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49th  Congress,  \  SENATE.  i  Mis.  Doc. 

2d  Session.       S  \    No.  90. 


UNITED  STATES  COMMISSION  OP  FISH  AND  FISHERIES. 


P^RT    XIV. 


REPORT 


OF 


THE  COMMIS-SIONER 


FOR 


isse. 


A.— INQUIRY    RESPECTING   FOOD-FISHES 
AND  THE  FISHING  GROUNDS. 

B.— PROPAGATION  OF  FOOD-FISHES. 


—^^^^^ 


WASHINGTON: 

a0VEBNM£NT  PBINTING  OFFIOB. 

1889. 


Resolved  by  the  Senate  (the  Rouse  of  Representatives  concurring)^  That 
the  report  of  the  Commissioner  of  Fish  and  Fisheries  for  the  year  1880 
be  printed;  and  that  there  be  i)rinted  11,000  extra  copies,  of  which 
3,000  shall  be  for  the  use  of  the  Senate,  6,000  for  the  ase  of  the  House 
of  Representatives,  1,500  fbr  the  use  of  the  Commissioner  of  Fish  and 
Fisheries,  and  500  for  sale  by  the  Public  Printer,  under  such  regula- 
tions as  the  Joint  Committee  on  Printing  may  prescribe,  at  a  price 
equal  to  the  additfonal  cost  of  publication  and  10  per  cent,  thereto 
thereon  added,  the  illustrations  to  be  obtained  by  the  Public  Printer, 
under  the  direction  of  the  Joint  Committee  on  Printing. 

Agreed  to  by  tlie  Senate  February  2G,  1887. 

Agreed  to  by  the  House  March  2, 1887. 
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REPORT  OF  THE  COMMISSIONER. 

1. — INTRODUCTORY  NOTE, 

Dnring  the  period  of  time  covered  by  this  report  the  work  of  the 
United  States  Fish  Commission  was  under  the  direction  of  Prof.  Spencer 
F.  Baird.  In  consequence  of  his  declining  health  and  the  pressure  of  ad- 
ministrative duties  as  Secretary  of  the  Smithsonian  Institution,  as  well 
as  Commissioner  of  Fisheries,  the  preparation  of  a  report  proper  to 
accompany  the  various  reports  and  papers  constituting  the  appendix 
was  prevented. 

The  following  digest  of  the  operations  of  the  year,  which  has  been 
prepared  from  data  compiled  mainly  by  Mr.  C.  W.  Smiley,  editor,  for 
the  convenience  of  the  Commissioner  in  the  preparation  of  his  annual 
report,  aims  to  present  briefly,  from  an  impersonal  standpoint,  the  prin- 
cipal features  of  interest  in  connection  with  the  work  accomplished. 

The  personality  of  the  distinguished  naturalist  who  founded  the 
United  States  Fish  Commission,  and  under  whose  wise  and  broad  ad- 
ministration it  has  grown  to  be  the  custodian  and  conservator  of  one  of 
our  roost  important  food  resources  is,  however,  fitly  represented  by  his 
important  posthumous  paper  on  the  sea  fisheries  of  eastern  North 
America,  which  appears  in  the  appendix.  This  monograph,  after  some 
introductory  account  of  the  fisheries,  follows  with  a  list  of  the  food  and 
bait  fishes  and  invertebrates,  together  with  biographical  notices  of  the 
most  important  species.  The  food  and  the  reproduction  of  the  sea 
fishes,  their  migrations  and  movements,  numbers  and  abundance,  and 
the  dangers  and  fatalities  to  which  they  are  subject  from  enemies  in  the 
sea,  from  man,  and  through  physical  causes  or  changes  are  discussed 
at  length.  Tlie  important  fishing  grounds  are  described  in  detail,  as 
well  as  the  apparatus  of  capture,  from  the  primitive  bow  and  arrow  to 
the  elaborate  nets  and  pounds  of  the  present  time.  The  various  kinds 
of  bait,  the  methods  of  preserving  fish  and  bait,  and  the  disposition  of 
oflfal  are  considered.  The  statistics  of  the  value  of  the  American 
fisheries  are  given,  and  followed  by  a  review  of  the  economical  ap- 
plications of  the  products  of  the  fisheries  as  food  for  man  and  animals, 
and  for  use  in  the  arts  and  industries  in  the  form  of  oils,  fertilizers, 
medicines,  etc.  The  maintenance  and  improvement  of  the  fisheries  by 
legislation,  artificial  propagation,  and  the  transfer  of  species  from  one 
region  to  another  are  subjects  which  receive  the  attention  warranted 
by  their  importance. 

IX 
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2. — INQUIRY  RESPECTING  FOOD-FISHES  AND  THE  FISHING  GROUNDS. 

A. — FlKLD-WORT. 

In  this  branch  of  inquiry  field-work  was  carried  on  in  a  thorough 
manner  along  the  Eastern  coast  of  North  America  from  the  Straits  of 
Florida  to  Newfoundland.  From  February  20  to  May  10  the  steamer 
Albatross^  Lieut.  Commander  Z.  L.  Tanner,  XT.  S.  Navy,  commanding, 
was  engaged  in  a  survey  of  the  region  about  the  Bahama  Islands,  in 
the  joint  interests  of  the  Fish  Commission  and  the  Navy  Department, 
the  expenses  of  the  cruise  being  shared  by  the  two.  The  purpose  of  the 
voyage,  on  the  part  of  the  Fish  Commission,  was  to  ascertain,  if  possi- 
ble, the  winter  range  and  habits  of  certain  important  food-fishes,  which 
resort  to  the  Eastern  coast  of  North  America  during  the  warmer  months, 
but  whose  first  appearance  in  the  spring  and  whose  abundance  during 
the  fishing  season  vary  from  year  to  year.  The  principal  species  con- 
cerning which  information  of  this  character  was  desired  were  the  mack- 
erel, menhaden,  and  bluefish;  but  attention  was  also  to  be  paid  to  other 
economic  forms,  such  as  the  Spanish  mackerel,  sheepshead,  and  drum, 
if  found  to  occur  abundantly  in  those  waters.  On  behalf  of  the  Navy 
Department  several  lines  of  soundings  were  to  be  made  to  the  north- 
ward and  eastward  of  the  islands  and  in  the  deeper  channels  which 
separate  them,  the  hydrography  of  this  important  region  being  but 
little  known.  Mr.  James  E.  Benedict  was  in  charge  of  the  civilian  sci- 
entific staff,  and  was  assisted  by  Mr.  Thomas  Lee,  Mr.  Charles  H.  Town- 
send,  Mr.  Willard  Nye,  jr.,  and  Mr.  F.  L.  Washburn,  the  two  last  men- 
tioned being  volunteers. 

The  work  of  sounding  was  begun  to  the  north  of  Great  Abaco  Isl- 
and, and  was  carried  thence  southeastward  along  the  Atlantic  side  of 
the  islands  as  far  as  San  Salvador  oj  Watling's  Island,  and  offshore 
in  some  places  to  a  distance  of  over  100  miles.  The  greatest  depth  of 
water  discovered  was  3,196  fathoms,  in  latitude  28^  34'  4,2"  north,  longi- 
tude 7GO  10'  25"  west,  or  about  110  miles  northeast  of  Great  Abaco. 
Several  lines  were  run  between  the  five  islands  lying  at  the  mouth  of 
Exuma  Sound,  namely,  Cat  Island,  Long  Island,  Watling's  Island, 
Concepcion  Island,  and  Bum  Cay,  showing  that  the  intervening  channels 
are  of  great  depth,  the  depth  in  one  place  exceeding  2,400  fathoms. 
From  this  point  the  soundings  were  carried  through  Exuma  Sound  to  its 
upper  end,  and  thence  by  way  of  the  open  sea  on  the  eastern  side  of 
Eleuthera  Island  to  the  town  of  Nassau,  New  Providence  Island.  Sub- 
sequently the  work  was  continued  through  the  Northeast  and  North- 
west Providence  channels  and  the  Tongue  of  Ocean.  On  the  home- 
ward journey  soundings  were  also  made  to  the  east  and  north  of  Great 
Abaco  Island  and  Little  Bahama  Bank,  and  off  the  coast  of  the  South- 
ern Atlantic  States  as  far  as  Cape  Hatteras.  During  these  explora- 
tions one  trip  wi^  made  to  Key  West  and  Havana  for  the  purpose  of 


REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.  XI 

obtainiDg  coal  and  other  supplies,  giving  opportunity  for  a  limited 
amount  of  work  in  the  Straits  of  Florida.  The  customary  physical 
observations  were  made  at  all  of  the  sounding  stations,  in  order  to  de- 
termine the  currents,  temperatures,  and  densities  of  the  water  and  the 
character  of  the  bottom.  The  dredge,  beam  trawl,  and  tangles  were 
also  occasionally  employed  to  ascertain  the  abundance  of  bottom  life, 
but  generally  with  poor  results,  the  white  coral  ooze  which  predomi- 
nates in  the  deeper  waters  about  the  Bahama  Islands  being  compara- 
tively  barren  and  the  shallower  spots  generally  too  rough  for  the  suc- 
cessful working  of  the  dredging  appliances.  Surface  collecting  in  the 
same  region  with  the  towing  nets  was  equally  unproductive,  but  by 
allowing  the  naturalists  to  land  upon  the  islands  and  work  along  the 
shore  very  important  results  were  obtained.  The  shore  work  was  vig- 
orously pushed  at  every  place  where  the  steamer  made  a  harbor,  and 
parties  of  two  were  occasionally  left  upon  the  islands  while  the  steamer 
continued  its  sounding  operations  in  the  neighboring  region.  The  fish- 
cries  which  center  at  Nassau,  including  the  important  sponge  fishery, 
were  carefully  studied,  but  no  traces  were  found  of  the  pelagic  fishes, 
whose  winter  abode,  it  was  thought,  might  be  in  this  region.  In  the 
Straits  of  Florida  and  along  the  line  of  the  Gulf  Stream  farther  north 
the  results  of  dredging  were  exceedingly  rich. 

From  July  8  to  October  28  the  steamer  Albatross  was  at  work  upon 
the  offshore  fishing  grounds  of  Eastern  North  America,  between  New 
York  and  Newfoundland,  with  headquarters  at  Wood's  HoU,  Mass. 
Mr.  Benedict  having  resigned  his  position,  Mr.  Thomas  Lee  acted  as 
chief  naturalist  during  these  explorations,  and  was  assisted  by  Mr. 
Sanderson  Smith.  From  July  15  to  18  a  short  trip  was  made  to  the 
outer  edge  of  the  submerged  continental  plateau  south  of  Martha's 
Vineyard,  where  -the  tilefish  was  formerly  abundant.  On  August  2 
the  Albatross  started  east  on  a  second  cruise  to  the  great  cod  and  hali- 
but banks  lying  off  the  coasts  of  the  British  Provinces,  the  purpose  of 
which  was  to  study  the  character  and  resources  of  the  banks  in  general, 
aoil  of  those  areas  specially  which  are  but  little  known;  to  search  for 
new  or  reported  banks,  the  existence  or  location  of  which  was  uncer- 
tain; and,  partly  in  the  interests  of  the  Navy  Department,  to  investi- 
gate certain  reported  dangers  lying  in  the  track  of  ocean  steamers  and 
fishing  vessels.  Diligent  search  was  made  for  the  mythical  Hope  Bank^ 
supposed  to  be  located  south  of  Halifax,  some  distance  off  Le  Have 
Bank ;  but  although  numerous  soundings  were  made  over  a  wide  area 
inclosing  its  reported  position,  and  thence  to  Sable  Island  Bank,  no 
unusual  inequalities  in  the  bottom  were  discovered.  A  line  of  sound- 
ings was  run  •between  Banqnereau  and  the  Grand  Bank  to  develop 
the  contour  of  the  intervening  gulley  in  which  halibut  abound.  Trials 
were  made  for  codfish  on  the  eastern  part  of  Grand  Bank,  the  eastern 
edge  of  which  was  found  to  be  incorrectly  represented  on  the  published 
charts.    Fruitless  search  was  made  for  a  reported  bank  of  great  promise 
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to  the  tishermeu,  which  was  supposed  to  be  located  aboat  200  miles  east 
of  the  Grand  Bank  in  about  45^  north  latitude.  Soundings  were  made 
from  this  point  to  the  Flemish  Cap,  which  was  partly  explored,  and 
thence  to  the  northeastern  ed^e  of  the  Grand  Bank.  St.  John's,  New- 
foundland, was  then  visited  for  supplies,  giving  the  naturalists  an  op- 
portunity to  study  some  important  salmon  streams,  the  steamer  start- 
ing homeward  from  this  place  on  August  21.  During  the  trip  to  the 
westward  the  explorations  were  continued  off  the  southern  end  of  Green 
and  St.  Pierre  Banks,  between  the  latter  bank  and  Banquereau,  across 
Bauquereau  and  Sable  Island  Bank,  past  the  reported  position  of  Hope 
Bank,  and  thence  along  the  edge  of  George's  Bank  to  Vineyard  Sound, 
the  steamer  arriving  at  Wood's  HoU  August  29.  Subsequently  two 
trips  were  made  to  the  deep-water  area  lying  between  latitude  30^  30^ 
and  390  north,  and  longitude  70^  and  74^  33'  west. 

The  steamer  Fish  Hawk  was  engaged  but  little  in  this  branch  of  in- 
quiry during  188G.  In  August  a  few  of  the  light-ships  at  which  tem- 
perature observations  are  taken  for  the  Commission  were  visited,  and 
the  keepers  instructed  as  to  the  proper  methods  of  immersing  and 
reading  the  thermometers,  especially  during  extremes  of  temperature. 
In  October  a  few  casts  of  the  beam  trawl  were  made  in  the  region  off 
Sandy  Hook,  K.  J.,  where  specimens  of  the  English  sole  had  been 
planted  several  years  before,  but  without  finding  any  trace  of  them. 

The  schooner  GrampuSy  Capt.  J.  W.  Collins  commanding,  made  many 
important  investigations  respecting  the  fishing  grounds  and  food-fishes 
off  the  Kew  England  and  adjacent  coasts,  but  these  were  mostly  under- 
taken in  the  interest  of  fish  culture.  In  August,  a  cruise  was  made  to 
the  tilefish  grounds  south  of  Martha's  Vineyard,  and  six  days  were  spent 
in  fishing  with  cod  trawls  and  hand  lines  in  depths  of  from  60  to  160 
fathoms,  over  an  area  about  120  miles  in  length.  Only  a  few  fish,  mostly 
hake,  were  captured.  From  September  22  to  October  9  the  Grampus 
was  engaged  in  an  attempt  to  carry  living  specimens  of  halibut  from 
the  fishing  grounds  to  Wood's  Holl,  for  the  purpose  of  securing  their 
spawn  in  suitable  condition  for  hatching.  Fishing  for  this  species  was 
mainly  carried  on  ofl:'  Le  Have  Bank,  in  depths  of  200  to  300  fathoms. 
A  number  of  Milibut  were  taken  and  transferred  to  the  schooner's 
well,  apparently  without  receiving  serious  injury  from  the  hooks  or 
subsequent  handling.  Kone  of  them  lived,  however,  more  than  thirty- 
six  hours,  and  the  conclusion  was  reached  that  the  fish  could  not  sur- 
vive the  great  change  of  temperature  and  pressure  incident  to  their 
transfer  from  deep  water  to  the  surface.  As  it  was  probable,  how- 
ever, that  halibut  taken  in  shallow  water  could  be  successfully  trans- 
ported, a  search  was  made  for  them  in  other  localities,  Ifut  none  were 
found.  With  other  species  less  difficulty  was  encountered.  On  this 
and  the  previous  cruise,  Mr.  Eaymond  L.  Kewcomb  acted  as  natur- 
alist, and  Mr.  James  Carswell  accompanied  the  Grampus  as  fish  cult- 
urist,  in  the  search  for  halibut.    Dnring  most  of  the  remainder  of  the 


REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.  XIII 

year  the  Grampus  coutiiuied  ber  fishing  trips  in  Massachusetts  Bay  and 
off  Cape  Ann,  carrying  several  cargoes  of  live  fish,  principally  cod,  in 
good  condition,  to  the  Wood's  HoU  station. 

In  December,  Mr.  Charles  H.  Townsend,  an  assistant  of  the  Com- 
mission,  was  sent  to  the  western  part  of  the  Caribbean  Sea  for  the  pur- 
pose  of  studying  the  fisheries  of  th^t  region  in  the  interests  of  the 
American  fishermen.  One  of  the  objects  of  his  trip  was  to  ascertain 
if  that  region  was  to  any  extent  the  winter  home  of  pelagic  fishes 
which  resort  to  the  eastern  coast  of  the  United  States  in  summer.  His 
work  extended  into  1887.  Free  transportation  as  far  as  Swan  Island 
was  furnished  by  Mr.  J.  M.  Glidden,  president  of  the  Pacific  Guano 
Company. 

The  Wood's  Holl  station  was  occupied  iE)  the  interests  of  scientific 
inquiry  from  early  in  July  until  the  middle  of  October,  becoming  dur- 
ing this  period  the  headquarters  for  the  steamer  Albatross.  The  Com- 
missioner, Professor  Baird,  was  in  attendance  during  the  entire  season, 
and  personally  directed  the  work  as  in  previous  years.  Prof.  A.  E. 
Verrill  was  in  charge  of  the  laboratory,  assisted  by  Mr.  Richard  Eath- 
buu.  The  regular  force  of  workers  in  the  biological  laboratory  was 
constitatcd  as  follows:  Prof.  S.  I.  Smith,  of  Yale  College;  Prof.  John 
A.  R3'der,  of  Washington;  Mr.  Sanderson  Smith,  of  New  York;  Prof. 
Leslie  A.  Lee,  of  Bowdoin  College;  Prof.  Edwin  Linton,  of  Washing- 
ton and  Jefferson  College ;  Prof.  B.  F.  Koons,  of  the  Storr's  Agricult- 
ural School;  Mr.  J.  IL  Blake,  of  Cambridge,  as  artist;  Mr.  Peter 
Parker,  jr.,  of  Washington;  Miss  K.  J.  Bush,  and 'Miss.  C.  E.  Bush, 
assistants  of  Professor  Verrrill ;  and  Mr.  A.  H.  Baldwin  and  Miss  M.  J, 
Bathbun,  assistants  in  the  National  Museum.  The  chemical  and  phys- 
ical laboratory  was  in  charge  of  Dr.  J.  H.  Kidder,  and  the  aquaria  were 
managed  by  Mr.  William  P.  Seal,  of  Philadelphia.  Tables  in  the  bio- 
logical laboratory  were  also  occupied  by  the  following  college  repre- 
sentatives: Prof.  S.F.Clarke, of  Williams  College;  Prof.  E.  B.  Wilson, 
of  Bryn  Mawr  College,  and  Dr.  A.  T.  Bruce,  of  Johns  Hopkins  Uni- 
versity. Mr.  Vinal  N.  Edwards,  a  permanent  observer  and  collector 
for  the  Fish  Commission  in  the  Vineyard  Sound  region,  worked  in  con- 
junction with  the  summer  party,  and  assisted  it  in  various  ways. 

Although  acting  as  superintendent  of  the  station  during  the  summer, 
Professor  Ryder  was  able  to  devote  much  time  to  the  problems  of  lob- 
ster and  oyster  culture,  which  were  then  being  carried  on,  especially 
with  reference  to  the  care  and  rearing  of  the  young.  During  the 
spring  hatching  season  for  cod  and  lobsters  he  also  made  elaborate 
studies  of  the  development  of  those  two  species  from  their  earliest 
stages.  The  other  naturalists  were  mostly  engaged  in  preserving, 
assorting,  and  studying  the  large  collections  brought  in  by  the  steamer 
Albatross  from  its  several  cruises  to  the  fishing  grounds.  Much  Aeld 
work  was  also  done  in  the  neighboring  region,  iu  continuance  of  the 
investigatiops  of  former  years,  for  the  purpose  of  obtaining  informa- 
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tion  respecting  the  times  of  occurrence,  the  abundance,  life  histories, 
habits,  diseases,  parasites,  etc.,  of  the  useful  lishes  and  marine  inverte- 
brates. The  Roosen  process  of  preserving  fresh  fish,  which  has  at- 
tracted much  attention  in  Europe,  was  given  several  trials,  with  the 
expectation  of  finding  it  adapted  to  the  preservation  of  bait  for  the 
offshore  fishing  vessels,  a  problem  of  unusual  importance  at  the  pres- 
ent  time.  It  proved  to  be  entirely  unsuited  to  this  purpose,  however, 
the  fish  placed  in  it  becoming  too  soft  either  for  bait  or  for  food,  though 
generally  free  from  the  offensive  odors  of  decomposition.  Many  large 
aquaria  were  added  to  the  equipment  of  the  lower  floor  of  the  labora- 
tory and  fish-hatching  building,  and  under  Mr.  SeaPs  arrangements 
gave  excellent  opportunities  to  observe  the  habits  of  even  large-sized 
fishes,  of  which  an  abundaint  supply  for  tliat  purpose  was  always  kept 
on  hand.  During  the  hatching  season  it  was  intended  that  these  aqua- 
ria should  be  used  for  the  temporary  storage  of  the  fry. 

B. — Special  Investigations. 

Temperatures  and  densities. — One  of  the  most  important  scientific 
problems  before  the  Fish  Commission  has  been  the  determination  of 
the  temperature  and  density  of  the  water  along  the  sea-coasts  and  in 
all  inland  lakes  and  rivers  which  afford  valuable  fisheries,  or  might  be 
suited  to  that  purpose.  The  object  in  studying  these  physical  charac- 
teristics is  at  least  twofold :  First,  to  ascertain  the  influence  of  tem- 
perature and  density  on  the  movements  of  those  migratory  fishes  which 
form  so  large  a  proportion  of  the  fishery  production'  of  the  country, 
and  the  appearance  and  abundance  of  which  during  any  fishing  season 
may  possibly,  ih  a  measure,  be  predicted  by  a  thorough  knowledge  of 
the  physical  conditions  essential  to  their  well-being;  second,  to  fur- 
nish a  guide  in  the  transplanting  of  fishes  and  the  stocking  of  any 
region  with  the  species  most  likely  to  survive  and  propagate.  General 
results  are  not  so  important  or  so  applicable  to  this  study  as  special 
series  of  observations  continued  from  year  to  year.  In  the  furtherance 
of  this  object,  observations  of  temperature,  and  where  expedient  de- 
terminations of  density,  were  made  at  all  of  the  stations  of  the  Com- 
mission during  the  entire  year,  or  while  operations  were  in  progress. 
The  same  observations  were  made  with  great  care  by  the  vessels  of  the 
Commission,  whether  in  port  or  cruising,  and  generally  at  intervals  of 
one  hour.  The  bottom  and  serial  temperatures,  and  other  physical 
data  obtained  by  the  steamer  Albatross j  on  the  fishing  banks  and  in 
deep  water,  are  of  special  value  in  the  same  connection.  The  most 
important  continuous  series  of  surface  temperatures,  however,  are  those 
taken  for  the  Commission  by  employes  of  the  Light-House  Board  and 
Signal  Service  alotig  both  sea-boards  of  the  United  States,  at  several 
stations  on  the  Great  Lakes,  and  upon  some  of  the  most  important 
shad  and  salmon  rivers  on  both  sides  of  the  continent.  This  co-opera- 
tion between  the  two  bureaus  just  mentioned  and  the  Fish  Commission 
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has  continaed  for  many  years,  and  has  resulted  in  the  accumulation  of 
a  large  amount  of  valuable  information.  During  1S86,  these  observa- 
tions were  carried  on  at  thirty-six  lightships  and  light-houses,  and  at 
forty-eight  stations  of  the  Signal  Service. 

Busty  mackerel, — The  rusting  of  mackerel,  which  sometimes  occurs 
when,  through  the  leaking  out  of  the  brine  in  which  they  are  preserved 
in  barrels,  they  are  left  more  or  less  exposed  to  the  air,  has  been  a 
source  of  frequent  loss  to  the  fish  dealers.  The  character  and  precise 
cause  of  this  peculiar  change  being  unknown,  specimens  of  rusty  mack- 
erel were  obtained  during  the  year  and  submitted  to  Prof.  W.  O.  At- 
water,  of  Middletown,  Conn.,  for  examination.  His  report  upon  the 
subject  has  not  yet  been  received. 

Disease  among  trout — The  investigations  by  Prof.  S.  A.  Forbes,  of 
Illinois,  of  specimens  of  trout  from  Baird  Station,  Cal.,  affected  by  a 
disease  hitherto  unknown  in  that  region,  proves  tbat  the  disease  is 
identical  with  thai  found  among  the  herring  in  Madison  Lakes,  Wiscon- 
sin, where  it  was  very  wide  spread  and  destructive  in  1884.  Mr.  Forbes's 
report  will  be  found  in  the  account  of  McGloud  Eiver  station,  by  Liv- 
ingston Stone. 

C. — Preparation  of  Reports,  etc. 

The  study  of  materials  and  the  reduction  and  compilation  of  observa- 
tions made  by  the  field  parties,  including  the  preparation  of  reports 
upon  the  same,  was  continued  during  the  year  at  the  Washington  and 
Wood's  HoU  stations  of  the  Commission  and  at  many  college  labora- 
tories. As  heretofore  this  class  of  work  was  done  mostly  by  volunteers, 
among  whom  are  some  of  the  most  accomplished  naturalists  of  the 
country.  Prof.  A.  E.  Verrill  has  had  general  charge  of  the  collections 
of  marine  invertebrates  obtained  along  the  Eastern  coast,  north  of 
Gape  Hatteras,  which  he  is  studying  in  their  relations  to  the  fishing 
crrounds.  The  fishes  were  being  treated  in  a  similar  manner  by  Prof.  G. 
Brown  Ooode  and  Dr.  T.  H.  Bean.  Other  special  subjects  were  in- 
trusted to  the  following  persons:  The  Crustacea  to  Prof.  S.  I.  Smith; 
the  bottom  deposits  to  Prof.  L.  A.  Lee ;  the  internal  parasites  of  fishes 
to  Prof.  Edwin  Linton  and  Prof.  B.  F.  Koons;  the  crustacean  parasites 
of  fishes  and  the  temperature  results  to  Mr.  K.  Bathbun ;  special  groups 
of  the  mollusca  and  the  preparation  of  charts  to  illustrate  the  marine 
investigations  of  the  Commission  to  Mr.  Sanderson  Smith ;  embryolog- 
ical  work  respecting  the  cod,  lobster,  and  oyster  and  other  economic 
species  to  Prof.  John  A.  Ryder;  the  preservation  of  bait  to  Dr.  J.  H. 
Kidder  and  Mr.  Kathbun. 

D. — Proposed  Extension  of  the  Inquiry  to  the  Pacific  Coast. 

The  first  extensive  fishery  investigations  made  upon  the  Pacific  coast 
of  the  United  States  were  undertaken  by  the  U.  S.  Fish  Commission 
ill  conqection  with  the  Tenth  Census,  beginning  in  1879  ^nd  es^tending 
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through  two  or  three  years.  Although  these  were  maiuly  limited  to  a 
study  of  the  history  of  the  fisheries  and  of  their  condition  at  that 
time,  large  collections  of  fishes,  containing  many  new  and  interesting 
species,  were  also  obtained  and  described.  An  important  result  of 
these  researches  was  to  furnish  conclusive  proof  of  the  value  and  ex- 
tent of  the  fishery  resources  of  the  Western  coast,  which  were  then  de- 
veloped and  utilized  only  to  a  very  limited  extent  in  the  vicinity  of  the 
large  settlements,  and  especially  about  San  Francisco.  A  few  fishing 
vessels,  however,  were  in  the  habit  of  visiting,  each  season,  certain  rich 
cod  and  halibut  banks  oif  the  central  and  southern  Alaskan  coasts,  but 
the  extent  and  character  of  these  banks  was  unknown.  The  advan- 
tages which  the  Eastern  fisheries  have  derived  from  the  investigations 
of  the  steamer  Albatross  seemed  to  warrant  the  extension  of  the  sur- 
vey to  the  Pacific  coast,  and  upon  the  solicitation  of  many  persons  in- 
terested in  the  matter  the  Commissioner  decided  to  detail  the  Alba- 
tross  for  that  purpose  as  soon  as  Congress  could  make  provision  for 
her  voyage  around  and  for  the  necessary  alterations  in  her  machinery. 
Appropriations  for  this  purpose  were  passed  in  August,  1886,  and  before 
the  close  of  the  calendar  year  new  boilers  for  the  steamer  were  under 
construction.  The  plans  for  the  Pacific  work  contemplated  a  thorough 
survey  of  the  entire  coast  from  southern  California  to  the  upper  limit 
of  the  extensive  cod  and  halibut  banks  in  Alaska,  upon  the  basis  of 
the  East  coast  explorations ;  but  considering  how  little  has  been  done 
to  make  known  thB  contour  and  character  of  the  bottom  in  that  region, 
except  near  the  shore,  it  was  expected  that  hydrographic  work  in  lay- 
ing out  and  defining  the  fishing  banks  would  demand  a  larger  share  of 
attention  than  hitherto.  The  study  of  the  fishery  resources  will,  how- 
ever, be  kept  up  at  the  same  time,  with  the  view  of  completing  results 
as  the  explorations  continue, 

3. — INQUIRY  RESPECTING  THE  FISHERIES. 

Considerable  progress  was  made  during  the  year  in  the  study  of 
several  of  the  more  important  fisheries,  with  respect  both  to  their 
methods  and  their  statistics.  An  event  of  more  than  usual  interest  was 
the  completion  of  the  fishing  schooner  OrampuSy  which  has  been  con- 
structed upon  an  entirely  new  plan  proposed  by  Capt.  J.  W.  Collins. 
While  intended  to  serve  as  the  model  of  a  type  of  off-shore  fishing 
smack,  which  it  is  thought  will  insure  greater  speed  and  safety  to  this 
class  of  vessels,  she  has  also  been  specially  adapted  to  certain  branches 
of  marine  work  for  the  prosecution  of  which  no  adequate  means  have 
hitherto  been  provided. 

A.— Office  and  Field  Work. 

The  ofiice  and  field  work  in  charge  of  Mr.  E.  E.  Earll  had  reference 
mainly  to  the  following  subjects : 

(1)  The  .mackerel  fishery, — The  extent  of  the  southern  spring  fishery 
and  the  condition  of  the  fish,  both  fresh  and  salt,  when  placed  upon  the 
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market.  The  eflfect  of  the  spring  fishery  upon  the  demand  for  and  the 
average  price  of  salted  mackerel  caught  later  in  the  season.  As  to 
whether  the  continuance  of  the  spring  fishery  is  tending  seriously  to 
affect  the  abundance  of  mackerel,  or,  as  is  often  claimed,  has  any  in- 
fluence in  breaking  up  or  scattering  the  schooh  of  fish. 

(2)  T?i€  menhaden  JUhery. — The  present  extent  and  location  of  this 
fishery.  As  to  whether  the  methods  of  tlie  fishery  are  iuvany  way  con- 
nected with  the  c jntinued  absence  or  scarcity  of  menhaden  on  the  Xew 
England  coast. 

(.^)  The  sardine  industry. — The  statistics  of  the  industry,  and  the 
changes  which  have  taken  place  in  the  methods  of  capture  and  of  prep- 
ara:ion  of  the  fish  since  the  investigations  of  1880.  The  influence  of 
the  abrogation  of  the  Treaty  of  Washington  and  of  the  proposed  du- 
ties upon  the  supply  of  fish  aud  upon  the  cost  of  producing  the  canned 
gooils. 

(4)  The  fisheries  of  the  Great  Lakes,  respecting  which  a  report,  based 
upon  the  investigations  of  1885,  has  nearly  been  completed; 

(5)  A  general  and  statistical  review  of  the  vessel  fisheries  of  the 
United  States,  material  for  which  is  being  collected  by  means  of  circu- 
lars filled  out  at  the  custom-houses  located  at  fishing  ports. 

(6)  The  compilation  of  national  and  State  laws  relating  to  the  fisheries. 
Mr.  W.  A.  Wilcox  was  employed  at  Gloucester,  Mass.,  during  the 

entire  year,  as  an  agent  of  the  Commission  in  collecting  data  relative 
to  the  statistics  and  methods  of  the  New  England  fisheries.  He  was 
assisted  by  Capt.  S.  J.  Martin,  and  rendered  monthly  reports  which 
have  been  published  in  the  Fish  Commission  Bulletin  for  1886.  During 
September  and  October  the  Senate  Committee  on  Fisheries  visited 
Gloucester  for  the  purpose  of  giving  personal  consideration  to  the  dif- 
ferent phases  of  the  industry,  and  also  took  testimony  of  the  fishermen. 
The  facilities  of  the  station  were  placed  at  its  disposal. 

The  sturgeon  fisheries  of  Delaware  Bay  and  River  were  made  the 
subject  of  an  investigation  by  Mr.  S.  G.  Worth,  who  reported  over  two 
bandred  and  fltty  boats,  carrying  from  200  to  500  fathoms  of  net  each, 
engaged  in  the  industry.  Mr.  Worth's  inquiries  also  had  reference  to 
the  expediency  of  propagating  sturgeon  by  artificial  methods.  The 
statistics  of  the  salmon  canning  establishments  of  the  Pacific  coast,  from 
1883  to  188G,  were  collected  by  Mr.  Loren  W.  Green,  an  assistant  at 
the  California  stations  of  the  Fish  Commission.  Mr.  Green,  in  the  course 
of  this  work,  visited  all  of  the  canneries  of  fish  on  the  Sacramento  River. 
His  report  on  the  subject  is  contained  in  the  Fish  Commission  Bulletin 
for  1886. 

B.^The  Mackerel  Fishery  during  IHSG. 

The  following  summary  of  the  mackerel  fishery  for  1886  was  prepared 
by  Mr.  W.  A.  Wilcox :  * 

The  work  of  the  season  be^an  early,  tbe  first  vessels  sailing  from  Gloucester  on 
ICftrch  11.     A  large  fleet  was  soon  cruising  off  the  Delaware  coast.     On  March  2d,  the 
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first  mackerel  were  seen  and  caught  in  latitade  37^  30';  lougitudo  75*^  35'.  Au  im- 
mense body  of  fish,  in  large  schools,  was  seen  extending  some  25  miles.  The  fish 
remained  in  this  location  up  to  April  20.  A  small  catch  was  made,  25  miles  north  of 
where  they  were  first  seen,  up  to  May  15.  For  a  week  during  the  middU)  of  May 
quite  a  large  body  of  fish  was  seen,  and  some  good  fares  were  secured  in  latitude  38^ 
30',  longitude  74°,  oft*  Fenwick's  Inlet.  The  weather  was  unfavorable  for  fishing 
much  of  the  time,  the  early  catch  small,  and  the  fishing  followed  at  a  loss.  May  15, 
part  of  the  fleet  were  off  Block  Island  taking  some  mackerel,  but  no  large  body  of 
fish  was  again  seen  off  the  United  States  coast  until  fall.  The  early  catch  was 
noticeable  as  being  all  large  fish,  and,  as  usual  in  the  spring,  of  poor  quality.  The 
body  of  fish  appear  to  have  crossed  the  southern  part  of  George's  Bank,  and  were 
next  found  off  the  Nova  Scotia  coast,  between  Cape  Sable  and  Canso,  mackerel  having 
been  caught  there  between  May  25  and  June  5,  passing  on  into  the  Gulf  of  St.  Lawrence, 
being  found  June  15  off  North  Cape,  Prince  Edward's  Island.  On  July  8  they  were 
found  15  miles  N.  by  E.  from  North  Cape,  soon  disappearing.  From  July  8  to  August  1 
was  the  only  time  mackerel  were  found  in  abundance  in  the  Gulf  of  St.  Lawrence,  and 
not  always  during  that  time,  yet  vessels  that  were  on  the  grounds  of  Orphan  and 
Bradley  Banks,  and  off  Escumenac  Point,  had  a  fair  catch.  The  fish  wero  mostly 
taken  from  10  to  25  miles  from  shore. 

The  early  catch  came  to  a  close  abruptly.  Only  the  first  arrivals  secured  fares,  later 
arrivals  spent  weeks  and  months,  taking  very  few  if  any  fish.  Vessels  with  a  fair  catch 
came  home,  selling  their  catch  at  the  extremely  low  price  of  $4.50  a  barrel,  and  at  once 
returned  in  hopes  of  securing  another  fare  of  better  fish  and  realizing  more  for  them; 
in  most  cases  they  were  disappointed,  catching  only  a  few  barrels  of  fish. 

Returning  from  the  disastrous  trips  to  the  Gulf  of  St.  Lawrence,  the  fleet  cruised 
off  the  home  shore,  from  the  Bay  of  Fundy  to  Cape  Cod,  adding  a  small  amount  to 
the  catch  which  was  continued  up  to  the  middle  of  December.  Quito  a  body  of  fine 
mackerel  were  off  Block  Island,  and  in  Barnstable  Bay  as  late  as  December;  they 
seldom  schooled,  yet  quite  an  amount  was  takeu  by  small  boats  and  net  fishermen. 
The  work  of  the  season  is  remarkable  for  the  scarcity  of  fish,  they  having  been  seen 
only  occasionally  in  any  amount  either  in  American  or  provincial  waters.  The 
amount  taken  is  the  smallest  since  1843,  and  with  three  exceptions,  since  1818.  The 
catch  often  shows  great  fluctuations,  years  of  small  production  being  followed  by 
abundance.  As  late  as  18S3,  the  catch  of  Massachusetts  was  only  154,140  barrels, 
followed  the  next  year  by  304,938.  The  rapid  and  great  advance  in  prices  is  notice- 
able, yet  under  the  circumstances  not  remarkable. 

The  American  catch  of  mackerel  for  1880. 
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The  American  catch  of  mackerel  for  1886^Coiitinaed. 
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C— The  Schooner  Grampus. 

In  previous  reports  allusion  has  been  made  to  the  buiUliug  of  a  sail- 
ing vessel  for  the  work  of  the  Commission,  which  was  to  be  named  the 
Orampua,  The  vessel  was  completed  and  went  into  commission  on  Jnne 
5th  of  the  present  year.  Her  operations  are  fully  discussed  in  a  report 
published  in  the  appendix. 

The  purposes  for  which  this  vessel  was  constructed  are  varied  and 
important.  For  some  time  the  Commission  has  felt  the  necessity  of 
having  a  suitable  sailing  vessel,  provided  with  a  well,  in  which  marine 
fishes  can  be  kept  alive  and  transported  from  the  fishing  grounds  to  the 
hatching  stations  on  the  coast  where  the  eggs  may  be  obtained  for  the 
pariK>se  of  artificial  propagation . 

Such  a  vessel  can  also  serve  a  useful  purpose  by  bringing  in  alive 
marine  species,  not  perhaps  in  a  gravid  condition,  which  can  be  put 
into  large  aquaria  and  thus  afibrd  to  biologists  an  opportunity  to  study 
the  habits  of  our  ocean  fauna  under  conditions  that  can  not  possibly  be 
otherwise  afforded. 

Another  important  duty  which  it  is  believed  may  be  performed  by  a 
welled  vessel,  that  is  seaworthy  and  swift,  is  to  visit  European  waters 
and  bring  therefrom  alive  certain  species  of  marine  fishes  which  are 
held  in  high  repute  for  food  and  do  not  occur  in  American  waters. 
Among  these  may  be  mentioned  the  sole,  turbot,  plaice,  and  brill.  The 
introduction  and  propagation  of  these  species  in  our  waters  must  be  of 
great  advantage  to  the  United  States,  not  only  in  giving  to  our  people 
additional  species  of  delicate  food  fishes,  but  in  introducing  for  their 
capture  the  method  of  fishing  with  a  beam  trawl,  which  is  not  now  in 
vogue  here  ami  might,  perhaps,  profitably  employ  many  vessels  and  men. 

The  Grampus  has  been  fitted  for  using  a  beam  trawl  to  test  its 
utility  in  American  waters  in  a  commercial  way.  Although  we  have 
not  the  species  of  flat  fishes  which  constitute  the  principal  objects  of 
the  beam  trawl  fishery  in  Europe,  there  are  several  kinds  in  our  waters 
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that  are  nearly  as  good,  and  it  is  possible  that  on  the  sandy  and  muddy 
bottoms  frequented  by  these  off  our  coast  the  beam  trawl  may  be  very 
effectively  used. 

It  is  also  of  the  highest  importance  that  the  movements  of  the  migra- 
tory fishes  should  be  followed  in  the  spring  and  autumn,  when  they  are 
approaching  and  leaving  the  feeding  grounds  which  they  frequent  in 
summer. 

Hitherto  less  has  been  done  in  this  direction  than  is  desirable,  and  a 
sailing  vessel  which  is  able  to  remain  at  sea  in  all  weathers  is  especially 
well  adapted  to  carrying  on  such  investigation,  since  she  is  not  depend- 
ent upon  a  supply  of  coal,  and  may,  if  necessary,  cruise  for  weeks  or 
months  in  succession.  The  Grampus  being  especially  fitted  for  carrying 
on  fishing  operations  can  use  all  the  appliances  and  methods  for  the  cap- 
ture of  fish  much  better  than  they  can  be  used  on  larger  and  more  ex- 
pensive steam  vessels.  In  connection  with  these  researches  to  ascertain 
the  movements  and  habits  of  the  migratory  species,  various  forms  of 
apparatus  will  be  used  to  ascertain  their  presence,  as  well  as  the  occur- 
rence of  Crustacea  or  other  forms  of  minute  life  that  may  constitute  the 
food  of  fishes.  Observations  of  the  temperature,  density  of  water,  and 
the  influence  of  winds  and  currents  upon  the  movements  of  fish  can  also 
be  studied. 

She  is  especially  adapted  to  making  researches  at  sea  for  the  discov- 
ery and  investigation  of  fishing  grounds,  as  well  as  for  collecting  the 
fauna  of  the  localities  visited,  and  thus  determining  the  value  of  certain 
regions  for  the  purposes  of  commercial  fishing. 

The  Grampus  is  a  two-masted,  schooner-rigged  vessel,  90  feet  long? 
over  all  j  81  feet  6  inches  on  load- water  line ;  22  feet  2  inches  beam,  and 
10  feet  depth  of  hold  ;  her  registered  tonnage  is  83.30  tons.  In  model 
and  rig  she  is  a  radical  departure  from  the  vessels  commonly  in  use  in 
the  New  England  fisheries;  and  an  additional  important  object  sought 
in  building  her  was  to  produce  a  type  of  fishing  vessel  which  will  be 
safer  and  better  adapted  in  various  ways  to  the  exigencies  required  of 
a  schooner  employed  in  the  ocean  fisheries. 

In  the  cruises  made  the  present  year  she  has  shown  remarkable  sea- 
going qualities,  and  has  demonstrated  the  fact  that  in  safety,  speed,  and 
'^  handiness"  she  is  far  superior  to  the  clipper  fishing  schooners  of  New 
England.  Her  influence  is  already  being  felt,  and  the  principal  features 
in  her  model  and  rig,  which  have  been  alluded  to  in  a  previous  report, 
are  being  copied  by  the  New  England  builders. 

It  is  reasonable,  therefore,  to  suppose  that  marked  innovations  may 
be  caused  by  her  advent,  and  that  a  few  years  will  witness  a  change  for 
the  better  in  the  form  and  rig  of  our  fishing  vessels.  Such  a  change 
will  result  in  the  obtainment  of  greater  safety  and  other  scarcely  less 
desirable  qualities  that  must  prove  very  beneficial  to  the  fishing  inter- 
ests, and  especially  in  preventing  tjie  sacrifice  of  life  and  property  which 
has  heretofore  seriously  handicapped  these  industries. 
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4. — FISHERY  RELATIONS  OP  THE  UNITED  STATES  WITH  CANADA. 

The  treaty  of  Washiugtou,  defining  the  fishery  rehitions  between 
Canada  and  the  United  States,  terminated  July  1, 1886,  but,  by  cour- 
tesy of  the  British  Government,  the  privileges  which  it  had  granted  to 
American  fishermen  were  extended  to  the  1st  of  January  following.  In 
connection  with  the  correspondence  which  ensued  between  the  repre- 
sentatives of  the  two  Governments  relative  to  this  subject,  the  U.  S. 
Pish  Commissioner  was  occasionally  called  upon  for  information.  In 
D^^ember,  1886,  he  made  the  following  report  to  the  honorable  Secre- 
tary of  the  Treasury,  in  reply  to  several  questions  which  the  latter  had 
presented  for  his  consideration.  This  report  is  of  special  interest  as 
giving  in  concise  form  a  comprehensive  view  of  the  fishery  question 
based  upon  the  evidence  in  the  possession  of  the  Fish  Commission. 
The  questions  and  replies  are  as  follows: 

Qaestion  1.  "What  do  yoa  estimate  to  have  been  the  value  of  the  prodncts  of  the 
British  North  American  fisheries  for  1885  f  '^ 

The  Canadian  fisheries  in  1885,  as  shown  by  tables  compiled  by  the  Canadian  p^ov- 
ernment,  famished  occasional  or  continuous  employment  to  59,493  persons,  with  1,177 
ressels  and  28,472  boats.  The  value  of  these,  together  with  that  of  the  other  appara- 
tus and  capital,  including  shore  property,  gives  a  total  of  $6,697,459  employed  in  the 
fisheries  industries,  with  a  total  value  of  products  amounting  to  |17,722,973.18.  The 
tables  from  which  the  summary  is  obtained  have  been  compiled  from  the  annual  re- 
port of  the  Deparment  of  Fisheries,  Dominion  of  Canada,  for  the  year  1885. 

In  using  the  figures,  it  should  be  remembered  that  the  tables  include  not  only  the 
commercial  fisheries,  but  also  the  persons,  apparatus,  and  capital  employed  in  fishing 
for  local  supply,  and  probably  a  large  number  who  fish  only  to  furnish  food  for  their 
own  families.    This  class,  owing  to  the  lack  of  manufacturing  interests  and  the  char- 
scter  of  the  soil,  composes  in  many  localities  a  large  part  of  the  population. 
Question  2.  **  What  are  the  descriptions  of  the  fish— in  consequence  of  the  present 
habits  of  the  fish,  the  present  methods  of  catching,  drying,  curing,  and  preserv- 
ing— American  fishermen  desire  to  take  either  in  the  jurisdictional  waters  of  British 
Korth  America,  or  in  the  open  sea  or  open  bays  near  the  British  colonial  posses- 
sions T" 

Prior  to,  and  during  the  first  half  of  the  present  century,  many  of  the  New  England 
vessels  engaged  in  the  offshore  cod  fisheries,  being  of  small  size,  found  it  desirable 
to  fish  in  the  vicinity  of  the  shore,  where  they  could  make  a  harbor  in  case  of  severe 
storms.  Owing  to  their  small  tonnage,  they  found  it  difficult  to  carry  sufficient  quan- 
uties  of  codfish  to  make  a  trip  to  the  more  distant  fishing  grounds  profitable,  and 
many  of  them  found  it  desirable  to  land  and  dry  their  fish  upon  the  shores,  thus  ena- 
bling them  to  bring  home  a  much  larger  quantity  as  a  result  of  the  voyage.  At  that 
time  the  majority  of  the  fish  were  exported  to  Spain  and  the  West  Indies,  and  the 
methods  which  our  fishermen  found  it  necessary  to  adopt  in  drying  their  fish  on  the 
provincial  shores  made  them  especially  adapted  for  these  markets. 

Since  1850  the  small  vessels  engaged  in  the  offshore  fisheries  have  been  gradually 
replaced  by  larger  ones,  and  thus  the  privilege  of  fishing  for  cod  in  the  vicinity  of  the 
•hore  has  become  less  important,  and  as  the  codfish  are  more  abundant  on  the  offshore 
banks,  20  to  200  miles  from  land,  vessels  engaged  in  this  fishery  now  prefer  to  visit 
these  localities;  and  they  have  been  doing  so,  with  comparatively  few  exceptions, 
for  the  past  fifteen  or  twenty  years.  The  catch  of  these  vessels,  instead  of  being  ex- 
ported, is  now  to  a  great  extent  consumed  in  this  country,  and  our  market  at  present 
ealls  for  fish  cured  in  a  different  way,  so  that  the  privilege  of  drying  and  curing  fish 
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on  Canadian  soil,  now  that  the  vessels  are  large  enough  to  readily  carry  the  undried 
fish,  is  no  longer  of  any  advantage  whatever  to  our  fishermen. 

Formerly  vessels  employed  in  the  mackerel  fisheries  were  provided  only  with  hand- 
lines,  and  the  crews  caught  the  fish  from  the  vessel's  deck.  When  fishing  in  this.way 
they  found  it  desirable  to  grind  up  fish  and  clams,  which  they  throw  in  large  quanti- 
ties into  the  water  to  attract  the  mackerel  and  keep  them  in  the  vicinity  of  the  vessel. 
The  best  results  were  then  obtained  by  fishing  in  shoal  water,  as  the  bait  thrown 
overboard  could  not  sink  to  any  great  depth,  and  the  entire  body  of  fish  were  thus 
kept  near  the  surface,  where  they  were  within  reach  of  the  hook  and  line.  Abont 
1,865  purse-seines  were  introduced  for  the  capture  of  mackerel,  and  in  a  few  years  they 
came  to  be  generally  adopted  by  vessels  employed  in  the  mackerel  fishery.  These  are 
fished  to  best  advantage  at  some  distance  from  the  shore,  and  the  fishermen  usually 
avoid  shoal  water,  as  the  seines  are  liable  to  bo  ruined  when  set  in  depths  where  the 
lead  lines  may  chance  to  come  in  contact  with  the  bottom. 

During  earlier  years  the  halibut  fishery  in  the  vicinity  of  Provincial  shores  was  of 
some  slight  importance  to  the  American  fishermen,  but  this  has  been  confined  wholly 
to  deep  water,  many  miles  from  land,  since  1875. 

The  shore  herring  fisheries,  and  the  occasional  capture  of  certain  species  for  bait, 
were  also  at  one  time  of  value  to  fishermen  from  the  United  States ;  but  such  a  de- 
cided opposition  on  the  part  of  the  resident  Provincial  fishermen  was  manifested  to 
the  exercise  of  the  privilege  of  taking  fish,  accorded  by  the  Treaty  of  Washington, 
that  the  practice  of  catching  their  own  supply  was  practically  abandoned,  and  the 
fishermen  have  almost  without  exception,  since  the  well-known  difficulty  at  Fortune 
Bay,  Newfoundland,  about  ten  years  ago,  purchased  their  cargoes  of  herring  from  the 
local  fishermen,  and,  where  these  had  no  suitable  apparatns  for  obtaining  the  same, 
have  carried  their  own  apparatus  and  hired  the  provincial  fishermen  to  manipulate  it. 

The  mackerel  is,  then,  the  only  species  of  any  importance  visiting  Provincial 
waters  which  American  fishermen  at  present  desire  to  catch  within  3  miles  of  the 
shore,  or  indeed  within  a  much  greater  distance.  This  is  practically  the  only  Pro- 
vincial shore  fishery  in  which  our  fishermen  have  had  any  considerable  interest  since 
the  ratification  of  the  Treaty  of  Washington,  as  the  great  majority  of  our  vessels  em- 
ployed in  other  fisheries  on  the  banks  oif  the  Provincial  coast  seldom  fish  nearer  than 
35  or  30  miles  from  land,  and  a  majority  of  them  secure  their  cargoes  from  100  to  200 
miles  from  shore. 

At  the  present  time  the  advantage  to  be  derived  from  any  privilege  of  fishing  within 
3  miles  of  the  Canadian  coasts,  even  for  mackerel,  is  comparatively  insignificant,  as 
the  results  of  the  season  which  has  just  closed  show  conclusively  that  our  vessels 
which  have  fished  wholly  outside  of  the  3-mile  limit  have  done  fully  as  well  as  the 
Canadian  vessels  which  have  had  the  opportunity  of  fishing  everywhere,  without  re- 
striction as  to  distance  from  shore. 
Question  3.    In  the  method  of  fishing  on  that  open  sea,  or  in  those  open  bays,  of 

preserving  the  catch  and  sending  it  to  our  ports  for  a  market  now  desirable  for  our 

American  fishermen,  of  what  importance  is  the  right  to  enter,  in  a  commercial  way, 

British  colonial  ports  in  the  neighborhood  f 

The  nature  of  the  occupation  of  fishing,  when  the  size  of  the  vessel  is  considered, 
renders  it  impossible  for  a  fishing  vessel  to  provide  against  all  contingencies.  Ou 
leaving  the  home  ports  the  vessels  are  ordinarily  provided  with  what  is  supposed  to 
be  a  fnll  outfit  of  provisions  and  apparatus,  but  a  scarcity  of  fish  may  render  it  de- 
sirable that  it  should  remain  on  the  fishing  grounds  longer  than  was  expected,  or  it 
'may  be  delayed  by  head-winds,  storms,  or  floating  ice,  until  the  supply  of  provisiom* 
or  water  is  exhausted.  It  then  becomes  convenient,  in  order  to  prevent  actual  suffer- 
ing, that  the  vessel  should  make  a  harbor  and  obtain  additional  quantities.  Instances 
have  occurred  during  the  present  year  when  vessels  short  of  provisions  have  attempted 
to  reach  one  of  our  own  ports  to  obtain  a  supply  rather  than  incur  the  risk  of  seizure 
by  entering  those  of  Canada  for  that  purpose. 
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Again,  portions  of  the  vessel's  equipment,  such  as  anchors,  cahles,  fiMbing-hoats,  and 
apparatus  of  capture,  are  liable  to  be  lost  during  stormy  weather,  and  it  is  a  great 
convenience  to  be  able  to  purchase  new  material  in  the  nearest  Provincial  port  rather 
than  to  incur  the  loss  which  must  be  sustained,  provided  the  vessel  is  obliged  to  return 
to  American  markets  to  purchase  them.  This  is  true  both  in  the  fisheries  carried  on 
near  the  land  and  also  in  those  on  the  more  distant  fishing  grounds.  This  season  much 
inconvenience  was  experienced  by  many  of  the  vessels  engaged  in  the  mackerel  fishery 
from  the  tearing  of  their  seiner  and  the  loss  of  their  seine-boats  in  heavy  weather, 
owing  to  the  refusal  of  certain  Canadian  officials  to  allow  them  to  land  their  seines  for 
purposes  of  repair  or  to  buy  new  boats  for  continuing  their  fishing  operations.  Many 
of  them  were  provided  with  two  boats,  and  some  carried  two  seines  to  gnard  against 
such  contingencies,  but  in  a  number  of  cases  vessels  so  equipped  were  equally  incon- 
venienced with  the  others. 

The  only  occasion  that  vessels  would  have  for  entering  the  harbor,  due  to  the 
methods  of  preserving  fish,  would  be  for  the  purpose  of  obtaining  either  salt,  barrels, 
or  ioo.  It  sometimes  happens  that  the  salt  is  damaged  by  a  leak  in  the  vessel,  or  that 
a  detention  beyond  the  expected  time  causes  the  melting  of  the  ice,  and  it  is  impor- 
tant that  our  fishermen  should  be  permitted  to  purchase  additional  quantities  in 
Canadian  ports,  rather  than  run  the  risk  of  losing  the  entire  cargo  of  fish  or  of  return- 
ing with  only  a  partial  trip.  The  present  interpretation  given  to  the  treaty  of  1818 
by  the  Canadian  authorities,  while  it  might  allow  a  leaking  vessel  to  enter  a  port  for 
repairs,  would  not  allow  it  to  replace  the  salt  that  might  have  been  rendered  worth- 
less by  the  leak. 

The  privilege  of  landing  cargoes  of  fish  at  Provinciiil  ports  for  shipment  to  the 
United  States  is  of  considerable  importance  to  vessels  engaged  in  the  mackerel  fishery, 
but  of  little  value  to  those  employed  in  the  capture  of  other  species.  Vessels  are  thus 
enabled  to  land  trips  for  shipment  and  to  immediately  resume  their  fishing  operations, 
thus  saring  the  two  to  four  weeks  necessary  for  making  the  homeward  and  return 
passage;  but  with  the  privilege  of  transshipping  cargoes  should  be  coupled  that  of 
refitting  at  the  port  where  the  fish  are  landed,  otherwise  the  vessel  might  be  short  of 
provisions  or  apparatus,  which  would  render  it  impossible  for  it  to  continue  its  fish- 
ing operations. 

Most  of  the  vessels  from  Gloucester,  Mass.,  engaged  in  the  ofi'-shore  cod  fisheries 
have  made  a  practice  of  obtaining  fresh  bait  in  Provincial  ports;  but  a  majority  of 
vessels  similarly  employed  from  other  places  carry  salt  bait,  thus  being  entirely  in- 
dependent of  the  Canadian  supply.  The  chief  difference  between  the  two  classes  is 
that  the  Gloucester  vessels  fish  with  trawls,  while  the  crews  of  most  of  the  other 
vessels  catch  their  fish  with  hand-lines.  It  is  claimed  by  certain  of  the  Gloucester 
fleet  that  they  get  more  and  larger  fish  by  the  use  of  fresh  bait,  but  the  fishermen 
from  other  ports  have  found  their  own  methods  profitable  and  have  not  felt  disposed 
to  follow  Gloucester's  example  even  when  they  had  free  access  to  Canadian  ports  for 
the  pari>ose  of  obtaining  bait. 

A  few  of  the  vessel-owners  in  Gloucester  have  long  maintained  that  the  time  lost 
in  going  to  and  from  Provincial  ports  to  secure  bait,  and  the  temporary  demorali- 
zation of  the  crews  resulting  from  a  visit  to  these  ports  more  than  offset  any  ad- 
vantages that  are  to  be  derived  by  the  use  of  fresh  bait,  and  urge  that  salt  bait  would 
be  found,  on  the  whole,  more  profitable ;  but  as  a  considerable  x)ercentage  of  the 
men  employed  on  the  vessels  have  families  or  relatives  in  the  Provinces,  they  have 
continoed  to  urge  upon  the  owners  the  necessity  of  obtaining  bait  in  these  localities, 
sod  it  htw  been  difficult  to  dissuade  them.  After  the  experience  of  the  present  year 
quite  a  number  of  other  Gloucester  owners  and  fishermen  as  well  are  convinced  that 
it  is  on  the  whole  better  to  substitute  salt  bait  than  to  continue  the  old  practice  of 
leaving  the  Banks  in  the  midst  of  the  fishing  season  to  obtain  other  kindsin  the  Prov- 
inces. That  this  opinion  is  shared  by  the  Nova  Scotia  fishermen  is  proven  by  the  fact 
that  for  some  years  they  have  been  in  the  habit  of  purchasing  large  quantities  of  salt 
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clams  from  dealers  at  Porrtlaud  and  other  towns  in  the  State  of  Maine,  to  be  used  by 
them  in  the  cod  fisherieB. 

Since  the  introduction  of  the  pnrse>seiue  the  mackerel  fishermen  have  required  no 
bait. 

In  the  halihut  fishery  it  is  only  necessary  to  take  a  sufficient  quantity  to  last  one 
or  two  days,  as  the  remainder  of  the  catch  can  be  obtained  on  refuse  fish  taken  on 
the  trawls  with  the  halibut,  or,  if  necessary,  small  halibut  can  be  cut  up  and  used 
for  baiting  the  hooks. 

lu  the  past  the  cod-fishermen  frequenting  George's  Banks  have  at  certain  seasons 
of  the  year  obtained  their  bait  from  Canadian  ports,  but  the  experience  of  the  pres- 
ent year  has  proven  that  they  are  not  dependent  upon  them,  as  most  of  the  vessels 
have  obtained  their  supply  on  our  own  coast  with  comparatively  little  difficulty,  and 
frequently  with  less  loss  of  time  than  was  customary  when  visiting  localities  in  New 
Brunswick  and  Nova  Scotia. 

It  will  thus  be  seen  that  though  the  privilege  of  obtaining  bait  and  the  ice  neces- 
sary for  preserving  it  in  British  North  American  ports  has  been  in  the  past  and  may 
even  still  be  considered  a  convenience  to  certain  classes  of  vessels,  it  is  not  of  vital 
importance. 

The  agitation  of  the  question  of  bait  supply  has  bad  a  very  beneficial  influence 
upon  our  own  fishermen,  and  has  resulted  in  the  development  of  extensive  shore-bait 
fisheries  along  the  coasts  of  Maine  and  Massachusetts,  which  give  promise  of  being 
able  to  supply  in  large  part,  if  not  wholly,  the  demands  of  our  entire  fleet.  During 
the  past  summer  the  experimeut  of  shipping  bait  to  Boscon  from  the  more  remote 
localities  on  the  coast  of  Maine  has  been  made  with  success,  and  the  cost  of  trans- 
portation is  not  high  enough  to  be  a  barrier  to  the  continuance  of  the  business. 
If  this  practice  increases,  as  at  present  seems  probable,  it  will  doubtless  result  in  a 
great  saving  of  time  to  our  fleet,  which  has  often  in  the  past  been  seriously  incon- 
venienced in  its  fishing  operations,  owing  to  the  time  consumed  in  sailing  from  port 
to  port  in  search  of  a  supply.  The  U.  S.  Fish  Commission  has  recently  begun  a  se- 
ries of  experiments  with  a  view  to  determining  the  praticability  of  preserving  fresh 
bait  long  enough  to  admit  of  its  shipment  from  New  England  ports  to  the  fleet  fisbing 
on  the  more  distant  banks,  but  the  work  is  not  yet  sufficiently  advanced  to  warrant 
an  opinion  as  to  the  probable  result. 
Question  4.  '^The  same  question  in  regard  to  the  fishing  on  the  permitted  coasts 

and  the  commercial  entry  in  the  prohibited  bays  and  harbors,  but  not  for  fishing.'' 

There  is  at  present  comparatively  little  fishing  by  American  vessels  on  that  portion 
of  the  coast  to  which  free  accost  is  given  by  the  treaty  of  1818;  but  vessels  fisbing  in 
that  vicinity  should  have  the  same  privileges  in  other  ports  as  are  accorded  to  other 
vessels,  as  it  would  seem  unwise  to  discriminate,  and  it  would,  perhaps,  owing  to  the 
few  settlements  of  any  importance  on  the  permitted  coast,  be  more  ctmveuient  for 
the  vessel  to  enter  ports  in  the  prohibited  districts  to  purchase  the  necessary  articles 
than  to  go  out  of  their  way  in  an  opposite  direction,  where  th»re  might  bo  any  un- 
certainty of  securing  them. 
Question  5.  **What  is  your  estimate  of  the  total  tonnage  of  the  American  vessels, 

the  number  of  fishermen  thereon,  engaged  in  the  Canadiau  and  North  Atlantic  fish- 
eries in  1836,  and  the  total  value  of  their  catch?" 

A  careful  estimate  of  the  extent  and  importance  of  our  New  England  vessil  fi.-»h- 
eries indicates  that  during  the  present  year  there  have  been  1,9.>(I  vessel!-,  aggregating 
115,130  tons,  with  crews  numbering  17,996  men,  employed  in  ilie  various  sea  ti«b«Ties. 
The  fleet  is  estimated  to  have  been  divided  as  follows:  1,530  vessels  in  the  food-fish 
fisheries,  215  iu  the  shellfish  and  lobster  fisheries,  177  in  the  capture  of  whales  and 
seals,  and  34  in  the  menhaden  fishery. 

The  1,530  food-fish  vessels  agj^regated  71,200  tons  and  fnrni.sh(*d  employment  to 
14,240  men.  The  vessels,  with  their  equipment,  were  valued  at  nearly  85,000,0^0.  and 
their  catch  is  estimated  to  have  sold  at  prices  to  fishermen  for  $4,500,000.     Ot  this 
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fleet  350  sail  were  engaged  ia  the  otf-nhore  mackorol  iisUories,  200  in  the  cod  fisheries 
oo  Querean,  Grand,  and  Western  Banks,  165  othert*  in  the  cod  fisheries  of  George's  and 
Brown's  Banks,  65  in  the  ofi-shore  hahbat  fisheries,  and  the  remaining  750  in  the 
miscellaneous  shore  and  off-shore  fisheries. 

The  off-shore  mackerel  vessels  are  the  only  ones  that  have  engaged  to  any  extent  in 
catching  fish  in  the  vicinity  of  waters  under  British  jurisilictiun.  Of  this  fleet  about 
one>half,  or  possibly  a  slightly  larger  percentage,  have  fished  in  the  Gulf  of  St.  Law- 
rence during  a  portion  of  the  mackerel  season,  the  remainder  of  these  vessels  having 
remained  off  our  own  coast. 

Below  are  given  two  tables,  showing  in  detail  the  extent  and  character  of  our  New 
England  vessel  fisheries  in  1883.  The  figures  as  there  explained  are  estimated  from 
pardal  statistics  furnished  by  collectors  of  customs  on  Treasury  circular  No.  63,  Bu- 
reau of  NavigatioUv  and  from  special,  but  as  yet  uufinished,  investigations  by  the 
IT.  S.  Fish  Commission.  The  statements  in  both  tables  are  therefore  subject  to  re- 
vision; but,  as  due  allowance  has  been  made  for  the  statistics  not  yet  received,  it  is 
believed  the  totals  will  not  be  materially  changed  by  the  final  compilations. 


Tah!e  ettimating  hy  fisheries  the  total  numherj  ionnagef  and  value  of  Xeu>  England  vessels 
emploifed  in  the  North  Atlantic  food- fish  fisheries  in  18*^,  with  the  number  of  men  and 
raftf«  of  apparatus  and  outfit  on  same^  and  the  total  value  of  their  catch. 

[Tbese  eatiiDat«fl  ore  based  apoo  partial  retnms  fronx  collectors  of  custotnfl  on  Trcasnry  Circular  No. 
6J,  current  series,  and  upou  Hpecial  iuvestigatiuna  by  the  U.  S.  Fish  (/unimisMon.] 


Fiaberies. 


Off  nborf  mackerel  fisberies 

Ootlfisberics   on   Querean,  Grand, 

and  \Ve«tern  Ban kn 

Cod-fi.«ib<*nfS  un  Gvorj^e's   and 

Itr-iwn'A  Knnkii    

()ff-9hnr«  balibut  fiaberien 

Mi'^ell.-tntons  shore  and  off-sboro 

fiibcrtes 

Total 


Value  of 

Xuraber 

apparatus 

of 

and  outfit. 

nien. 

Value  of 
catcb. 


350 

30.000 

200 

16,50« 

165 
65 

10.000 
5,  DUO 

750 

9,700 

1,530  I      71,200 


$1, 325. 000 

$520, 000 

5,500 

$875, 000 

765,000 

330,  000 

2,800 

990,000 

610,000 
400,  000 

200,000 
110,000 

2,000 
900 

850,  000 
750,000 

430,  000 

260,000 

3,040 

1, 125.  000 

3,  500,  000 

1, 420,  000 

14,240 

4, 590,  oao 

TahJe  estimating  hy  fisheries  the  total  number^  tonnage,  and  value  of  Xew  England  vessels^ 
with  the  number  of  men  thereon^  employed  in  the  various  fisheries  in  1^J86. 

[Ba^d  upon  partial  returns  from  co11ect4)rs  of  customs  on  Troasurv  Circular  No.  63,  current  series, 

and  information  obtained  from  otber  sources.] 


State.  No.    |  Tons.   |    Value. 


Fofd-fijiK 

Maine 

Xew  Hampabire 
HMsa<*.bu»(etts. . 
Rhode  Inland  ... 
Connecticut 


Total 

Wludt  and  seal. 


]fair<«* 

New  Ha'ftpHbiro 
Massa-liu-H-tta. . 
Rhodf  Inland  ... 
Connecticut 


160 


Total 


15 


177 


525  18,0(:0  $900,000 
20  600  I       30,0<K) 

850  50, 000  2,  500,  000 
35  I         400  I       20, 00(» 

lOO       2.200       110,000 


No  of 
men. 


3,000 

120 

10,000 

440 


1,530     71.200   3.560,000  114.240 


100       $10, 000 


30,000 


2,000 


38,100 


1,500,000 


100,000 


1.610,000 


20 


2,500 
240 


2,760 


State. 


Lobster  and  sheU- 
fish, 

Maine 

New  Hampsbire 
Massachu-setts. . 
Hbode  Island  . . . 
Connecticut 

Total    

Menhaden. 


Maine 

New  Hamp«biro 
Massa'-buHettH.. 
Kbode  iHlaiid  . . . 
Connecticut 


Total 


^«'--   ito".' 


$30,000 


8,000 

7.000 

200.000 


$161,000 
66.550 

227,550 


100 


40 

25 

400 


245. 000    505 


291 
140 


431 


XXVI        REPORT  OP  COMMISSIONER  OF  FISH  AND  FISHERIES.   . 

Table  estimating  by  fisheries  the  total  number^  tonnagey  and  value  of  New  England  vesselSf 

with  the  number  of  men  thereon,  eic— Continued. 

SFMMAKY. 


State. 


Maine 

bTe^w  Hampshire 
Mas8achii8ett8 . . 
Khmie  Island... 
Connecticut . . . . 

Total 


No. 


567 

20 

1,025 

G4 

280 


I,'056 


Tons. 


18,850 
600 

86.850 
1,460 
7,370 


lis,  130 


Value. 


$940, 000 

80,000 

4.008,000 

188,000 

470,550 


5,642,550 


No.  of 
men. 


3.720 

120 

12,540 

396 

1,220 


if.  996 


QaestionG.  ''What  change  has,  in  yoar  view,  come  to  American  fisheries  since  the 
last  full  year  of  the  Washington  treaty  in  regard  to  the  character,  quantity,  and 
general  features  of  that  industry  f  " 

There  has  heen  little  change  in  the  fisheries  other  than  the  mackerel  fishery  during 
the  past  year.  •  In  this  fishery  tlie  scarcity  of  mackerel  has  been  very  marked  and  the 
catch  has  been  much  below  that  of  the  average  year.  The  decrease,  however,  can  be 
in  no  way  attributed  to  the  abrogation  of  the  Treaty  of  Washington,  but  must  rather 
be  accounted  for  by  natural  causes  which  have  afiected  the  abundance,  movements, 
and  locality  of  the  species. 

For  several  years  prior  to  1886  mackerel  appeared  in  more  than  average  quantities, 
and  for  eight  or  ten  years,  ending  with  1885,  they  have  been  much  more  plentiful  on 
our  own  coast  than  on  any  portion  of  that  of  British  North  America.  For  this  reason 
the  fieet  of  American  mackerel  vessels  visiting  waters  in  the  vicinity  of  British  terri- 
tory has  of  late  been  very  small.  In  18c5,  out  of  a  total  of  about  380,000  barrels 
caught  by  our  fleet,  only  26,000  barrels*  or  less  than  7  per  cent.,  were  taken  in  the 
vicinity  of  Canada,  the  quantity  obtained  within  the  3-mile  limit  being  only  3,564 
barrels.  The  fact  that,  during  a  season  when  permission  had  been  given  to  allow 
American  vessels  to  fish  anywhere  in  the  waters  of  British  North  America  without 
restriction  as  to  distance  from  shore,  less  than  1  per  cent,  of  the  catch  of  our  mackerel 
fleet  was  secured  within  3  miles  of  British  territory,  and  that  more  than  93  per  cent, 
of  the  total  catch  of  mackerel  was  obtained  in  the  vicinity  of  our  own  coast,  is  cer- 
tainly significant. 

During  the  present  year  mackerel  have  been  peculiarly  scarce  in  all  localities, 
though  for  the  first  time  in  eight  or  ten  years  they  have  been  more  abundant  in  the 
Quif  of  St.  Lawrence  than  ofif  the  New  England  coast,  and  a  large  percentage  of  the 
American  vessels  employed  in  the  fishery  have  visited  that  locality.  The  catch  has, 
as  a  rule,  been  unusually  small,  but  the  price  has  increased  in  proportion,  so  that  the 
season  for  some  of  the  vessels  has  not  been  wholly  unprofitable.  The  limited  catch 
can  not  in  any  way  be  accounted  for  by  the  restrictions  placed  upon  our  vessels  within 
the  3-mil6  limit,  for  their  catch,  as  previously  stated,  has  been  equal  to  that  of  the 
Canadian  vessels  that  fished  without  restriction  as  to  distance  from  the  shore. 

The  vessels  engaged  in  the  cod-fishery  have  met  with  more  than  average  sneceas* 
This  is  partially  attributed  to  the  fact  that  the  squid,  used  for  bait,  have  been  very 
plenty  during  the  summer  and  fall  months  on  the  fishing-grounds.    It  has  not  in- 
frequently occurred  that  vessels  have  sailed  without  any  bait,  depending  upon  the 
supply  tha£  they  could  catch  on  the  Banks  upwards  of  a  hundred  miles  from  shore. 
Question  7.  ''Your  Commission  has,  in  its  annual  reports,  alluded  to  the  diminished 
necessity  on  the  part  of  American  fishermen  to  go  to  British  North  American  ports 
or  waters  for  bait.     What  are  the  new  features  of  that  necessity  f " 
A  few  years  ago  the  United  States  Fish  Commission  obtained  from  Norway  a  num- 
ber of  gill-nets  suitable  for  catching  codfish,  and  used  them  with  success  in  the  cod- 
fisheries  about  Gloucester,  Mass.     Similar  nets  are  now  made  in  this  country,  and  are 
extensively  employed  by  the  shore  cod-tishennen  of  thit  vicinity,  who  obtain  large 
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catcbej4  b}-  their  use.  Theso  fishermen  formerly  depended  in  large  part  for  their  bait 
upon  frozen  herring,  brought  from  New  Brunswick  and  Newfoundland,  but  where  gill- 
nets  are  used  bait  is  no  longer  required.  Thus  far,  however,  gill-nets  have  not  been 
extensively  employed  in  the  capture  of  codfish  on  the  more  distant  fishing-banks. 

The  development  of  our  shore  bait  fisheries,  referred  to  in  answer  to  a  previous 
qa^ion,  also  renders  our  people  loss  dependent  upon  the  Provincial  supply,  and  the 
growing  sentiment  upon  the  part  of  certain  Gloucester  owners  in  favor  of  substituting 
salt  clams  purchased  in  American  markets  for  fresh  bait  obtained  in  the  Provinces, 
aeems  destined  to  decrease  still  further  our  dependence  upon  the  Canadian  supply. 
It  can  not  be  denied,  however,  that  there  are  still  a  large  number  of  vessels  that  would 
consider  it  a  convenience  to  obtain  bait  in  the  Provinces,  provided  commercial  privi- 
leged, under  proper  restrictions,  are  accorded  to  our  vessels. 

Question  8.  **  Your  Commission  has  also  alluded  to  inquiries  presented  by  it  in  respect 
to  the  general  value  of  the  inshore  Canadian  waters  to  American  fishermen,  and 
the  yearly  value  of  the  liberties  given  to  American  fishermen  by  the  Washington 
treaty.  Have  you  ascertained  new  facts  of  public  interest  in  that  regard  which 
you  can  conveniently  communicate  to  me?" 

The  decreased  Importance  to  American  vessels  of  the  inshore  Canadian  fisheries  has 
resulted — 

(1)  From  the  increased  size  of  our  vessels,  which  did  away  with  the  necessity  of 
fishing  close  to  land,  where  harbor  could  be  made  in  case  of  storms,  and  of  landing 
in  the  vicinity  of  the  fishing  grounds  to  dry  their  fish  before  sailing  for  home; 

(2)  From  the  substitution  of  the  purse-seine  for  the  hand-lines  in  the  capture  of 
mackerel,  which  has  necessitated  the  fishing  in  deeper  water  and  at  a  greater  dis- 
tance from  shore ;  and 

(3)  From  the  change  in  the  location  of  the  mackerel  fisheries,  which  has  for  the 
past  few  years  enabled  our  vessels  to  obtain  full  cargoes  in  the  vicinity  of  our  own 
coast,  instead  of  going  to  the  Gulf  of  St.  Lawrence,  where  they  formerly  met  with 
better  success,  but  whore  of  late  years— prior  to  the  present  season — they  have  found 
fishing  unsatisfactory. 

This  recent  return  of  the  mackerel  to  the  more  northern  waters  should,  however, 
not  be  considered  as  indicating  a  permanent  change  in  the  location  of  the  fishery,  for 
within  a  short  time,  and  possibly  next  season,  they  may  again  appear  in  greater 
abundance  on  our  own  coast ;  and,  indeed,  the  study  of  the  movements  of  other  fishes 
renders  it  not  wholly  improbable  that  mackerel  may  at  no  distant  day  disappear  en- 
tirely from  the  Gulf  of  St.  Lawrence  and  from  other  portions  of  the  Provincial  shores, 
where  they  are  now  abundant. 

5. — PROPAGATION  OF  FOOD  FISHES. 
DiSTKIBUTION  OP  FiSH  AND  EOGS. 

The  cars  of  the  Coininission  have  been  extensively  used  in  trarspor- 
tatioD.  Some  changes  have  been  made  in  methods  of  distribution. 
Carp  and  other  fishes  of  the  same  family  are  shipped  during  the  fall 
and  early  winter,  and  not  in  the  spring,  which  is  the  season  of  their 
greatest  emaciation.  Eggs  intended  for  shipment  to  foreign  countries 
were  packed  at  the  stations  for  the  entire  trip,  and  not  repacked  in  New 
York.  The  boxes  containing  them  were  transferred  from  the  non-con- 
ducting material  surrounding  them  in  the  outer  shipping  cases  to  the 
refrigerating-rooms  of  ocean  steamers. 

Trout  have  been  shipped  by  express,  without  a  messenger,  from 
Washington  to  New  York  and  back,  with  no  loss.    A  shipment  to 
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Natural  Bridge,  Va.,  under  less  favorable  conditions,  Mras  not  so  satis- 
factory; but  these  experiments  indicate  that  it  is  possible  to  send  trout 
moderate  distances  without  attendants. 

Below  is  a  summary  of  the  distribution  for  eighteen  months,  lucladiDg 
188G  and  onehalf  of  1887;  it  covers,  also,  the  distribution  of  1885-'86 
from  the  McCloud  River  and  Cold  Spring  Harbor  Stations  not  pre- 
viously reported,  Tlie  total  number  is  somewhat  too  large,  since  the 
eggs  of  the  Salmonidte,  after  being  counted  as  distributed  from  the 
station  where  they  were  obtained,  were  hatched  at  other  stations,  and 
the  fry  produced  were  sometimes  again  reported.  The  distribution  of 
whitefish  (94,670,000)  is  the  largest  that  has  been  made  up  to  this  time. 


Summary  of  diatvibulion  from  Jan 

uanf  1,  188G,  to  June  30,  1687. 

Kind  of  fish. 

Eggs. 

Fry. 

Largo  fish. 

Mis- 
cellaneoas. 

Whitefiah 

32.600,000 

02, 070,  000 

Grayling 

2 

Smelt 

2, 100,  000 

Saibling 

18,000 
82,000 

Brook  trout 

7.488 

l.'>5,800 

440,  5^8 

44,017 

49.  030 

26,500 

95,752,666 
130, 163 

1,711 
6,923 

Lake  trout  

Atlantic  nalmon 

"754.066 

377, 500 

42!»,  000 

84,500 

16,718,666 

Land-locked  Balmon 

Rainbow  trout 

16,  482 

Brown  trout 

Eels 

200 

Shad 

Carp 

Tench  

1,202 

Gold-fish 

2,805 

Brook  pickerel  

14 

Hockflsh 

75,  000 

White  perch 

68 

Black  bass 

48 

Stinfibh 

125 

Redeye  

2,  328 
602,  000 

Codfish.... ' 

Sole. 

10 

Lobsters 

5.000 

The  grand  total  of  the  distribution  is  210,028,413. 

Notes  on  the  Species  Propagated  and  Distributed. 

a.  The  Sole  (Solea  aoJea). 

During  18S6  several  cousiguineuts  of  soles  were  brought  across  from 
Liverpool  in  the  White  Star  steamer  Britannic,  Early  in  the  year  24 
were  brought  in  one  shipment  without  loss.  From  two  later  consign- 
ments 37  fish  out  of  49  sent  were  safely  received  at  Wood's  Holl,  where 
they  were  kept  with  the  hope  of  using  them  for  breeding  pur^wses. 

The  hanging  fish-globes  now  employed  for  carrying  soles  across  the 
Atlantic  give  better  results  than  any  other  form  of  apparatus  as  yet 
devised  for  the  j)urpose. 

b.  The  MalihvLt  (nippoglossus  hijjpogJossus). 

As  the  fishing  for  this  important  species  in  moderate  depths  has  be- 
come unprofitable  because  of  the  scarcity  of  the  fish  it  was  earnestly 
desired  to  begin  its  artificial  propagation  during  the  present  year.    The 
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Orampm  was  accordingly  sent  to  the  fishing-banks  in  the  latter  part  of 
September  in  search  of  halibat.  It  was  found  that  the  spawning  sea- 
son was  near  at  hand.  The  fish  were  caught  in  deep  water,  from  200  to 
350  fathoms,  and  placed  in  the  vessel's  well  apparently  in  good  condi- 
tion ;  but  all  of  them  died  within  twenty-four  hours,  probably  on  account 
of  the  difiference  in  pressure  and  temperature.  Attempts  will  be  made 
to  get  halibut  from  shallow  water  in  the  Gulf  of  St.  Lawrence  or  on  the 
west  coast  of  Newfoundland  for  future  experiments,  when  it  is  ex[)ected 
that  they  will  better  endure  transportation  in  the  vessel. 

e.  The  Codfiah  {Gadus  morrhua). 

The  apparatus  which  proved  most  satisfactory  for  hatching  the  float- 
ing eggs  of  the  cod  was  the  tidal  box  devised  by  Colonel  McDonald  in 
1881,  modified  by  Capt.  H.  C.  Chester's  addition  of  inverted  glass  cylin- 
ders, having  the  mouth  closed  by  cheese  cloth  and  the  bottom  perfo- 
rated for  ventilation. 

During  January  and  February  eggs  were  hatched  easily  in  the  ap- 
paratus above  mentioned,  but  owing  to  the  severe  weather  it  was  very 
difficult  to  obtain  spawning  fish. 

On  the  25th  of  January  two  acid  carboys,  each*contaiuing  40,000  cod- 
fish just  hatched,  were  forwarded  by  express  from  Wood's  Holl  to 
Washington.  After  being  forty -four  hours  in  transit,  about  7  per  cent, 
of  them  reached  Washington  alive.  On  the  next  day  50,000  fish  were 
sent  in  a  carboy.  After  a  journey  of  forty-four  hours  fully  50  per  cent, 
of  them  reached  the  station  in  good  condition.  On  January  28  a  ship- 
ment of  500,000  fish  in  ten  carboys  was  taken  from  Wood's  Holl  by 
messengers.  They  reached  Washington  on  the  29th  with  a  loss  of  less 
than  10  per  cent.,  and  were  sent  forward  the  same  day  to  Pensacola, 
Fla.,  where  they  arrived  shortly  after  midnight,  February  1,  with  an 
additional  loss  of  about  10  per  cent.  At  Pensacola  they  were  trans- 
ferred to  the  revenue  steamer  Forward,  which  had  been  placed  at  the 
service  of  the  Commission  by  order  of  the  Secretary  of  the  Treasury, 
and  carried  to  the  place  selected  by  Mr.  Silas  Stearns  for  their  final 
destination  in  the  Gulf  of  Mexico,  southeast  by  east  from  Pensacola 
Bar,  in  100  fathoms  of  water.  This  experiment  was  made  to  determine 
whether  or  not  the  cod  can  be  successfully  transferred  to  Southern 
waters  and  become  the  object  of  a  profitable  fishery  there. 

In  February  a  shipment  of  500,000  young  cod  was  forwarded  from 
Wood's  Holl  through  Washington  to  Old  Point,  to  be  deposited  in 
Hampton  lioads,  with  the  hope  of  forming  a  colony  in  Chesapeake  Bay. 

Work  of  the  Grampus.— Dnnug  the  winter  of  1886-'87  the  Grampus 
was  engaged  in  obtaining  eggs  of  the  codfish  for  hatching  at  the  Wood's 
Holl  Station.  In  many  cases  the  fish  were  taken  with  the  gear  of  the 
Grampus  and  carried  alive  in  the  well  to  the  station.  Between  GOO  and 
700  live  fish  were  thus  secured.  Over  43,000,000  eggs  were  obtained; 
20,000,000  were  hatched  and  planted  in  the  immediate  vicinity  of  the 
station.     Frequently  eggs  were  obtained  by  sending  men  to  collect 
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them  on  board  fishing  vessels  on  the  grounds.  Owing  to  the  cold  and 
inclement  weather  during  much  of  the  winter  cod  were  unusually 
scarce  and  fishing,  even  under  the  most  favorable  circumstances,  was 
poorly  remunerated.  The  work  of  collecting,  however,  was  continued 
whenever  opportunity  offered  until  the  middle  of  March. 

Work  of  the  Fish  Hawk. — Early  in  January,  1887,  tlie  crew  and  some 
of  the  hatching  apparatus  of  the  vessel  were  utilized  in* the  work  at 
Wood's  HolL  Late  in  February  and  till  near  the  end  of  March  the 
Fish  Hawk  was  engaged  in  making  short  trips  off  Portsmouth  and  in 
Ipswich  Bay,  boarding  fishing  vessels  to  collect  codfish  spawn  for  ship- 
ment to  Wood's  Holl. 

d.  The  Mackerel  (Scomber  acomhrus). 

In  the  month  of  May,Captain  Chester  secured  three  gravid  mackerel 
at  Wood's  Holl,  and  from  them  eggs  were  taken  and  placed  in  the  ap- 
paratus which  had  been  used  for  eggs  of  the  cod.  The  fish  commenced 
hatching  in  ninety-four  hours  after  the  eggs  had  been  placed  in  the 
jars.  This  adds  another  very  important  species  to  the  list  of  fishes 
that  may  be  propagated  at  the  Wood's  Holl  Station. 

0.  The  Black  Bass  {Microptcrus  dolomiei), 

11  breeders  and  100  yearlings  were  collected  during  the  summer  at  the 
Wytheville  Station.  '  48  yearlings  were  sent  away  during  the  year. 

/.  The  Red-eye  (Amhloplites  rupestria). 

At  the  Wytheville  Station,  during  the  fiscal  year  188G-'87, 77  breeders 
and  2,125  yearlings  were  obtained.  18  breeders  were  sent  to  the  Cen- 
tral Station  and  2,085  yearlings  were  distributed,  including  586  in 
Cacapon  River  and  600  in  Cowpasture  River.  On  March  I,  1887,  25 
red  eyes,  about  an  inch  in  length,  were  sent  to  Max  von  dem  Borne, 
Berneuchen,  Germany,  20  of  which  reached  their  destination  in  safety. 

The  red-eye  is  a  good  pan  fish,  gamey,  and  weighs  a  half  pound  on 
the  average;  it  is  likely  to  do  well  in  ponds. 

g.  The  Sunfish  (Lqwmia  gibboaua). 

During  the  summer  of  1886,  125  sunfish,  about  1  inch  in  length,  were 
taken  at  Cold  Spring  Harbor  and  forwarded,  through  Mr.  E.  G.  Black- 
ford, to  Max  von  dem  Borne,  Berneuchen,  Germany,  who  was  fully  ad- 
vised of  their  predatory  character. 

h.  The  White  Perch  (lioccua  americanua). 

Three  shipments  of  the  young  of  this  fish  were  sent  from  the  Cold 
Spring  Harbor  Station  to  Max  von  dem  Borne,  in  October  and  Decem- 
ber, 1886,  and  March,  1887,  of  which  only  three,  from  the  last  shipment, 
reached  Germany  alive. 

i.  The  Rockfish  or  Striped  Bass  {lioccus  Jincatus). 

600,000  eggs  were  obtained  at  the  Battery  Station,  near  Havre  de 
Grace,  Md.,  but  owing  to  pressure  with  the  shad  work,  few  of  them  were 
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hatched.    75,000  fry  were  saccessfally  planted  in  Lake  Ontario,  near 
Oswego,  N.  Y, 

j,  Tlie  Smelt  {Otmerus  mordax). 

Large  numbers  of  smelts  were  hatched  at  the  Gold  Spring  Harbor 
Station,  the  parent  fish  having  been  obtained  on  the  south  side  of  Long 
Island.  The  hatching  was  rendered  difficult  by  the  glutinous  nature 
of  the  eggs,  but  about  one-half  were  developed.  Over  2,000,000  young 
were  planted  in  Cold  Spring  Harbor  and  50,000  were  deposited  in 
Saranac  Lake,  in  northeastern  New  York. 

About  the  first  of  April  a  lot  of  eggs  were  sent  to  Northville  Station, 
where  they  arrived  in  bad  condition  and  apparently  dead,  but  upon 
digging  iuto  the  mass  about  15  or  20  per  cent,  were  found  to  be  good. . 

k.  The  'Whitefiah  (Coregonu$  olupeiformis). 

Notwithstanding  the  stormy  and  very  cold  weather  129,400,000  white- 
fish  eggs  were  obtained  during  November  and  December  for  the  hatch- 
ing stations  at  Northville  and  Alpena,  Mich.  The  first  eggs  were  re- 
ceived from  Lake  Erie  November  7;  the  last  from  Lake  Michigan 
December  13.  On  November  28  about  30,000  eggs  were  taken  from 
two  whitefish  which  had  been  hatched  and  reared  at  the  Northville 
Station;  this  is  believed  to  be  the  first  record  of  their  breeding  in  cap- 
tivity. The  hatching  season  at  Northville  lasted  from  March  11  to 
April  12 ;  at  Alpena,  from  April  22  to  May  8. 

32,600,000  eggs  were  distributed,  mostly  to  neighboring  state  fish 
commissions;  62,070,000  fry  were  planted  in  waters  of  Michigan,  Ohio, 
Indiana,  and  New  York;  2,500,000  eggs  were  sent  to  England,  1,000,000 
to  Grermany,  and  1,500,000  to  New  Zealand;  5,000,000  were  forwarded  to 
the  Central  Station  at  Washington;  10,000,000  each  to  the  State  hatch- 
eries of  Pennsylvania  and  Minnesota;  1,000,000  to  New  York,  and 
1,600,000  to  Delaware.  From  the  1,000,000  eggs  sent  to  the  Cold 
Spring  Harbor  Station  nearly  950,000  young  were  obtained,  and  these 
were  deposited  in  deep,  cold  lakes  on  Long  Island. 

l.  The  Dwazf  Wliite  fish  (Caregonua  alhula). 

In  January,  1886,  Max  von  dem  Borne  sent  80,000  eggs  of  this  species 
as  a  gift  from  the  Deutsche  Fischerei-Verein,  by  Ilerr  von  Behr,  to  the 
United  States  Fish  Commission.  These  were  received  at  the  Cold 
Spring  Harbor  Station,  and  Mr.  Mather  was  directed  by  the  Commis- 
sioner to  forward  70,000  eggs  to  Bucksport  and  10,000  to  Northville. 
Mr.  Atkins  received  his  allotment  February  1.  The  first  fish  hatched 
out  March  24,  and  about  51,000  young  were  obtained;  these  were 
planted  April  21, 1886,  in  Heart  Pond,  a  small  lake  near  Bucksport 
which  empties  into  the  Eastern  Eiver,  a  small  tributary  of  the  Penob- 
scot.  Some  of  the  eggs  sent  to  Northville  were  hatched  March  7,  but 
no  healthy  young  were  secured  from  them. 
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m.  The  Brook  Trout  (Salvelinus  fontinalis), 

Tfie  Northville  Station. — At  the  Nortliville  ponds  186,760  eggs  were 
takeu.^  From  December  28, 1886,  to  February  9, 1887, 82,000 eggs  wtre 
shipped  away,  10,000  to  England,  the  remainder  to  Minnesota,  Dela- 
ware, and  Pennsylvania,  and  to  the  Central  and  Wytheville  Stations. 
627  young  fish  were  sent  away  and  4,000  fry  were  retained  for  breeding 
purposes. 

The  Wytheville  Station.-^Iu.  December,  1886,  193  breeders  were  re- 
ceived from  the  Northville  Station.  In  April  5,000  fry  came  from  the 
Central  Station.  In  Jan  uary,  1887,  20,508  eggs  were  receiveil  from 
Northville  and  Y5,000  from  Mr.  K.  E.  FoUett,  of  Windham,  Conn. 
During  May  and  June,  1887,  750  yearlings  and  2,488  fry  were  planted 
in  suitable  streams  in  Maryland  and  Virginia. 

n.  The  Saibling  (Salvelihus  alpinus). 

The  Cold  Spring  Harbor  Station. — In  February  and  March,  1887,  three 
shipments,  each  containing  about  20,000  eggs  of  the  saibling,  were  re- 
ceived from  Berneuchen,  Germany.  3,000  eggs  from  the  first  lot  were 
repacked  and  sent  to  the  State  hatchery  at  Plymouth,  I^.  H.,  where  they 
arrived  in  good  condition.  The  sound  eggs  of  the  second  shipment 
were  mixed  by  mistake  with  eggs  of  the  brown  trout  received  from  Ger- 
many at  the  same  time,  and  were  distributed  in  this  state  to  the  hatch- 
eries at  Corry,  Pa.,  Wytheville,  Northville,  and  Cold  Spring  Harbor. 
15,000  good  eggs  from  the  last  shipment  were  sent  safely  to  the  North- 
ville  Station  March  17,  and  hatched  soon  after;  but  the  fry  refused  to 
eat,  and  most  of  them  died  of  "blue  sac"  and  starvation. 

0,  The  Lake  Trout  (Salvelinua  namaycush). 

The  Northville  Station. — 0,150  lake  trout,  hatched  in  January  and 
February,  1886,  were  sent  to  Ohio,  Indiana,  Kentucky,  and  Tennessee. 
Owing  to  a  lack  of  available  funds  no  eggs  were  taken. 

The  Wytheville  Station. — During  the  fiscal  year  1886-'87, 800  yearlings 
were  sent  to  the  Central  Stationj  50  to  the  Gasconade  Eiver,  Missouri, 
and  350  were  planted  in  streams  near  the  station. 

The  Cold  Spring  Harbor  Station. — 150,000  eggs  were  received  from 
Korthville  December  19, 1885.  80,000  fry  were  distributed  to  waters  in 
and  near  the  Adirondacks;  5,000  to  Monroe,  IST.  Y.j  5,000  to  Gloucester, 
Mass.;  and  20,000  to  Long  Island  waters.  An  attempt  to  rear  some  of 
the  fry  at  the  hatchery  was  unsuccessful,  on  account  of  the  high  tem- 
perature of  the  water.  In  June,  when  it  reached  60°  Fahrenheit,  the 
young  began  to  die,  and  none  lived  until  September. 

The  BucJcsport  Station.^fLOO ^000  fry  were  obtained  from  eggs  received 
from  Northville.  Of  this  number  35,000  were  kept  for  rearing;  1,439 
were  placed  in  Craig's  Pond  June  17;  and  2,113  in  Pond  B  June  22. 
Upward  of  31,000  were  kept  in  the  troughs  and  fed  on  liver,  refuse 
meats,  salt  codfish,  insects,  and  entomostraca. 
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f.  The  Rainbow  Troat  (Salmo  irideus). 

The  McCloud  River  Station. — The  first  eggs  for  the  season  of  1885-'86 
were  taken  on  December  26, 1885,  which  was  somewhat  earlier  thau 
nsaal.  The  species  seem  to  spawn  sooner  than  formerly.  The  spawn- 
ing season  closed  May  10.  221,425  eggs  were  taken  from  226  fish. 
30,000  eggs  were  lost  because  of  high  and  maddy  water ;  15,000  were 
hatched  for  the  trout  ponds  and  the  river,  and  131,000  were  distrib- 
uted, chiefly  to  State  fish  commissions  and  to  Central  Station.  During 
the  spawning  season  of  1886-^87,  which  lasted  from  December  26  to 
April  II,  268,400  eggs  were  taken  from  299  fish.  84,100  of  these  wore 
lost  from  various  causes;  39,300  were  hatched  and  the  fry  planted  in 
the  McGloud  Eiver;  the  remaining  145,000  were  sent  to  State  commis- 
sions and  to  Central  Station. 

The  Nortkville  Station. — The  spawning  season  in  the  ponds  lasted  from 
January  9  to  April  25.  196,350  eggs  were  obtained  from  375  fish ; 
25,000  were  sent  to  the  Michigan  Fish  Commission ;  25,000  to  Mr.  Bl$ick- 
ford,  for  shipment  to  France;  while  25,000  fry  were  hatched  out  and 
nearly  all  of  them  kept  at  the  station.  4,920  young  fish  were  shipped 
away  from  the  station. 

The  Wytheville  Station.— Daring  April  and  May,  1887,  8,000  fry  were 
received  from  the  Central  Station,  and  220,500  eggs  were  collected  at 
Wytheville.  During  the  fiscal  year  1886-'87, 12,095  yearlings,  271  two 
years  old  or  older,  and  98,000  eggs  were  shipped  away.  40,000  eggs 
were  sent  to  Germany,  10,000  to  England,  and  5,000  to  France.  The 
remaining  eggs  and  fry  were  distributed  to  private  applicants,  to  suit- 
able streams  for  stocking,  and  to  various  hatcheries.  Mr.  Max  von  dem 
Borne,  writing  from  Berneuchen,  Germany,  on  April  11, 1887,  stated 
that  the  fry  hatched  from  the  eggs  received  were  in  excellent  condition. 

q.  The  Broinm  Trout  (Salnw  fario). 

The  Cold  Spring  Harbor  Station. — 64,000  eggs  were  received  in  very 
bad  condition  from  the  Deutsche  Fischerei-Verein  March  1, 1886,  and 
40,000  came  from  the  sanm  source,  in  good  condition,  March  20.  On 
April  16,  50,000  eggs  arrived  in  good  order  from  Max  von  dem  Borne. 
13,000  eggs  were  repacked  and  sent  to  the  North ville  Station,  and  1,000 
to  the  Wisconsin  Fish  Commission.  During  April  and  May,  23,500 
young  trout  were  planted  in  suitable  waters  in  New  York. 

In  July  a  brown  trout  was  caught  in  Allen's  Creek,  a  tributary  of  the 
Genesee  River,  New  York,  which  weighed  3  pounds.  This  must  have 
been  hatched  from  the  first  lot  of  eggs  received  in  America.  One  of 
this  first  shipment,'which  was  hatched  and  reared  at  Cold  Spring  Har- 
bor, weighed  3J  pounds  in  October,  1886,  at  the  age  of  three  and  one- 
half  years. 

During  March,  1887, 108,000  brown  trout  eggs  were  received  from 
Germany,  but  60,000  of  them  were  unfit  to  be  developed.    The  last  ship- 
ment of  50,000  eggs  contained  13,000  dead  ones.    The  good  eggs  of  this 
S.  Mis.  90 in 
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lot  were  mixed  by  mistake  with  14,500  saibling  eggs,  which  arrived 
the  same  day,  and  50,000  mixed  eggs  were  sent  to  several  State  and 
National  fish  commission  hatcheries.  10,000  eggs  were  received,  alsov 
on  account  of  the  New  York  Fish  Commission,  from  Herr  von  Behr. 

The  Northville  Station. — 20,000  eggs  were  received  March  17  from  tbe 
Cold  Spring  Harbor  Station,  having  come  originally  from  Germany. 
2,500  of  tliese  were  sent  to  the  Michigan  Fish  Commission  and  5,000 
to  the  Wisconsin  Commission.  The  remaining  eggs  yielded  nearly 
9,000  fry,  which  were  kept  at  the  station.  During  November  and  De- 
cember 9,400  eggs  were  taken  from  stock-fish  in  the  Northville  ponds, 
but  only  1,500  fry  were  obtained  from  them. 

The  Wyiheville  Station. — ^2,165  brown  trout  eggs  were  received  in 
March,  1886.  They  were  hatched  at  a  very  unfavorable  time,  tbe  water 
being  muddy  during  incubation  and  remaining  so  until  the  surviving 
fish  were  several  weeks  old.  286  were  reared,  and  in  November  they 
were  between  2J  and  3  inches  long.  In  March,  1887,  9,100  eggs  were 
received  from  Cold  Spring  Harbor,  and  in  May,  3,000  fry  arrived  from 
the  Central  Station. 

r.  The  Loch  Leven  Trout  {Salnio  levenenaia). 

On  January  14, 1887,  the  Cold  Spring  Harbor  Station  received  48,000 
eggs  of  the  Loch  Leven  trout  from  the  Howietoun  fishery  in  Scotland, 
but  nearly  one-half  of  them  were  dead.  Strong  and  healthy  fry  were 
hatched  from  the  remainder. 

$.  The  Atlantic  Salmon  (Salmo  aalar). 

The  Bucksport  Station. — 205  salmon  were  purchased  from  the  Penob- 
scot Biver  fishermen,  from  May  29  to  June  8,  and  placed  in  tbe  in- 
closnre  at  Dead  Brook.  Only  147  of  these  lived  through  the  summer. 
1,158,776  eggs  were  taken  from  101  females,  an  average  of  11,473  each. 
Of  these  eggs,  1,099,000  were  distributed,  320,000  being  awarded  to 
Massachusetts  and  779,000  to  the  XJ.  S.  Fish  Commission,  the  work 
having  been  conducted  by  these  two  comniissions  conjointly.  25,000 
eggs  were  reserved  for  experiments  at  the  station,  and  the  fry  were 
afterwards  liberated  in  Craig's  Pond.  The  remaining  eggs  vere  sent 
during  February,  1887,  to  the  following  places: 

Cold  Spring  Harbor,  300,000;  F.  A.  Walters,  Bloomingdale,  N,  Y., 
250,000;  E.  B.  Hodge,  Plymouth,  N.  H.,  100,000;  Grand  Lake  Stream, 
104,000. 

The  Grand  Lake  Stream  Station,— About  the  Ist  of  March,  1887, 104,000 
eggs  were  received  from  Bucksport.  These  were  hatched  with  a  loss  of 
only  255  eggs  and  young,  and  the  fry  were  planted  in  tributaries  of  the 
St.  Croix  Eiver  about  the  middle  of  June. 

The  Cold  Spring  Harbor  Station. — 240,000  eggs  were  received  from 
Bucksport  January  7,  1880,  and  260,000  on  the  7th.  446,573  fry  were 
planted  in  tributaries  of  the  Hudson  and  St.  Lawrence  Rivers  and 
Lake  Ontario.    During  1886  small  numbers  of  young  salmon  were  taken 
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in  the  streams  in  which  they  were  planted  in  May,  1885.  From  infor. 
mation  famished  by  Mr,  A.  K.  Cheney  of  Glens  Falls,  N.  Y.,  and  from 
other  soarces,  it  appears  that  more  than  24  salmon  were  taken  in  the 
Hudson  daring  1886, 

t.  The  Landlocked  Salmon  (Salmo  salar,  var.  aehago). 

The  Orand  Lake  Stream  Station, — The  spawning  season  lasted  from 
October  29  to  November  18.  752  fish  were  taken,  the  females  yielding 
942,500  eggs,  or  an  average  of  1,935  each.  041,500  eggs  were  distril*- 
uted  and  214,000  were  reserved  for  Grand  Lake  Stream.  The  distribu- 
tion, according  to  the  contribatiolis  for  the  expenses  of  the  year,  was 
as  follows : 


Contributor. 


The  17.  S.  Fish  Commission 

Tb«  Msssaehosetu  fish  commission  .. 
The  New  Hampshire  fish  commission 

Total 


Money  con- 
tributed. 


EtTffs  di8> 
trioated. 


$860.00 
300.00 
300.00 


1, 460. 00 


377,500 
132.000 
132,000 


641,500 


The  eggs  allotted  to  the  U,  S.  Fish  Commission  were  distributed  in 
March,  1887,  to  various  State  commissions,  to  England,  France,  and 
Germany,  and  to  the  Wytheville  and  Cold  Spring  Harbor  Stations. 
The  214,000  reserved  for  Grand  Lake  Stream  were  hatched  and  planted 
with  a  very  small  loss. 

On  March  8, 1886, 19,000  eggs  were  sent  from  the  Grand  Lake  Stream 
Station  to  the  Pennsylvania  commission  at  Corry,  Pa.  Near  the  end 
of  Jane  about  12,000  fry  developed  from  these  eggs  were  planted  in 
streams  flowing  into  the  lake  of  the  South  Fork  Fishing  and  Hunting 
Club,  in  Cambria  County,  Pa. 

The  Wytheville  Station, — 50,000  eggs  were  received  on  March  13, 1887, 
from  Grand  Lake  Stream ;  12,997  yearlings  were  liberated  in  tributa- 
ries of  the  Shenandoah  Kiver,  in  the  hope  that  this  would  establish  a 
run  in  the  Potomac  River. 

The  Xorthville  Station. — 29,000  eggs  were  received  from  Grand  Lake 
Stream  on  March  19, 1880,  and  on  April  14  they  hatched,  with  a  loss  of 
only  575.  On  April  27,  10,000  fry  were  planted  in  a  lake  of  Clare 
County,  and  12,000  in  Rapid  River,  in  Kalkaska  and  Antrim  Counties, 
both  places  of  deposit  being  in  the  northern  central  portion  of  Mich- 
igan. 

The  Cold  Spring  Harbor  Station. — 34.000  eggs  were  received  from 
Grand  Lake  Stream  on  March  18, 1886.  After  a  small  loss  in  shipping 
and  hatching,  31,020  fry  were  placed  in  two  lakes  of  the  Adirondack 
region.  On  April  1,  1887,  25,000  eggs  received  from  the  Grand  Lake 
Stream  Station  were  rei>acked  and  shipi>ed  to  Leon  d'Halloy,  vice-pres- 
ident of  the  fish  commission  of  the  Lower  Seine,  France. 
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tf.  The  Shad  {Clupea  sapidissima). 

During  the  season  of  1886  over  90,000,000  shad  fry  were  distributed. 
Now,  as  the  number  of  shad  taken  for  market  was  less  than  6,000,000 
it  will  be  seen  that  for  every  adult  shad  captured  15  young  shad,  arti- 
ficially hatched,  were  placed  in  the  waters.  As  the  cost  of  this  pro- 
duction and  distribution  was  less  than  $20,000  the  young  fish  were  ob- 
tained and  distributed  all  over  the  United  States  at  the  rate  of  about 
$215  for  a  million,  or  about  46  fry  for  a  cent.  In  1885,  which  showed  a 
great  improvement  over  previous  years,  the  rate  was  about  30  fry  for  a 
cent.  The  total  number  of  eggs  collected  and  fry  planted  have  also 
greatly  increased  over  the  results  of  previous  years,  as  from  the  begin- 
ning up  to  and  including  1882  the  total  number  of  young  shad  obtained 
was  only  about  200,000,000,  while  in  1885  less  than  35,000,000  fry  were 
sent  out  from  the  stations.  f 

Shad  fry  for  distribution  in  1886  were  derived  from  the  following 
sources : 

From  Battery  Station,  Suaqnehanna  River 43, 776, 000 

From  Central  Station,  Potomac  River 28,151,000 

From  BtcskmeT  Fish  Hawk 21,018,000 

From  steamer  Halcyon 310,000 

T.tal 93,255,000 

The  following  statement  shows  the  general  planting  summarized  by 
the  streams  or  drainage  basins  in  which  the  fish  were  deposited : 

To  tributaries  of  Narragansett  Bay '. 2,534,000 

To  tribataries  of  Long  Island  So  und 749, 000 

To  Hudson  River 2.312,000 

To  Delaware  River 21,618,000 

To  tributaries  of  Chesapeake  Baj^ 52,835,000 

To  tributaries  of  Albemarle  Sound - 1,990,000 

To  tributaries  of  the  Atlantic  south  of  Albemarle  Sound 4, 18:5,000 

To  Mississippi  River  and  minor  tributaries  of  the  Gulf  of  Mexico 4,758,000 

To  Colorado  River,  tributary  of  the  Gulf  of  California 850,000 

To  Columbia  River  basin 850,000 

Total 92,679,000 

* 

The  Fort  Washington  Station. — The  first  ripe  shad  was  taken  April 
16.  From  that  time  until  near  the  end  of  May  the  run  of  fish  was 
abundant  and  reasonably  steady.  The  maximum  number  of  eggs  taken 
in  one  day  was  3,503,000,  on  April  22 ;  the  period  of  greatest  activity, 
was  from  April  20  to  27,  inclusive,  when  10,017,000  were  procured, 
being  nearly  one-half  of  the  entire  number  obtained  during  the  season. 
In  all,  36,302,000  eggs  were  collected.  The  number  hatched  and  planted 
from  the  station  in  waters  near  by,  was  3,154,000.  The  number  for- 
warded to  the  Central  Station  was  33,208,000. 

The  Central  Station. — The  number  of  eggs  received  alive  from  Fort 
Washington  was  28,283,000.  Of  these,  1,580,000  were  transferred 
to  other  stations,  and  the  number  of  fry  sent  out  to  be  planted  was 
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24,997,000.  The  cost  of  collect!  Dg,  developiug,  aud  transporting  the  eggs 
at  this  and  the  Fort  Washington  stations  was  $3,796.45,  which  is  at 
the  rate  of  $127.66  per  million,  or  78  shad  for  one  cent.  There  has  been 
a  marked  gradual  increase  in  efficiency  of  the  force  in  transporting  and 
hatching  eggs,  the  percentage  of  loss  diminishing  year  by  year  from 
18S3,  when  it  was  29  per  cent,  to  1884,  when  it  was  26  per  cent,  to 
18S5,  when  it  was  10  per  cent,  while  in  1886  it  was  only  7  per  cent 

The  Battery  Station, — The  work  of  the  shad  season  began  April  18 
and  ended  Jane  10.  The  first  ran  of  fish  continued  for  a  week.  All 
the  runs  of  the  season  were  very  large.  The  number  of  eggs  collected 
was  00,766,000.  The  supply  of  hatching  apparatus  was  inadequate  to 
meet  the  requirements.  The  number  of  fry  hatched  was  45,231,000,  the 
peruentage  of  hatching  being  74.4;  43,776,000  fry  were  shipped  away 
and  de[K)sited  maioly  in  the  Susquehanna  River  and  other  tributaries 
of  the  northern  part  of  Chesapeake  Bay ;  1,000,000  fry  were  sent  to 
Oregon,  besides  585,000  eggs,  resulting  in  a  deposit  of  850,000  fry  in 
the  Columbia  River. 

Work  of  the  Fish  Hawk. — From  April  26  to  May  1  the  Fish  Hawk 
visited  the  fishing  shores  and  gillers  in  the  northern  end  of  Chesapeake 
Bay,  and  obtiined  2,192,500  eggs  for  the  Battery  Station.  During  most 
of  May  the  vessel  was  engiiged  on  the  Delaware  in  transporting  spawn- 
takers,  and  in  collecting,  transferring,  and  depositing  eggs.  34,454,500 
eggs  were  obtained,  from  which  23,196,000  fry  were  hatched  on  board 
and  21,018,000  deposited  in  the  Delaware  River. 

Work  of  the  Halcyon. — From  April  27  to  May  23  the  steamer  Halcyon 
was  occupied  in  Chesapeake  Bay  and  in  the  Delaware  River  in  gather- 
ing, transferring,  and  hatching  eggs,  and  depositing  the  young  shad. 
4,561,000  eggs  were  taken;  most  of  them  were  transferred  to  Battery 
Station  or  to  the  Fish  Hawk,  while  some  were  hatched  on  board  and 
deposited.  3,000,000  fry  were  received  from  Battery  Station  and  de- 
posited in  the  tributaries  of  the  Upper  Chesapeake. 

The  Cold  Spring  Harbor  Station. — Late  in  April  1,796,000  shad  eggs 
were  received  from  the  Central  Station  at  Washington.  Only  100,000 
fry  were  obtained  frqm  these,  and  deposited  in  the  Hudson  River,  near 
Albany. 

Experifnents  in  planting  shad. — Attempts  have  been  continued  to  ac- 
climate shad  iu  the  Colorado  River  of  the  West,  and  thus  to  establish 
fisheries  on  the  Colorado,  Gila,  and  other  tributaries  of  the  Gulf  of  Cali- 
fornia. This  experiment  was  begun  in  1884  by  the  deposit  of  983,000 
fish,  followed  by  998,000  eggs  in  1885  and  850,000  eggs  in  1886,  making 
a  total  of  2,831,000,  all  of  which  were  planted  at  the  Needles.  If  suc- 
cessful, the  fry  deposited  in  1884  should  return  as  mature  fish  in  1888. 

The  efifort  to  transfer  shad  to  the  Columbia  River  basin  was  repeated 
also.  1,000,000  fry,  200,000  eggs  on  trays,  and  385^000  eggs  in  hatching 
jars  were  sent  out  from  Havre  de  Grace  on  May  9,  1886.  The  eggs  in 
jars  gave  the  best  results,  and  this  may  indicate  the  proper  method  of 
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shipping  them  across  the  Atlantic.    850,000  fry  were  deposited  in  the 
river  basin. 

Plantings  have  been  made  daring  the  present  season  in  streams  of 
nil  the  Atlantic  coast  States  from  Massachusetts  to  Florida.  Partica* 
lar  localities  selected  for  planting  are  chosen  with  a  view  to  the  general 
distribution  of  shad  in  all  waters  of  the  Atlantic  coast. 

V,  The  Carp  (Cyprinua  carpio). 

The  total  distribution  for  the  season  aggregated  133,769,  of  which 
38,634  were  delivered  to  State  commissioners  and  95,135  to  individual 
api)licants.  589  applications  had  to  be  carried  over  until  another  year, 
and  the  number  of  fish  given  to  each  applicant  was  reduced  from  12  to 
15,  instead  of  20  as  in  preceding  years. 

The  Washington  Station. — The  yield  of  the  ponds  was  small,  possibly, 
in  part,  on  account  of  the  low  temperature  of  the  entire  season.  In- 
ability to  drain  them  in  the  spring,  because  of  the  filling  in  of  the  Po- 
tomac fiats,  had  an  injurious  effect  on  the  carp,  as  it  was  impossible  to 
kill  the  eels,  sunfish,  perch,  and  other  predaceous  fish  that  prey  upon 
them. 

The   Wythenille  Station. — During  the  fiscal  year  1886-'87,  452  scale 

'  qarp  and  3,017  leather  carp  were  received  from  the  Central  Station. 

450  scale  carp  were  planted  in  south  fork  of  Reed  Creek,  in  Wythe 

County,  Va.,  and  1,925  leather  carp  were  distributed  to  91  applicants 

in  southwestern  Virginia  and  eastern  Tennessee. 

w.  The  Gold-fish  {Caraasius  auraiua). 

The  Washingtofi  Station. — During  the  season  2,755  gold-fish  were  sent 
out,  in  lots  of  4  to  10  each,  to  applicants  in  22  States  and  2  Territories. 
260  of  the  Japanese  fan-tail  variety  were  issued  in  small  lots  in  De- 
cember, 1886. 

The  Wytheville  Station^^Dnring  the  fiscal  year  1886-'87,  50  gold-fish 
were  distributed  to  9  applicants  in  Virginia,  Korth  Carolina,  Missis- 
sippi, and  Texas 

X.  The  Tench  {Tinea  tinea).  • 

Less  than  1,000  tench  were  reared  at  the  Washington  Station,  their 
number  being  reduced  by  the  ravages  of  eels.  At  the  Wytheville  Sta- 
tion 2  breeders  and  450  yearlings  were  received  from  the  Ceutr.il  Sta- 
tion, and  the  yearlings  were  planted  in  the  south  fork  of  Reed  Creek, 
in  Wythe  County,  Va. 

y.  The  Lobster  ( Homarus  americanub ). 

Tlie  Wood's  Boll  Station. — During  the  season  the  experiments  were 
continued  in  the  artificial  propagation  of  the  lobster.  Eggs  were  ob- 
tained and  placed  in  hatching  jars,  the  number  in  the  apparatus  some- 
times reaching  nearly  1,000,000,  and  the  young  were  deposited  in  Vine- 
yard Sound  and  adjacent  waters.    In  April  and  May  Capt.  H.  C.  Ches- 
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ter  made  some  experiments  with  a  view  to  keeping  lobsters  alive  with 
the  use  of  a  very  small  qaantity  of  sea  water.  These  experiments 
seemed  to  demonstrate  the  feasibility  of  transporting  the  species  across 
the  continent.  On  May  29,  5,000  lobsters,  2  or  3  weeks  old,  were  sent 
to  the  Cold  Spring  Harbor  Station.  These  were  planted  off  Bocky 
Point,  in  Cold  Spring  Harbor,  June  5. 

t.  The  Oyster  {Oatrea  virginica). 

At  the  Saint  Jerome  Station  experiments  were  continued  in  the  arti- 
ficial propagation  of  the  oyster,  according  to  the  system  devised  by 
Prof.  John  A.  Ryder,  and  by  other  methods.  The  work  lasted  from 
April  to  November  20,  and  was  in  charge  of  Mr.  W.  de  C.  Ravenel.  On 
Jane  23  ripe  oysters  were  found  in  sufficient  numbers  to  begin  spawn- 
ing regularly.  Collectors  were  put  out  and  afterwards  placed  in  ponds. 
Spat  first  appeared  July  29.  Sand  and  slime  were  deposited  so  rapidly 
and  extensively  as  to  interfere  with  the  success  of  the  undertaking. 

6.— THE  STATIONS  OF  THE  FISH  COMMISSION. 

A.— BIarinb  Stations. 

OloucesteTj  Mass. — This  station  was  occupied  mainly  in  the  interests 
of  the  Gloucester  fisheries  and  for  the  purpose  of  obtaining  continuous  * 
and  aacnrate  returns  of  their  statistics.    It  was  in  charge  of  Mr.  W.  A. 
Wilcox,  a  special  agent  of  the  Commission,  assisted  by  Capt.  S.  J. 
Martin. 

Wood's  HoUy  Mass. — Operations  were  carried  on  during  the  entire 
year  at  this  important  station,  which  is  located  on  Vineyard  Sound,  at 
the  southwestern  extremity  of  Cape  Cod  and  opposite  the  northern  end 
of  the  Elizabeth  Islands.  It  is  now  thoroughly  equipped  both  for  the 
propagation  of  marine  fishes  and  for  the  purposes  of  scientific  inquiry. 
The  hatching  of  codfish,  begun  in  November,  1885,  was  continued 
through  the  winter  and  into  the  spring  of  1886,  and  was  again  taken 
up  in  November  of  the  same  year.  The  propagation  of  lobsters  was 
carried  on  from  May  until  July,  and  experiments  with  reference  to  the 
planting  and  breeding  of  oysters  were  conducted  during  the  spring 
and  summer.  From  early  in  July  until  the  middle  of  October  the  sta- 
tion was  occupied  in  the  iutepest  of  the  sea-coast  investigations  respect- 
ing food-fishes  and  the  fishing  grounds,  under  the  immediate  direction 
of  the  Commissioner,  and  during  this  period  it  was  also  the  headquar- 
ters for  the  steamer  Albatross. 

Capt.  H.  C.  Chester,  who  had  served  as  superintendent  of  the  station 
since  its  foundation,  was  obliged  to  relinquish  his  position  in  June,  on 
account  of  ill  health,  and  was  succeeded  by  Prof.  John  A.  Ryder,  as 
acting  superintendent,  until  October  1,  when  the  station  was  placed  in 
charge  of  Mr.  Charles  G.  Atkins. 

A  frame  store-honse  and  a  short  section  of  wharf  in  front  of  the  coal 
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sbed  were  finished  daring  the  sammer,  completing  the  principal  struct- 
ures required  at  this  locality  for  the  purposes  of  the  Fish  Commission. 
The  final  work  upon  the  stone  pier  was  also  completed  during  this  year 
by  the  Engineer  Corps  of  the  Army,  and  an  appropriation  of  $14,0(K) 
was  made  by  Congress  to  enable  the  Revenue  Marine  Bureau  to  con- 
struct a  coal  shed  and  wharf  adjacent  to  the  buildings  of  the  Commis- 
sion.   This  work,  however,  was  not  begun  until  the  following  j'ear. 

The  system  for  supplying  salt  water  to  the  laboratory  building  was 
entirely  reorganized  by  the  substitution  of  wooden  and  hard  rubber 
pipes  for  the  iron  ones  previously  in  use,  thus  obviating  the  inconven- 
iences resulting  from  the  accumulation  of  iron  rust  in  the  water.  lu 
the  present  arrangement  wooden  mains,  having  a  6-inch  bore,  lead  from 
the  harbor  to  the  water  tower,  and  thence  to  the  lower  story  of  the 
laboratory,  the  distributing  pipes  from  this  point  being  entirely  of  hard 
rubber  with  brass  fittings.  A  standard  Gardner  clock,  connected  by 
telegraph  wire  with  the  Naval  Observatory  at  Washington,  was  placed 
in  the  headquarters  building  for  the  convenience  of  Government  vessels 
touching  at  the  station,  and  a  time  ball,  working  in  the  same  circuity 
was  arranged  on  top  of  the  water  tower  where  it  could  be  seen  by  the 
many  vessels  passing  through  Vineyard  Sound.  Wood's  Holl  having 
^been  selected  as  one  of  the  principal  stations  of  the  Signal  Service,  and 
the  shore  terminus  of  the  Government  cable  connecting  the  main-land 
with  the  Elizabeth  Islands,  Martha's  Vineyard,  and  Nantucket,  the 
necessary  accommodations  were  furnished  that  Bureau  by  the  Commis- 
sion. An  office  room  in  the  laboratory  building  was  assigned  to  their 
use,  the  exposed  instruments  were  placed  upon  the  roof  of  the  store- 
bouse,  and  permission  was  given  to  use  the  flag  staff  for  displaying  the 
usual  weather  signals. 

Saint  Jerome^  Md. — This  station  is  located  on  the  west  shore  of  Chesa- 
peake Bay,  about  6  miles  above  the  mouth  of  the  Potomac  Eiver.  The 
experiments  in  oyster  culture,  described  in  former  reports,  were  con- 
tinued hero  during  a  large  part  of  the  year,  under  the  direction  of  Mr. 
W.  de  C.  Eavenel,  and  upon  a  much  larger  scale  than  in  previous  yejirs. 
Careful  observations  relative  to  the  temperature  and  density  of  the 
water  were  made  in  connection  with  the  work. 

B. — Stations  for  Propagation  of  the  SALMONiDiE. 

Maine, — The  two  stations  located  in  this  State,  one  at  Bucksport,  the 
other  at  Grand  Lake  Stream,  are  operated  conjointly  by  the  United 
States,  the  State  of  Maine,  and  one  or  two  other  of  the  New  England 
States.  They  are  both  in  charge  of  Mr.  Charles  G.  Atkins  as  sui)erin- 
tendent.  At  the  Grand  Lake  Stream  Station,  under  the  direction  of 
Assistant  Superintendent  W.  O.  Buck,  855,500  schoodic  or  land-locked 
salmon  eggs  were  obtained  in  good  condition.  Of  this  number  377,500 
were  allotted  to  the  United  States,  and  were  distributed  in  March, 
1887,  while  214,000,  reserved  by  the  State  of  Maine,  were  hatched  and 
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planted  iu  Grand  Lake  Stream.  Of  sea  salmon  or  Penobscot  salmon 
eggs  a  net  stock  of  1,099,000,  resalting  from  the  winter's  work,  were 
available  for  division  among  the  contributors  to  the  faud.  Of  the  as- 
signment made  to  the  United  States,  779,000,  nearly  all  were  distributed 
in  February,  1887,  25,000,  however,  being  retained  at  the  station  for 
hatching,  in  order  to  make  experiments  in  the  rearing  and  feeding  of 
the  young  during  the  following  spring  and  summer. 

New  York. — At  the  fish -cultural  station  located  at  Gold  Spring  Har- 
bor, Long  Island,  and  owned  and  operated  by  the  State  of  New  York, 
certain  privileges  have  been  granted  to  the  United  States  Gommission 
gratuitously  from  ^ear  to  year.  Durifig  18SG  considerable  work  was 
done  under  this  agreement  by  Mr.  Fred  Mather,  superintendent,  in 
batching  the  eggs  and  distributing  the  fry  of  the  following  species  to 
the  rivers  and  lakes  of  New  York,  namely:  Lake  whitefish,  lake  trout, 
brown  trout,  shad,  and  Penobscot  and  land-locked  salmon.  Experi- 
ments were  also  made  in  the  hatching  of  smelt  and  tom-cod. 

Virginia, — The  Wytheville  Station,  located  on  the  summit  of  the  Al- 
leghany Mountains  in  southwestern  Virginia,  is  leased  from  that  Slate, 
and  has  been  in  charge  of  Gol.  Marshall  McDonald,  with  Mr.  George 
A.  Seagle  as  superintendent.  Many  improvements  and  additions  made 
to  the  station  in  1885  rendered  it  practically  complete  in  all  its  appoint- 
ments for  the  season  of  1886,  and  more  extensive  operations  were  car- 
ried on  this  year  than  hitherto.  The  following  species  were  under  cul- 
tivation :  The  rainbow,  brook,  and  brown  trout,  land-locked  salmon, 
red  eye,  black  bass,  carp,  and  tench. 

Michigan. — The  stations  at  Northville  and  Alpena,  Mich.,  are  oper- 
ated mainly  in  the  interests  of  the  whitefish  fisheries  of  the  Great 
Lakes,  but  at  the  former  station  lake,  brook,  rainbow,  and  brown  trout, 
and  naibling  were  also  propagated  during  1886.  Both  stations  are  in 
charge  of  Mr.  Frank  N.  Clark.  Northville  Station  is  the  headquarters 
for  the  whitefish  work  and  is  kept  open  during  the  entire  year,  but  the 
Alpena  Station  is  closed  dnriug  the  snmmer.  During  the  season  of 
1886, 129,400,000  eggs  of  the  whitefish  were  obtained  from  the  fisheries 
of  Lakes  Erie,  Huron,  and  Michigan.  Of  this  number  56,800,000  were 
placed  in  the  hatchery  at  Alpena,  and  72,000,000  were  sent  directly  to 
Northville;  but  subsequently  21,000,000  were  transferred  from  Alpena 
to  Northville,  The  coUection.of  eggs  continued  from  November  4  to 
December  2.  Of  the  total  number,  32,600,000  eggs  were  distributed 
mainly  to  State  hatcheries,  and  62,070,000  were  hatched  and  the  fry 
planted  in  Lakes  Huron,  Michigan,  Erie,  and  Ontario,  and  two  smaller 
lakes  in  the  State  of  Michigan. 

California, — The  salmon  station  at  Baird,  Gal.,  on  the  McGloud  Eiver, 
was  not  operated  during  1886,  but  the  collection  of  eggs  of  the  rain- 
bow or  Galifornia  trout  was  continued  as  usual  at  the  McCloud  River 
Station,  the  season  lasting  from  December,  1885,  until  May,  1886.  The 
toul  number  of  eggs  taken  was  221,425,  this  having  been  a  smaller 
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yield  than  usaal,  due  to  the  lo^s  of  many  breeding  trout  by  disease 
and  from  the  effects  of  a  severe  storm.  The  following  season,  begin- 
ning December,  1886,  and  ending  May,  1887,  268,400  eggs  were  secared. 
Mr.  Livingston  Stone  has  continued  in  charge  of  the  California  work, 
with  Mr.  Loren  W.  Green  as  superintendent  of  the  McCioud  River 
Station. 

C. — Stations  for  Propagation  of  Shad. 

Battery  Islands — This  station,  located,  on  Battery  Island,  near  the 
mouth  of  the  Susquehanna  River,  a  few  miles  south  of  Havre  de  Grace, 
Md.,  was  in  charge  of  Mr.  T.  B.  Ferguson,  with  Mr.  L.  R.  Grabill  as 
superintendent  during  the  shad  season,  which  continued  from  April  19 
to  June  10.  The  total  number  of  shad  eggs  brought  into  this  station 
was  60,766,000,  of  which  2,099,000  were  received  from  the  steamer  Fish 
Haickj  and  2,433,000  from  the  steamer  Halcyon^  the  remainder  having 
been  obtained  by  a  temporary  force  employed  for  the  purpose.  Aboat 
44,000,000  eggs  were  hatched  and  the  fry  distributed.  Experiments  in 
the  hatching  of  rockfish  or  striped  bass  met  with  partial  success.  Some 
improvements  were  made  to  the  station  during  the  year. 

Washington. — The  shad  egg^  obtained  on  the  Potomac  River  were 
transferred  to  the  Central  Station  in  Washington,  where  they  were 
hatched  and  the  fry  distributed.  The  total  number  of  eggs  thus  re- 
ceived was  28,283,000,  of  which  24,997,000  were  hatched  and  1,586,000 
transferred  to  other  stations.  The  propagation  of  other  species  of  fish 
was  also  carried  on  at  this  station,  which  is  the  headquarters  for  the 
cars  and  for  the  general  distribution  of  young  fish.  It  is  in  charge  of 
Col.  Marshall  McDonald. 

Fort  Wa^hingtoHy  Md, — This  station,  situated  on  the  Government  res- 
ervation at  Fort  Washington,  on  the  Potomac  River,  was  occupied  dur- 
ing the  shad  season  as  a  receiving  station  for  the  eggs  collected  from 
the  fishing  shores  and  from  the  gillers  along  the  river.  A  seine  is  also 
operated  at  this  point  by  the  Fish  Commission.  The  eggs  are  retained 
at  Fort  Washington  until  they  are  sufficiently  hardened  to  permit  of 
their  being  safely  transported,  when  they  are  transferred  to  Central 
Station,  Washington.  Over  36,000,000  eggs  were  received  here  during 
the  season  of  1886,  of  which  one- third  were  taken  from  the  fish  caught 
in  the  Fish  Commission  seine.  About  3,000,000  of  the  eggs  were 
hatched  at  the  station  and  the  fry  planted  in  the  vicinity.  Operations 
were  in  charge  of  Col.  Marshall  McDonald. 

Delaware  River. — Operations  were  carried  on  in  the  Delaware  River, 
with  headquarters  at  Gloucester  City,  N.  J.,  by  the  steamer  Fish  Hawk. 
assisted  part  of  the  time  by  the  steamer  Halcyon,  from  May  5  to  June  3, 
The  total  number  of  shad  eggs  taken  was  34,454,500,  of  which  23,196,000 
were  hatched  on  board  the  Fiah  Hawk,  a  part  of  the  remainder  having 
been  transferred  to  Battery  Island  Station. 
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D.— Stations  for  Pkopagation  of  Carp. 

Washington.  D.  C. — Many  improvemeuts  were  made  in  the  carp  ponds 
on  the  Monument  Lot,  in  Wasbirgton,  and  a  new  and  more  commodious 
office  building  was  constructed.  Congress  directed  the  filling  in  of 
Babcock  Lake  as  an  additional  precaution  looking  toward  the  safety  of 
the  Washington  Monument;  but  as  this  work  was  ordered  not  to  begin 
before  December,  it  did  not  interfere  with  the  year's  operations.  This 
lake  was  drained  and  the  fish  removed  for  the  last  time  on  November 
11.  The  Monument  Lot  ponds  are  chiefly  used  for  the  propagation  of 
the  several  varieties  of  the  German  carp,  but  tench,  golden-ide,  and 
goldfish  are  also  produced  in  limited  numbers.  They  are  in  charge  of 
Dr.  Rudolph  Hessel. 

Two  or  three  ponds  on  the  Arsenal  grounds  in  Washington  are  still 
used  for  the  rearing  of  scale  carp.  They  are  cared  for  by  an  employ^ 
of  the  Arsenal. 

E.— New  Hatching  Stations  Proposed. 

Duluthj  Minn. — The  following  petition  from  the  fishermen  of  Duluth 
was  forwarded,  under  date  of  April  18, 1886,  to  the  Hon.  Knute  Nelson, 
member  of  Congress  from  Minnesota: 

Tbo  fisliermeu  of  Lake  Superior,  whose  market  and  shipping  point  is  at  Duluth, 
Minn.y  feel  the  need  of  some  relief  being  obtained  for  them  from  the  U.  S.  Fish  Com- 
mission, and  a  careful  consideration  of  the  facts  as  presented  to  Prof.  Spencer  F. 
Baird,  Commissioner,  and  do  hereby  petition  yon  to  use  your  influence  in  securing  for 
them  the  favors  herein  set  forth. 

They  have  formed  themselves  into  an  association  to  promote  their  mutual  iuterests; 
their  aims  and  objects  being  a  better  nnderstanding  of  the  fishing  laws  of  States;  a 
uniform  action  amongst  the  fishermen  concerning  the  regnlation  of  the  sizes  of  meshes 
of  all  nets,  and  the  enforcement  of  the  laws  concerning  them. 

To  secure  the  artificial  propagation  of  the  eggs  of  both  whitefish  and  lake  trout  by 
a  fish  hatchery. 

To  this  end  we  have  pledged  ourselves  to  aid,  by  manual  labor  and  by  the  use  of 
our  fishing  plants  and  men,  to  procure  eggs  in  the  season  for  such  a  fish  hatchery. 

Realizing  that  the  capital  invested  in  the  fishing  industry  is  udt  proving  remuner- 
ative under  existing  circumstances,  and  realizing  from  our  past  experience  that  the 
continual  diminished  catches  both  of  whitefish  and  lake  trout  are  decreasing  one- 
thinl  of  the  previous  year's  catch  year  by  year,  we  therefore  feel  the  necessity  of 
providing  for  larger  deposiU  of  fry  of  these  fishes,  and  assure  you  that  a  better  senti- 
ment is  prevailing  to-day  amongst  fishermen  concerning  the  production  of  such  fry. 

While  gratefully  acknowledging  the  good  work  done  by  the  Minnesota  fish  com- 
mission for  us  as  fishermen,  and  the  kindly  interest  evinced  by  Prof.  Spencer  F.  Baird 
in  the  welfare  of  the  fishermen  of  Lake  Superior,  yet  we  pray  you  to  introduce  a  bill 
asking  for  an  appropriation  to  establish  a  fish  hatchery,  under  the  instruction  and 
charge  of  the  U.  S.  Fish  Commission,  and  have  assured  Professor  Baird  that  we  will, 
by  such  manual  labor  as  may  seem  fitting  to  the  U.  S.  Fish  Commission  or  the  assist- 
ants, place  our  apparatus  and  fishing  plants  to  aid  them  in  collecting  and  procuring 
eggs  for  this  hatchery ;  and  your  petitioners  will  ever  pray,  etc. 

This  petition  was  aceompanied  by  a  letter  from  Mr.  0.  H.  Evans,  of 
Duluth,  in  which  it  was  stated  that  if  the  Government  would  build  a 
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fish  hatchery  in  that  city,  at  a  cost  of  $10,000,  and  maintain  it,  the 
people  would  donate  a  suitable  site  with  an  ample  supply  of  good  water. 
The  fishermen  of  the  region,  who  employ  several  steamers  to  collect  the 
fish  for  marketing  at  Duluth,  also  offered  to  save  the  spawn  and  deliver 
it  at  the  hatchery. 

In  response  to  inquiries  by  Mr.  Nelson,  the  Commissioner  replied  that 
the  whitefish  interest  of  Duluth  had  not  been  wholly  neglected,  as  many 
millions  of  the  fry  of  that  species  had  been  planted  in  Lake  Superior 
from  the  Michigan  stations  at  Northville  and  Alpena;  but  that  if  it 
was  deemed  desirable  to  increase  the  work,  and  Congress  should  provide 
the  means,  a  hatching  station  could  be  built  at  the  proposed  location. 
As  a  result  of  this  correspondence,  the  following  item  was  inserted  in 
the  sundry  civil  appropriation  bill  and  became  a  law  August  4,  ISSd: 

Fish  hatchery  at  Diilath,  Miun.:  For  the  ostablishnieut  of  a  fish  hatchery  on  Lake 
Superior  at  or  near  Dulath,  Minn., $10,000:  Provided,  That  the  city  of  Duluth  shaH 
furnish,  without  charge,  a  suitable  site  for  the  said  fish  hatchery. 

A  site  offered  by  the  Lake-Side  Land  Compjiny,  of  Duluth,  at  (he 
mouth  of  Lester  River,  on  the  northern  outskirts  of  the  city,  was  found, 
upon  examination,  to  afford  the  requisite  facilities  for  the  purpose,  and 
it  was  accordingly  accepted.  Jurisdiction  to  the  land  was  ceded  to  the 
United  States  by  an  act  of  the  legislature  of  Minnesota,  approved 
March  2,  1887. 

ClackamoH  River^  Oregon. — In  February  of  the  present  year  the  Com- 
missioner received  from  the  Hon.  J.  H.  Reagan,  chairman  of  the  Com- 
mittee on  Commerce,  House  of  Representatives,  a  ''Memorial  of  the 
Oregon  legislature,  relative  to  the  establishment  of  a  fish  hatchery  on 
the  Clackamas  River,  Oregon,^  with  a  request  that  it  be  given  consid- 
eration. The  Commissioner,  in  reply,  stated  that  the  "salmon  fisheries 
of  that  region  could  not  be  maintained  in  the  face  of  the  adverse  in- 
fluences exerted  by  civilization  without  resorting  to  artificial  propaga- 
tion on  a  scale  commensurate  with  the  importance  of  the  fisheries,  iior 
without  such  legislation  as  will  give  a  reasonable  measure  of  protection 
to  the  salmon  during  their  spawning.^  He  also  explained  that  a  recon- 
naissance of  the  Columbia  River  basin  had  been  made,  under  the  direc- 
tion of  the  U.  S.  Fish  Commissioner,  by  Mr.  Livingston  Stone,  who 
reported  favorably  as  to  a  location  on  the  Clackamas  River,  as  would 
be  seen  by  reference  to  his  account  published  in  the  Report  of  the  U. 
S.  Fish  Commission  for  1883. 

Tbe  following  amendment  to  the  sundry  civil  appropriation  bill  was 
introduced  in  the  United  States  Senate  December  21, 188C,  by  Senator 
Dolph,  but  was  not  incorporated  in  the  bill  as  passed : 

For  the  establishment  of  a  salmon  hatchery  on  the  Columbia  River,  its  tributaries 
or  other  brauches,  aud  for  the  current  expenses  of  the  same  for  one  year,  $20,000. 
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7.— THE  VESSELS  OP  THE  FISH  COMMISSION. 
A.—TiiE  Steamer  Albatross. 

The  steamer  AlbatrosSj  Lieut.  Commander  Z.  L.  Tanner,  U.  S.  Navy, 
commanding,  continued  in  active  service  during  the  greater  part  of  the 
year.  At  the  beginning  of  the  year  the  steamer  was  at  the  Washing- 
ton navy-yard,  making  preparations  for  a  cruise  to  the  region  of  the 
Bahama  Islands,  for  the  purpose  of  investigating  the  winter  range  and 
habits  of  certain  pelagic  fishes,  which,  during  the  warmer  months,  are 
of  great  economic  importance  to  the  American  fishermen;  and  of 
making  a  series  of  deep  sea  soundings  for  the  benefit  of  the  Navy  De- 
partment. She  was  detained  in  the  Potomac  Eiver  by  ice  until  Febru- 
ary 17,  but  left  Norfolk  on  the  20th  of  that  month  and  proceeded  to 
sea.  The  cruise  lasted  until  May  10,  when  the  steamer  returned  to 
Washington.  March  30,  while  coaling  at  Key  West,  the  officers  and 
crew  rendered  effective  service  in  fighting  a  disastrous  fire  which 
destroyed  a  large  part  of  the  town.  From  July  15  to  October  28  the 
AUmtroM  was  surveying  on  the  northern  fishing  grounds,  from  the  lat- 
itude of  Virginia  to  the  Grand  Bank  of  Newfoundland  and  the  Flemish 
Cap,  with  headquarters  at  Wdod's  HoU,  Mass. 

In  preparation  for  the  proposed  trip  to  the  Pacific  coast  extensive 
repairs  to  the  steamer  were  necessary,  and  it  was  decided  that  new 
boilers  would  be  required  to  insure  her  safety  for  so  long  a  cruise.  The 
expenditures  for  this  purpose  were  provided  for  by  the  following  act  of 
Congress,  contained  in  the  sundry  civil  appropriation  bill,  approved 
August  4,  188C : 

steamer  Alhatro89\  For  the  constrnction  and  iDtroducticm  of  new  boilers  for  the 
steamer  AlhatroMy  and  other  necessary  general  repairs,  $20,000 ;  for  expenses  of 
voyage  from  Now  Ytirk  to  San  Francisco,  including  cost  of  coal  and  other  necessary 
snpphes,  |7,r>00;  in  all,  $27,500. 

• 

The  plans  for  the  new  boilers  were  prepared  by  Passed  Assistant 
Engineer  George  W.  Baird,  U.  S.  Kavy,  of  the  steamer  AlbatrosSy  and 
receiveil  the  approval  of  Mr.  C.  W.  Copeland,  the  designer  of  the  vessel, 
and  of  Chief  Engineer  B.  F.  Isherwood,  U.  S.  Navy,  to  whom  they  had 
been  submitted  for  criticism.  Proposals  for  constructing  the  boilers 
were  received  and  opened  December  21,  as  follows: 


Name. 


Address. 


Slater  ibReid 

AUantic  Workfi 

John  H.  Dialujnie 

DcHiaJd  Mc  Neil  and  John  McNeU  .  .* 

C  H.  D«  Laniater  &  Co 

H.  A.  Ramsay  and  H.  A.  Ranisaj.  jr 

Colambian  Iron  Works  and  Dry  Dock  Company 
Oltrer  Boeder.  C.  M.  Reedcr,  and  L.  B.  Boeder 
Pnaey  ^  Jones  Company 


167  Charles  street,  New 
York.  N.  Y. 

East  Boston,  Mass 

(.'amden,  N.  J 

IJrooklyn,  N.  Y 

New  York,  N.  Y 

Baltimore,  M6. 

do 

Wilmington,  Del 


Time  required.   I  Amoant. 


130  days  ........ 

120  days 

lieasonablo  time 

3moutlis 

4  months 

0  months 

120  days 

i;{5  days 

112  days 


$14. 300. 00 

19,800.00 
27,  000.  00 
16.  825.  00 
17, 600. 00 
16,  53H.  28 
13, 439. 00 
21, 985. 00 
19.500.00 
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The  bid  of  the  Columbiaii  Iron  Works  and  Dry  Dock  Compauy,  of 
Baltimore,  being  the  lowest,  was  accepted,  and  the  construction  of  the 
boilers  was  immediately  begun, 

B.— Steamer  Fish  Hawk. 

The  steamer  Fish  HawJc  was  at  Wood's  Holl  from  January  1  to  Feb- 
ruary 21,  when  she  proceeded  to  the  eastern  part  of  the  Gulf  of  Maine, 
for  the  purpose  of  collecting  cod  eggs  for  the  Wood's  Holl  Station,  gen- 
erally making  Portsmouth  her  headquarters.  She  remained  in  this  re- 
gion until  April  12,  when  she  returned  to  Wood's  Holl,  having  obtained 
several  million  eggs,  which  were  shipped  directly  as  they  were  taken. 
While  at  Portsmouth  the  last  part  of  February  the  Fish  Hawk  encoun- 
tered a  severe  gale,  and  slight  damage  was  done  to  the  steamer  by  two 
schooners  fouling  while  at  anchor.  The  steam-launch  was  also  sunk 
and  not  recovered  until  the  following  September. 

From  April  2G  to  June  3  the  Fish  Hawk  was  engaged  in  shad  propa- 
gation in  the  Delaware  and  Susquehanna  Rivers,  being  stationed  most 
of  the  time  in  the  vicinity  of  Gloucester  City,  ^.  J.  The  total  number 
of  shad  eggs  obtained  was  34,454,500,  of  which  21,018,000  were  hatched 
on  board.  From  early  in  July  until  August  28  she  was  engaged  most 
of  the  time  in  freighting  for  the  Saint  Jerome  and  Battery  Island  Sta- 
tions, and  left  the  last  of  August  for  Wood's  Holl,  visiting  on  the  way 
the  light-ships  at  Winter  Quarter  Shoal,  Five  Fathom  Bank,*  and 
Sandy  Hook,  for  the  purpose  of  instructing  the  keepers  in  the  meth 
ods  of  making  temperature  observations.  Eeturning  from  Wood's  Holl 
the  latter  part  of  October,  an  unsuccessful  search  was  made  in  the 
vicinity  of  Sandy  Hook  for  the  English  sole,  which  had  been  planted 
there  some  years  before.  The  balance  of  the  year  the  steamer  remained 
in  Chesapeake  Bay,  serving  as  a  freight  boat,  the  crew  also  assisting  at 
times  in  the  work  at  the  stations.  In  July  the  command  of  the  Fish 
Hatch  was  transferred  from  Ensign  W.  J.  Maxwell,  U.  S.  Navy,  to 
Mate  James  A.  Smith,  who  had  previously  commanded  the  Halcyon. 

C— Steamer  Halcyon. 

This  steamer,  previously  called  the  Lookout^  was  at  Battery  Station 
at  the  beginning  of  the  year,  where  she  remained  until  March  28,  un. 
dergoing  repairs.  Subsequently  she  made  an  investigation  of  the 
pound  and  gill-net  fisheries  in  some  of  the  tributaries  of  the  Lower 
Chesapeake,  and  from  April  27  to  May  23  was  employed  in  connection 
with  the  work  of  shad  propagation  in  the  Susquehanna  and  Delaware 
Kivers.  From  the  close  of  the  shad  season  until  the  last  of  July,  and 
again  from  the  first  of  November  until  the  end  of  the  year,  the  Halcyon 
was  mainly  in  Chesapeake  Bay,  acting  as  a  dispatch  boat  or  freight 
boat  in  connection  with  the  stations,  or  investigating  the  fisheries. 
From  August  9  to  October  25  she  was  at  Wood's  Holl,  Mass.    Mate 
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James  A.  Smith,  U.  S.  Navy,  who  commanded  the  Halcyon  dariug  the 
first  half  of  the  year,  was  transferred  to  the  steamer  Fish  Hawk  in 
July,  and  was  sacceeded  on  the  Halcyon  by  Mr.  William  Hamlen. 

D.— Schooner  Grampus. 

The  fishing-schooner  Orampus^  which  was  nnder  constrnction  at 
Noank,  Conn.,  at  the  beginning  of  the  year,  was  completed  Jane  5,  and 
left  for  Wood's  Hoil  the  same  day.  She  is  the  first  of  a  new  type  of 
vessel,  designed  especially  for  the  offshore  fisheries  by  Capt.  J.  W.  Col- 
lins, who  snperintended  her  constrnction  and  subseqaent  operations. 
A  description  of  her  principal  featnres  and  of  her  merits  is  given  else- 
where in  this  report.  The  signal  letters  G.  V.  Q.  F.  were  assigned 
to  her  by  the  Bureau  of  Navigation  of  the  Treasury  Department. 

The  Orampus  made  her  first  cruise  August  12  to  the  offshore  fishing- 
grounds  south  of  Martha's  Vineyard,  where  a  week  was  spent  in  a  fruit- 
less search  for  the  tilefish.  Certain  alterations  in  her  fittings,  shown  to 
be  necessary  by  this  trip,  delayed  the  vessel  in  port  until  the  last  of 
September,  when  she  began  a  cruise  to  the  vicinity  of  Le  Have  Bank, 
Boseway  Bank,  and  Seal  Island  Ground,  for  the  purpose  of  securing 
and  bringing  to  the  Wood's  Holl  Station,  in  her  well,  living  specimens 
of  halibut  and  other  food-fishes,  the  spawn  of  which  was  desired  for 
propagation.  Eeturning  to  Wood's  Holl  October  12,  a  short  trip  was 
made  to  the  mackerel  fleet  operating  at  the  western  end  of  Vineyard 
Sound,  and  during  most  of  the  remainder  of  the  year  she  was  engaged 
in  fishing  for  spawning  cod,  which  were  carried  to  the  Wood's  Holl 
Station,  and  in  investigating  the  fisheries  of  the  western  part  of  the 
Onlf  of  Maine,  Massachusetts  Bay,  and  the  Vineyard  Sound  region. 

Assignments  of  Naval  Officers. 

The  following  changes  in  the  assignments  of  naval  officers  to  the 
service  of  the  Fish  Commission  were  made  during  the  year: 

Lieut.  Seaton  Schroeder,  executive  officer  and  navigator  of  the  steamer 
AlbatrosSy  was  detached  January  2,  and  was  succeeded  by  Lieut.  H.  S. 
Waring. 

Ensign  W.  J.  Maxwell  assumed  command  of  the  steamer  Fish  Hawk 
January  10,  relieving  Lieut.  L.  W.  Piepmeyer,  but  July  24  he  was 
transferred  to  the  steamer  Albatross^  from  which  he  was  finally  de- 
tached August  28. 

Ensign  W.  S.  Benton  joined  the  Albatross  January  13,  and  Ensign 
W.  S.  Hogg  on  the  16th  of  the  same  month. 

Mate  James  A.  Smith  was  detached  from  the  steamer  Halcyon  and 
took  command  of  the  steamer  Fish  Hawk  July  31,  and  August  3  Mate 
Hagh  Kubl  joined  the  Fish  Hawk  as  executive  oflic.er.  Assistant  En- 
^neer  S.  H.  Leoo^r4  ^?>s  ^]etftched  from  the  Fish  Hawk  December  18. 
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8.— COURTESIES   AND   ASSISTANCE   RECEIVED    BY    THE  FISH  COMMIS- 
SION. 

A.— From  the  United  States  Government. 

Treasury  Department. — Secretary's  Office, — InplaDting  young  cod- 
fish at  Pensacola  it  was  very  desirable  to  have  the  ase  of  a  steamer.  The 
revenue  cutter  Forward^  by  direction  of  the  honorable  Assistant  Secre- 
tary, C.  S.  Fairchild,  transported  the  fish  and  messenger  in  charge  of  the 
shipment  to  the  point  selected  for  depositing  the  fish. 

Bureau  of  Statistics. — This  Bureau  has  issued  circulars  and  letters  of 
instruction  to  collectors  of  customs,  at  ports  where  fishing- vessels  are 
documented,  with  the  result  of  furnishing  the  Fish  Commission  much  sta. 
tistical  material. 

Light-House  Board.^The  assistance  of  this  Board  in  securing  ocean 
temperature  observations  at  thirty-five  of  the  principal  lighthouses  and 
light-ships  upon  the  Atlantic  coast  has  been  continued. 

Coast  and  Oeodetic  Survey, — The  Commissioner  has  received  a  large 
supply  of  maps  and  charts  published  by  this  Survey;  especial)^'  upon 
the  fitting  out  of  the  Orampus  in  May  a  complete  set  was  furnished  for 
her  use. 

Life  Saving  Service. — The  keepers  and  patrolmen  of  this  service,  by  di- 
rection of  Superintendent  J.  H.  Kimball,  continue  to  report  the  stranding 
of  marine  animals  upon  the  sea-coast.  Among  the  specimens  thus  ob- 
tained were  the  following: 

In  March  Mr.  D.  M.  Etheridge,  keeper  of  the  Currituck  Inlet  Station, 
forwarded  a  rare  shark,  Hexanclius  griseus,  the  first  of  this  species  seen 
on  the  United  States  coast. 

Mr.  E.  H.  Bunkers,  Fletcher's  Neck  Station,  Biddeford  Pool,  Me.,  sent 
a  specimen  of  Argentina  sHus,  a  fish  which  is  extremely  rare  on  our  coast, 
although  not  uncommon  in  Norway. 

On  July  5  Captain  Edwards,  of  the  Amagansett  Station,  forwarded  a 
torpedo,  or  cramp-fish,  to  be  mounted  for  exhibition. 

War  Department. — Permission  for  using  the  buildings  and  grounds 
at  Fort  Washington  for  the  purpose  of  hatching  shad  was  continued. 

Signal  Office- — During  the  occupancy  of  the  Wood's  Holl  Station  in 
July,  August,  and  September,  the  Signal  Office  furnished  weather  pre- 
dictions and  special  warnings  of  approaching  storms.  Copies  of  tem- 
perature reports  made  by  observers  at  certain  points  of  interest  were 
also  furnished  as  during  preceding  years. 

Engineer  Officc-^-Coh  Peter  C.  Ilains,  engineer  in  charge  of  Potomac 
River  fiats  improvements,  gave  authority  to  cut  sods  from  the  flats  for 
turfing  about  the  carp  ponds. 

Navy  Department. — The  officers  and  crews  of  the  Albatross^  Fish 
Haick,  and  Halcyon  have  been  furnished  by  the  Navy  Department,  and 
the  facilities  of  various  navy-yards,  particularly  those  at  Waahingtou 
and  Norfolk,  have  been  extended  to  the  Gomo^iission^ 
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Doriog  the  shad  distribntion  in  May  and  Jnne  the  Department  de- 
tailed Mr.  H.  E.  Quinn  to  assist  in  the  work. 

Bureau  of  Construction  and  Repair, — The  loan  of  two  launches  was 
continued  during  the  present  year. 

Bureau  of  Steam  Engineering. — By  order  of  Mr.  Charles  H.  Loring, 
Chief  of  the  Bareau,  a  lot  of  engines,  tools^  etc.,  which  were  no  longer 
required  by  the  Department,  were  lent  to  the  Commission  and  proved 
very  asefal. 

Bureau  of  Yards  and  Docks. — A  dredge  and  some  scows  belonging  to 
the  Washington  navy-yard  were  lent  to  the  Commission  in  Jnne. 

Hfdrograpkic  Office. — Upon  the  fitting  ont  of  the  €hrampus  the  Hy- 
drographic  Office  furnished  a  valuable  set  of  charts  for  her  use  in  nav- 
igation. 

Bureau  of  Navigation. — Commodore  J.  G.  Walker  furnished  the  Oram- 
fus  with  the  Nautical  Almanac,  azimuth  tables,  aiid  other  books.  He 
assisted  also  in  procuring  her  instruments. 

Naval  Observatory. — Allan  D.  Brown,  Superintendent  of  the  TJ.  8. 
Naval  Observatory,  detailed  Mr.  W.  F.  Gardiner  in  July  to  oversee  the 
work  of  erecting  a  time-ball  at  Wood's  HoU  Station. 

Statb  Department. — When  it  became  desirable  to  have  the  Roosen 
apparatus  for  experiments  upon  the  preservation  of  bait,  the  Secretary 
of  State  directed  the  United  States  consul  at  Leith,  Scotland,  to  procure 
and  forward  a  set  to  the  Wood's  HoU  Station. 

In  June  the  Secretary  furnished,  upon  application,  a  circular  letter 
to  all  consular  officers  of  the  United  States  in  British  North  America, 
introducing  Capt.  J.  W.  Collins,  commanding  the  schooner  OrampuSj 
and  asking  for  him  such  official  aid  and  facilities  as  might  be  required 
during  a  cruise  in  Canadian  waters.  The  Secretary  also  addressed  a 
letter  to  Sir  Lionel  Sackville  West,  requesting  him  to  inform  the  Mar- 
quis of  Lansdowne  of  the  proposed  scientific  expedition  of  the  vessel. 

INTBBIOB  Department.— Paf^t  Office.— The  Official  Gazette  of  the 
Patent  Office  has  been  supplied  as  heretofore ;  also  specifications  and 
drawings  of  various  patents  relating  to  fish  and  fishing  apparatus.* 

Geologiedl  Survey. — ^The  Director  of  the  Survey  allowed  Prof.  W.  J. 
McGee  to  make  a  reconnaissance  of  Battery  Island,  with  a  view  to  de- 
termining the  feasibility  of  sinking  wells  at  that  station. 

Gotsbnmsnt  PBiNTiNa  Office.— The  Government  Printer  has  ren- 
dered much  aid  in  advancing  the  publications  of  the  Commission.  Mr. 
James  W.  White,  foreman  of  binding,  wrapped  the  Commission's  quota 
of  its  annual  report. 

Botanical  Gardens.- Mr.  William  A.  Smith,  superintendent,  at 
various  times  has  furnished  plants  for  the  use  of  the  Commission. 

B. — Br  Railkoad  Companies  op  the  United  States. 

The  distribution  of  fish  and  eggs  is  greatly  facilitated  by  the  cour- 
tesies of  the  railroad  companies  in  transporting  the  cars  free  or  at  a  re- 
S.  Mis.  90 IV 
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dnced  rate^  in  granting  permission  to  carry  fish  and  eggs  in  baggage 
cars,  and  to  make  repairs  at  their  shops* 

The  ^Northern  Pacific  Railroad  Company  passed  a  car  free  from  Saint 
Panl  to  the  Pacific  coast  and  back.  The  Atchison,  Tbpeka  and  Santa 
¥6  transported  a  car  without  charge  with  fish  for  the  Sonthern  Pacific 
region.  Dnring  the  whitefish  distribution  the  Grand  Kapids  and  In- 
diana Eailroad  lent  the  Commission  a  baggage  car,  which  they  trans- 
ported free. 

C— Bt  Steam-ship  Companies. 

The  foreign  steam-ship  companies,  withont  exception,  have  continued 
to  transport  free  of  charge  the  fish  and  eggs  which  are  exchanged  be- 
tween the  United  States  and  foreign  countries. 

Messrs.  Olidden  and  Curtis,  of  Boston,  furnished  transportation  for 
a  Fish  Commission  naturalist,  Mr.  Charles  H.  Townsend^  from  Kew 
York  to  Swan  Island,  on  board  the  schooner  Mosquito. 

D.— Courtesies  from  Foreign  Countries. 

Australia, — Mr.  F.  Abbott,  of  the  botanical  gardens,  Hobart,  Tas- 
mania, in  September  sent  some  seeds  of  hardy  Eucalyptus,  and  offered 
to  send  those  of  Kymphcea  gigantea^  for  the  plant  collections  at  the  carp 
ponds. 

England, — During  the  year,  61  soles  were  brought  over  alive  from 
Liverpool  in  the  White  Star  steamer  Britannic  and  placed  in  large 
tanks  at  Wood's  Holl,  to  be  kept  for  breeding  purposes. 

Chrmany. — On  January  28,  were  received  from  the  German  Fishery 
Association  50,000  eggs  of  a  small  whitefish  (Ooregonus  albula) ;  these 
were  forwarded  to  Bucksport,  .for  hatching  and  planting  in  Maine 
waters.  On  February  4,  60,000  additional  eggs  were  received,  and  the 
good  ones  sent  to  Northville  for  lakes  in  Michigan  and  adjacent  States. 

During  March,  1886, 104,000  eggs  of  the  brown  trout  {Salmo  fario) 
were  received.  The  good  ones,  35,000  in  number,  were  sent  to  North- 
ville,  Wytheville,  and  Cold  Spring  Harbor.  On  April  16,  50,000  eggs 
were  obtained  from  Max  von  dem  Borne,  of  Berneuchen;  these  were 
forwarded  to  Northville,  Mich.;  Madison,  Wis.;  and  Cold  Spring  Har- 
bor, N.  Y. 

During  March,  1887,  58,000  eggs  of  the  brown  trout  were  received 
from  Max  von  dem  Borne,  and  50,000  from  the  German  Fishery  Asso- 
ciation. 

On  February  0,  1887,  20,000  eggs  of  the  saibling  {Salvelinus  alpinus) 
were  received  from  Berneuchen.  On  March  9  another  consignment  of 
40,000  eggs  arrived,  one-half  of  them  from  Max  von  dem  Borne,  the 
other  from  the  German  Fishery  Association. 

Scotland. — On  January  14, 1887,  the  Cold  Spring  Harbor  Station  re- 
ceived 48,000  eggs  of  the  Loch  Leven  trout  {Salmo  levenensis)^  from  Sir 
J.  R.  Gibson  Maitland,  proprietor  of  the  Howietoun  Fishery  at  Stirling* 
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9. — COURTESIES  AND  ASSISTANCE  RENDERED   BY  THE  FISH  COIOIIS- 

SION. 

England. — Shipments  to  England  were  made  to  the  National  Fish 
Oaltare  Association,  South  Kensington^  London.  On  January  15  and 
29, 1886,  two  lots  of  whitefish  eggs,  each  of  1,000,000,  were  forwarded 
by  the  Canard  steamer  Aurania.  On  January  15, 1887, 1,500,000  eggs 
of  the  same  species,  followed  on  February  19  by  1,000,000,  were  shipped 
through  Mr.  E.  G.  Blackford,  of  New  York,  Few  of  these,  however, 
arrived  in  good  condition. 

50,000  lake-trout  eggs  were  sent  by  the  Aurania  on  January  15, 1886, 
and  arrived  in  excellent  order. 

10,000  brook-trout  eggs  were  carried  by  the  Cunarder  Servian  January 
29, 1886,  and  10,000  were  forwarded  through  Mr.  Blackford  on  January 
15,  1887. 

10,000  eggs  of  the  landlocked  salmon  were  taken  March  16, 3886,  by 
the  White  Star  Line  steamer  Oermanic.  On  March  5, 1887,  Mr.  E.  G. 
Blackford  assisted  in  sending  25,000  eggs  of  the  same  species.  Both  of 
these  shipments  were  successful. 

10,000  eggs  of  the  rainbow  trout  were  sent  from  Wytheville  during 
the  fiscal  year  1886-%7. 

France. — During  the  fiscal  year  1886-^87,  5,000  eggs  of  the  rainbow 
trout  were  sent  to  France  from  the  Wytheville  Station.  On  April  6, 
1887,  25,000  eggs  of  this  trout  from  the  Northville  Station  were  sent  to 
Mr.  £•  6.  Blackford  for  shipment  to  France. 

25,000  eggs  of  the  landlocked  salmon,  from  Orand  Lake  Stream 
Station,  were  shipped  on  April  1, 1887,  to  L^on  d'Halloy,  vice-president 
of  the  Lower  Seine  Fish  Commission. 

Oermany, — In  April,  1880,  an  unsuccessful  attempt  was  made  to 
transport  shad  to  the  Danube  Eiver. 

On  March  20, 1886,  20,000  landlocked  salmon  eggs  were  sent  to  von 
dem  Borne  for  the  Fischerei  Yerein.  30,000  eggs  of  this  species  were 
forwarded  on  March  5, 1887,  through  Mr.  E.  O.  Blackford,  to  von  Behr 
for  the  same  association,  and  10,000  to  Max  von  dem  Borne  for  his 
establishment  at  Berneuchen. 

In  January,  1886,  two  shipments  of  whitefish  eggs,  each  containing 
1,000,000,  were  made  from  Northville  to  the  Deutsche  Fischerei  Verein, 
Grermany.  These  were  repacked  at  Gold  Spring  Harbor.  A  third  con- 
signment of  1,000,000  from  the  same  station  was  reshipped  by  Mr. 
Blackford  March  10  in  the  original  packages,  modified  only  by  replac- 
ing some  of  the  packing  with  ice.  On  January  22, 1887,  again  1,000,000 
whitefish  eggs  were  sent  from  Northville  to  Mr.  Blackford,  to  be  for- 
warded to  Germany. 

At  Cold  Spring  Harbor  50,000  lakcrtrout  eggs,  which  had  come  from 
Northville,  were  reshipped  on  January  18, 1886,  per  steamer  Fulda^  to 
the  Fischerei  Verein. 
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On  February  22, 1886, 25,000  brook-trout  eggs,  from  Northville,  were 
repacked  at  Cold  Spring  Harbor,  and  sent  to  the  Yerein  per  steamer 
Eider. 

On  February  19, 1886,  25,000  rainbowtrout  eggs,  from  Wytheville, 
were  shipped  to  the  Fischeroi  Verein  on  the  steamer  Hermann.  10,000 
eggs  of  this  species  were  sent  to  Max  von  dem  Borne  on  January  24, 
1887.  30,000  eggs  were  sent  from  Wytheville  February  7  and  14, 1887, 
to  Herr  von  Behr. 

Attempts  to  convey  sunfish,  red-eye,  and  white  perch  in  1886  and  1887 
to  Max  von  dem  Borne  have  been  described  in  the  systematic  account 
of  these  species. 

Mexico. — By  request  of  the  minister  of  Mexico,  25,000  lake-trout 
eggs  were  sent  from  Northville,  January  18, 1886,  to  Est^van  Ch^zarit 
of  the  City  of  Mexico. 

New  Zealand. — On  February  5, 1886,  there  were  sent  from  the  North- 
ville Station  1,000,000  whitefish  eggs  to  Mr.  Charles  B.  Buckland,  of ' 
San  Francisco,  destined  for  Sir  Julius  Yogel,  Wellington,  New  Zea- 
land.   Owing  to  want  of  care  in  transportation  this  shipment  was  a 
failure. 

On  January  5, 1887,  there  were  forwarded  from  Northville  1,600,000 
whitefish  eggs  to  Mr.  Charles  B.  Buckland,  acting  resident  agent  fbr  the 
New  Zealand  Government  at  San  FranclAco,  to  be  forwarded  to  New 
Zealand.  These  eggs  were  taken  by  the  steamer  Alameda  and  their 
safe  arrival  was  acknowledged  February  26  by  Mr.  W.  J.  M.  Larnach, 
minister  of  marine.  About  one-half  of  the  eggs  were  placed  alive  in 
the  hatcheries. 

Switzerland.— IfiOOjOOO  whitefish  eggs  and  50,000  eggs  of  the  lake 
trout  were  sent  to  Switzerland  January  13, 1886,  per  steamer  Ameriqucy 
via  Havre.  On  February  2, 10,000  brook-trout  eggs  were  forwarded. 
On  February  15  Col.  Eiuil  Frey  an  nounced  the  safe  arrival  of  the 
whitefish  and  lake-trout  eggs,  and  their  distribution  to  the  hatcheries 
at  Zurich,  Zug,  Geneva,  Locarno,  luterlaken,  Lucerne,  Brassus,  Saint 
Moritz,  Stanz,  and  Chur. 

Assistance  rendered  by  steamer  Albatross.^l^ote  has  been  made,  under 
the  heading  of  the  steamer  Albatross^  of  the  services  rendered  on  March 
30  by  the  officers  and  crew  of  that  vessel  in  saving  part  of  the  town  of 
Key  West,  Fla.,  from  a  destructive  fire. 

On  the  19th  of  July,  as  the  steamer  Albatross  was  returning  to  Wood's 
HoU  from  a  dredging  trip,  the  steam-collier  Panther^  belonging  to  the 
Philadelphia  and  Beading  Railroad  Company,  was  discovered  aground 
off  Naushon,  and  was  assisted  from  her  perilous  position. 

10. — PUBLIC   EXHIBITIONS   OP   THE   METHODS  AND   RESULTS  OP  THE 

COMMISSION. 

At  the  exposition  held  at  Louisville,  Ky.,  during  this  3'ear,  a  few  of 
the  appliances  of  the  Fish  Commission  were  displayed  in  connection 
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with  the  exhibit  made  by  the  National  Maseum.  The  OoniiDissioQ  was 
also  represented  at  the  Nebraska  State  fair^  in  Linooln,  Nebr.,  by  nnmer- 
ons  articles  of  interest,  fnmished  at  the  request  of  Mr.  W.  L.  May,  a 
member  of  the  Nebraska  State  flsh  commission.  The  method  of  hatch- 
ing whitefish  eggs  in  the  McDonald  jars  was  exhibited,  in  April,  at  the 
exposition  bnilding  in  Ohicago,  under  the  direction  of  Mr.  J.  F.  Ellis, 
3,000,000  eggs  of  the  whitefish  having  been  sent  from  the  Northville 
Station  for  that  purpose.  A  similar  exhibition,  with  respect  to  both 
whitefish  and  brook-trout  eggs,  was  made  in  December  at  an  industrial 
exposition  held  at  Wilmington,  Del.,  Dr.  E.  G.  Shortlidge  having  charge 
of  the  apparatus. 

11. — ^VISITS  FROM  RSPRBSENTATIYES  OF  FOREIGN  OOYERNMENTS. 

A  visit  was  received  in  September  from  Mr.  Eadzntka  Ito,  commis- 
sioiier  of  fisheries  for  the  island  of  Yezzo,  under  the  Japanese  Govern- 
ment. Mr.  Ito  was  commissioned  by  his  Government  to  study  the  fishing ' 
industries  of  the  United  States  and  the  methods  and  results  of  the  U.  S. 
Fish  Commission.  He  is  a  graduate  of  the  Imperial  Oollege  of  Agri- 
culture at  Sappora,  and  has  been  for  several  years  chief  of  the  bureau 
of  fisheries  in  the  Department  of  the  Hokkaido ;  he  is  also  an  officer  of 
the  bureau  of  colonization.  While  in  the  United  States  he  inspected 
nearly  all  of  the  stations  of  the  Fish  Oommission  and  the  principal 
fishery  centers.    He  remained  in  this  country  nine  months. 

Dr.  Filip  Trybom,  of  the  Swedish  commission  of  fisheries,  who  ar- 
rived in  the  United  States  in  1885,  continued  his  studies  in  this  country 
until  November,  1886,  visiting  the  principal  fishing  ports  and  the  hatch- 
ing stations  of  both  the  Atlantic  and  Pacific  coasts  and  of  the  Great 
Lakes. 

12.~DBATHS  DURING  THE  YEAR. 

Notice  of  CapL  Hubhard  0.  Chester. — During  this  year  the  Fish  Com- 
mission lost  one  of  its  most  valued  members,  Oapt.  Hubbard  0.  Ches- 
ter, who  died  July  19,  at  the  age  of  fifty-two  years.  A  native  of  the 
fishing  town  of  Noank,  near  New  London,  Conn.,  Captain  Chester,  at 
an  early  age,  entered  the  whaling  service,  in  which  he  gained  rapid 
promotion  and  received  that  thorough  disciplining  which,  with  his 
natural  tastes  and  great  energy,  specially  fitted  him  as  an  associate  of 
Captain  Hall  in  his  Arctic  expedition.  The  services  which  he  rendered 
as  executive  officer  of  the  steamer  Polaris^  and  his  successful  rescue  of 
the  unfortunate  party  which  drifted  to  sea  on  the  detached  ice-floe^ 
have  gained  him  well-merited  fame. 

Captain  Chester  joined  the  Fish  Commission  in  1874,  soon  after  his  re- 
turn from  the  Polaris  expedition,  and  has  taken  part  in  nearly  all  of  its 
branches  of  service.  On  the  smaller  steamers,  before  the  Albatross 
was  built^  he  was  generally  in  charge  of  the  dredging  operations,  and 
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also  participated  dariog  two  or  three  seasons  in  the  shad  operations  on 
the  Susquehanna  and  Potomac  Bivers.  He  assisted  in  preparing  and 
installing  the  exhibits  of  the  Fish  Commission  and  Katioual  Mnsenm 
at  the  Centennial  Exposition  at  Philadelphia  in  1876,  and  in  1883  had 
charge  of  packing  the  large  collections  sent  by  the  Fish  Commission  to 
the  London  Fisheries  Exhibition  and  their  subsequent  installation.  In 
1885  he  was  made  the  lirst  superintendent  of  the  Wood's  Holl  Station, 
which  was  then  permanently  organized,  and  continued  to  fill  this  posi- 
tion until  June  of  this  year,  when  his  final  illness  unfitted  him  for  act- 
ive service.  Captain  Chester  was  a  member  of  the  party  which  con- 
ducted the  experimental  work  of  cod  hatching  at  Gloucester,  Mass., 
during  the  winter  of  1878-70,  when  by  unwise  exposure  he  contracted 
a  serious  lung  trouble,  from  which  he  never  fully  recovered.  He  also 
took  part  in  the  subsequent  experiments  of  the  same  nature  at  Wood's 
Holl,  and  during  the  winter  of  1885-'86  was  in  charge  of  the  ^ork. 
The  Commission  is  indebted  to  him  for  important  improvements  in  the 
methods  of  hatching  cod  and  lobster  eggs  and  in  the  dredging  appli- 
ances. 

Notice  of  Capt  Nathaniel  E.  Atwood, — ^It  is  very  appropriate  that  men- 
tion should  be  made  in  this  connection  of  the  important  services  ren- 
dered to  science  and  to  the  fishery  industries  of  New  England  by  Capt. 
N.  E.  Atwood,  of  Provincetown,  Mass.,  who  died  November  7, 1886,  in 
his  eightieth  year.  His  warm  devotion  to  the  interests  of  the  Fish  Com- 
mission, and  his  frequent  contributions  to  its  fund  of  information,  made 
him  an  honored  associate  in  its  work,  and  his  loss  will  be  deeply  felt  by 
those  who  enjoyed  his  friendship.  Starting  life  as  a  fisherman  in  1816, 
when  only  nine  years  of  age,  he  continued  actively  in  this  vocation  for 
half  a  century,  at  the  end  of  which  time  he  turned  his  attention  to  the 
curing  offish  in  his  native  town.  In  1857  he  was  elected  to  the  State 
house  of  representatives,  and  subsequently  to  the  State  senate,  in  which 
he  served  as  a  member  of  the  committee  on  fisheries.  Captain  Atwood 
was  an  accurate  observer  of  natural  phenomena,  and  possessed  a  won- 
derfully retentive  memory,  lacking  only  the  necessary  training  to  fit  him 
as  an  accomplished  naturalist.  He  gave  valuable  assistance  to  Dr.  D. 
Humphreys  Storer  in  the  preparation  of  his  monograph  on  the  fishes  of 
Massachusetts,  begun  in  1843,  and  was  afterwards  a  constant  helper  of 
Prof.  Louis  Agassiz  in  his  ichthyological  studies.  The  Fish  Commis- 
sion is  indebted  to  Captain  Atwood  for  most  of  its  information  respect- 
ing the  history  of  the  important  fisheries  of  Cape  Cod,  and  in  many 
other  directions  it  has  had  the  benefit  of  his  varied  experiences. 

13. — PUBLICATIONS  BY  THE  FISH  COMMISSION  DURING  1886. 

Annual  Reports. — ^The  annual  report  of  the  Commissioner  for  1883 
of  which  only  the  press- work  and  binding  remained  to  be  done  Janu- 
ary 1,  was  not  received  from  the  Printing  Office  until  August  11. 
Most  of  the  report  for  1884  was  also  in  type  at  the  beginning  of  the 
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year,  and  the  boand  volames  were  ready  for  distribution  by  the  middle 
of  December. 

Quarto  Reports. — Considerable  progress  was  made  with  the  qaarto  re- 
ports relating  to  the  fisheries  and  fishery  industries  of  the  United  States, 
which  were  ordered  printed  by  an  act  of  Congress  passed  in  1882. 
These  reports  have  been  prepared  by  Prof.  G.  Brown  Ooode  and  a  staff 
of  associates,  under  the  joint  co-operation  of  the  Commissioner  of  Fish- 
eries and  the  Superintendent  of  the  Tenth  Census.  The  ^'  Geographical 
Review  of  the  Fisheries,^  which,  after  being  put  in  type,  was  trans- 
ferred to  the  Department  of  the  Interior,  in  1885,  for  publication  as  a 
volume  of  the  Census  Report,  was  returned  to  the  Commission  during 
the  current  year,  and  will  form  Section  ii  of  the  Quarto  series.  Only 
the  press-work  and  binding  remain  to  be  done.  The  account  of  the 
fishing  grounds  of  North  America  and  of  the  ocean  temperatures  of  the 
Atlantic  coast,  now  constituting  Section  iii,  and  the  report  upon  the 
fishermen,  forming  Section  rv,  are  also  in  type.  Section  y,  in  which 
the  History  and  Methods  of  the  Fisheries  are  discussed,  was  nearly 
ready  for  the  Printer  at  the  close  of  the  year. 

Bulletin. — The  printing  of  the  Bulletin  for  the  current  year  (Volume 
Yi)  was  begun  early  in  February.  Signatures  were  mailed  to  corre- 
spondents March  30,  July  23,  October  22,  and  December  20. 

Pamphlets. — The  following  publications,  mostly  extracted  from  the 
Annual  Beports  for  1883, 1884,  and  1885,  have  been  issued  during  the 
year  for  separate  distribution : 

96.  Tanner,  Z.  L.    Seport  on  the  work  of  the  U.  S.  Fish  Commission  steamer  Alba- 

iron  for  the  year  ending  December  31, 18S3.    (From  Report  1883,  pp.  117-236.) 

97.  Stone,.  Livingston.    Explorations  on  the  Columbia  Biver  from  the  head  of 

Clarke's  Fork  to  the  Pacifio  Ocean,  made  in  the  snmmer  of  1883,  with  reference 
to  the  selection  of  a  suitable  place  for  establishing  a  salmon-breeding  station. 
(From  Report  1883,  pp.  237-258.) 

96.  Atwater,  W.  O.  Contributions  to  the  knowledge  of  the  chemical  composition 
and  nutritive  Talnes  of  American  food-fishes  and  invertebrates.  (From  Re- 
port 188:%  pp.  433-499.) 

99.  Yerrill,  a.  £.  Results  of  the  explorations  made  by  the  steamer  Albatro$$  off  the 
northern  coast  of  the  United  States  in  1883.    ( From  Report  1883,  pp.  503-699.) 

100.  Bush,  BIatharine,  J.    List  of  deep-water  mollusca  dredged  by  the  U.  S.  Fish 

Commission  steamer  Fish  Hawk  in  1880,  1881,  and  1882,  with  their  range  in 
depth.    (From  Report  1883,  pp.  701-727.) 

101.  EiSEN,  GusTAV.    Oligochsetological  researches.    (From  Report  1883,  pp.  t:<r9- 

964.) 

102.  Seal,  William  P.    The  Aqna-yiyarlum  as  an  aid  to  biological  research.    (From 

Report  1883,  pp.  965-969.) 

103.  Benbckb,  B.     Utilizing  water  by  fish-culture.    (From  Report  1883,  pp.  1101- 

1142.) 

104.  Ryder,  John  A.    An  exposition  of  the  priciples  of  a  rational  system  of  oyster 

culture,  together  with  an  account  of  a  new  and  practical  method  of  obtaining 
oyster  spat  on  a  scale  of  commercial  importance.  (From  Report  1885,  pp. 
381-423.) 
106.  Smith,  Sidney  I.  Report  on  the  Decapod  Crustacea  of  the  Alhatro$$  dredgings 
off  the  east  coast  of  the  United  States  during  the  snmmer  and  autumn  of  1884. 
(From  Report  1885,  pp.  605-705.) 
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106.  Ryder,  John  A.    On  the  deyelopmeot  of  Oaseoiu  Fishes,  indnding  mariae  and 

fresh- water  forms.    (From  Report  1885,  pp.  489-604.) 

107.  Tanner,  Z.  L.    Report  on  the  constraction  and  ontfit  of  the  U.  S.  Fish  Commis- 

sion steamer  Albatro$$,    (From  Report  1883,  pp.  3-116.) 

108.  BA.IRD,  Spencer  F.    Report  of  the  Commissioner  for  1884.    A.  Inqniry  into  the 

decrease  of  food-fishes.    B.  The  propagation  of  food-fishes  in  the  waters  of  the 
United  States.    (From  Report  1884,  pp.  xiii-lxxi.) 

109.  Baird,  G.  W.    Specifications  for  bnilding  the  new  boilers,  etc.,  of  the  steamer 

Albatross,  1886.    (Printed  by  R.  Beresford,  Washington,  D.  C.) 

110.  Tanner,  Z.  L.    Report  on  the  work  of  the  U.  S.  Fish  Commission  steamer  Alba- 

trosi  for  the  year  ending  December  31, 1884.    (From  Report  1884,  pp.  3-112.) 

111.  NiCKLAS,  Carl.    Pond  onltnre.    (From  Report  1884,  pp.  467-655.) 

112.  Smiley,  Charles  W.    Some  results  of  carp  cnltnre  in  the  United  States.    (From 

Report  1884,  pp.  657-890.) 

113.  Fewkes,  J.  Walter.    Report  on  the  medassa  collected  by  the  U.  S.  Fish  Com- 

mission steamer  Albatroti  in  the  region  of  the  Gnlf  Stream,  1883-'84.     (From 
Report  1884,  pp.  927-980.) 

114.  Ryder,  John  A.    On  the  origin  of  heterocercy  and  the  evolntion  of  the  fins  and 

fin-rays  of  fishes.    (From  Report  1884,  pp.  981-1107.) 

14.— DIGEST  OP  THE  APPENDICES  WHICH  ACCOMPANY  THIS  REPORT. 

The  appendices  which  accompany  this  report  consist  of  thirty-two 
papers,  all  of  which  have  a  more  or  less  direct  bearing  upon  the  work 
of  the  Fish  Commission.  A  large  proportion,  moreover,  relate  to  the 
work  accomplished  at  the  stations  of  the  Commission  and  by  tlie  vessels 
in  its  service  daring  the  current  year.  Several  of  the  longer  papers 
will  be  published  in  pamphlet  form  for  separate  distribution.  The  ar- 
rangement of  the  appendices  is  as  ibllows : 

A. — The  Fisheries. 

This  appendix  consists  of  a  comprehensive  report  by  the  Commis- 
sioner, Prof.  Spencer  F.  Baird,  upon  the  Sea  Fisheries  of  Eastern  North 
America.  The  paper  was  mostly  prepared  in  1877  and  1878,  but  was 
withheld  from  year  to  year  for  revision  and  completion,  until  it  became 
evident  that  the  author's  declining  health  would  prevent  his  giving  the 
subject  further  attention.  It  is  an  important  contribution  to  the  liter- 
ature of  the  American  fisheries,  and  shows  much  careful  research  and 
thoughtful  study. 

B. — Scientific  Investigation. 

Four  papers  are  included  in  this  appendix,  two  relating  to  fishes  and 
two  to  marine  invertebrates.  The  first  is  by  Prof.  D.  S.  Jordan  and  Mr. 
D.  K.  Ooss,  his  assistant,  upon  the  flounders  and  soles  of  America  and 
Europe ;  the  second  is  by  Professor  Jordan  and  Mr.  C.  H.  Eigenmann, 
upon  the  ScisBnidsB  (drum-fishes,  etc.),  of  the  same  region.  The  former 
is  illustrated  by  23  figures  the  latter  by  12  figures.  Prof.  Edwin  Linton 
reports  upon  the  Entozoa,  or  intestinal  worms  of  the  marine  fishes  of 
Few  England,  and  Mr.  J.  Walter  Fewkes,  upon  the  medusae  collected 
by  the  steamer  Albatross  during  its  cruise  to  the  Oulf  Stream  in  the 
leinter  of  1885-'86. 
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C— Fish  Culture. 

This  appendix  contains  a  single  paper  by  Messrs.  Bettoni  and  Yin- 
Gignerra,  of  Italy,  upon  the  flshcaltaral  establishments  of  Central 
Europe. 

D.—Reports  of  Vessels  and  Stations. 

This  appendix  consists  of  twenty-two  reports,  covering  the  principal 
field  operations  of  the  Commission  during  the  current  year.  They  relate 
to  the  steamers  Albatross^  Fish  Haixk^  and  Halcyon]  the  schooner 
Orampug^  and  the  flsh-cultural  stations  at  Bucksport  and  Grand  Lake 
Stream,  Me.;  Wood's  Holl,  Mass.;  Cold  Spring  Harbor,  N.  Y.;  Battery 
Island,  Saint  Jerome,  and  Fort  Washington,  Md. ;  Washington,  D.  C; 
Wytheville,  Ya.;  North ville  and  Alpena,  Mich.;  McOloud  Eiver,Cal. 

£.— Miscellaneous. 

The  first  pap^r  in  this  appendix  is  a  compilation,  by  Mr.  Sanderson 
Smith,  of  the  data  necessary  for  locating  and  defining  all  the  dredging 
stations  made  in  the  North  Atlantic  Ocean,  adjacent  to  the  coasts  of 
North  America,  by  the  vessels  of  the  Fish  Commission,  the  Coast  and 
Geodetic  Survey,  and  the  various  expeditions  sent  out  by  European 
governments.  It  is  accompanied  by  several  charts,  showing  the  posi- 
tions of  the  dredging  stations.  Following  it  are  translations  of  two 
papers,  one  from  the  Russian,  by  Professor  Eostytscheff,  on  the  chem- 
ical composition  of  fish  products,  the  other  from  the  French,  by  Dr. 
Mauriac,  on  cases  of  poisoning  produced  by  spoiled  codfish,  and  a  com- 
pilation of  the  Norwegian  fishery  statistics  for  1885. 


APPENDIX  A. 


THE   FISHERIES. 


I -THE  SEA  FISHERIES  OF  EASTERN  NORTH  AMERICA. 

PREPARED  FOR  THE  CONSIDERATION  OF  THE  INTERNATIONAL  COMMIS- 

SION  HELD  AT  HALIFAX  IX  1877.  • 


Bt  Spsncsb  F.  Baird. 


ANALYSIS,  t 


ntrodactory 13 

General  considerations 17 

Ocean  fisheries  inexhaustible 17 

Advantages  and  evils  of  the  sea  fisheries 19 

Statistics  of  certain  fisheries 20 

Meagemessof  information 21 

Improvements  in  the  business 23 

I.— Natural  History. 

*  Fishes  eontidered  separately  or  as  species. 

General  considerations  in  regard  to  species  of  food  fishes 24 

fL.  Systematic  lists  of  principal  food  and  bait  fishes  and  invertebrates  of  the 

eastern  coast  of  the  United  States 25 

1.  List  of  principal  food  and  bait  fishes 25 

2.  List  of  invertebrates  actually  used  for  food  and  bait  on  a  large  scale . .  31 

3.  List  of  invertebrates  capable  of  being  used  for  food  and  bait .32 

4.  List  of  marine  animals  actually  found  in  the  stomachs  of  various 

fishes 34 

Littt  of  molluaks,  d[.c.,  from  stomachs  of  codfish 36 

List  of  mollusks,  &«.,  from  stomachs  of  haddock 36 

B.  Biographical  notices  of  the  most  import>ant  species 45 

**  Fishes  considered  coUectivelif  or  by  groups, 

C.  Relationships  and  surroundings *. 46 

(a)  The  inshore  fish 46 

(6)  The  oflbhore  fish 46 

(o)  Pelagic  fish 47 

(d)  Deep-seafish 47 

*  This  paper  was  mostly  written  in  1877  and  1878,  but  its  publication  was  doferre<l 
by  the  author,  in  the  hope  of  being  able  to  prepare  additional  material,  which  seemed 
eswntial  to  its  completeness.  The  opportunity  for  this,  however,  never  occurred,  and 
his  Bubseqnent  illness,  while  the  paper  was  going  through  the  press,  prevented  him 
from  ever  examining  the  proofs.  The  accounts  of  the  fishing-grounds  and  the  fishery 
marine  are  additions  to  the  original  manuscript,  the  former  being  an  abstract  of  a  re- 
port by  J.  W.  Collins  and  Richard  Rathbun,  published  in  Section  III  of  the  Fisheries 
and  Fishery  Industries  of  the  United  States,  Washington,  1887;  and  the  latter  having 
been  taken  from  unpublished  manuscript  prepared  by  J.  W.  Collins. 

t  This  analysis  U  somewhat  fuller  than  the  paper  itself,  the  additional  items  repre- 
senting points  upon  which  information  was  considered  desirable,  but  which  time  did 
not  pexmit  the  author  to  obtain. — Editor. 


4  REPORT  OF  COMMISSIOJ^ER  OF  FISH  AND  FISHERIES. 

C.  RelatioDships  and  surroundiDgs—Contlnaed.  Pagei 

1.  To  each  other 

(a)  Daring  the  breeding  season 

(6)  While  feeding 

(c)  Under  other  circnmstances 

*^,  To  the  sea  bottom  and  shores 

(a)  According  to  depth  or  bathymetrical  distribation 

(b)  According  to  the  shores  ,or  geographical  distribution 

3.  To  the  temperature *. 

Migrations  and  movements 47 

t  Irregular, 

(a)  Occasional  or  at  long  intervals 48 

Thebluefish 4^ 

The  chub  mackerel 48 

The  scad 48 

The  herring 48 

t  Regular, 

(Jb)  At  well-defined  intervals 49 

1.  Anadromous 49 

The  salmon 49 

The  smelt 49 

Thealewife 49 

The  tailor  shad 49 

The  gizzard  shad 49 

The  striped  bass  (in  part) 49 

Some  Cyprinida) 49 

The  lamprey 49 

2.  Catadromous 51 

The  eel 51 

3.  Inshore  fish.    (Coming  from  outside  directly  in  to  spawn) 51 

Herring 52 

Scup 52 

Squeteague .* 52 

Sea  bass »...  53 

Tautog 52 

Mackerel  (in  part) 53 

Various  flat-fish 52 

4.  Offshore  fish,  deep-sea,  bottom  fish.    (Mostly  localized) 53 

Cod : 53 

Hake 53 

Halibut 53 

Haddock ; 53 

Ling  and  most  other  Gadidib 53 

5.  Offshore,  pelagic,  or  wide-sweeping  fish.     (Showing  much  at  surface).  53 

Herring 53 

Menhaden 53 

Mackerel 53 

Chnb  mackerel 53 

Spanish  uiackerel 53 

Cero 53 

Bonito   53 

Horse  mackerel 53 

Little  tunny 53 

Swordfish 53 

Bluefish 53 


THE   SEA   FISHERIES    OF   EASTERN   NORTH   AMERICA. 


.     ISelatiooahips  and  snrroandings— Continued.  Page. 

6.  Deep-aeafish 53 

Hibernation 54 

llaekerel 54 

Stoigeon 54 

Carp 1 54 

Migration  of  fishes :  how  influenced 55 

(a)  Byphysical  causes 55 

Temperature  of  the  waters 55 

Currents 57 

Depth *. 57 

Clearness  of  water 57 

Condition  of  air  or  sky « 57 

i                        Winds 57 

{h)  Reproductive  instinct 57 

(c)  By  search  for  food 58 

Relationof  herring  to  oopeiK>ds 58 

Cod  and  halibut  after  capelin  and  herring 58 

Offshore  fish  after  anadromous  fish 58 

Bluefish,  &o 58 

(d)  Driven  by  enemies 58 

Bluefish  and  menhaden  and  mackerel 59 

Porpoises,  salmon,  bluefish 59 

Extent  of  such  action 59 

(e)  Human  agencies  (exclusive  of  capture} 59 

Obstructions : 

Dams 59 

Nets 59 

Sounds  and  concussions .*. 59 

Steamers 59 

Cannon 59 

D.  Nnmbers  and  abundance *       61 

1.  In  early  days 61 

ninstrations 61 

From  report  of  U.  S.  Fish  Commission 61 

From  Mr.  Martin's  notes 6x 

2.  At  the  present  time 61 

3.  Variations  in  abundance  (on  large  scale,  and  permanent  for  a  time). ..  61 

(a)  Natural  or  unsontrollable  variations 

Antagonisms  between  fish  :  Bluefish,  squeteague,  scup,  cod,  had- 
dock, halibut,  porpoises,  sharks,  salmon,  mackerel,  and  lobsters 

in  Provincetown 

Climatic  conditions 

Causes  unknown .••.... 

(6)  Human  agencies 

Direct ' 

Overfishing   

PoUntion  of  water 

Indirect 

Obstructions 

Disturbance  of  balance  of  nature 

Breaking  up  schools  and  interfering  with  spawning 

L  Dangers  and  fatalities ^ 

1.  From  fellow-inhabitants  of  the  sea ^52 

(a)  Destruction  of  eggs  and  young  fish 62 


6  REPORT  OP  COMMISSIONER  OP  FISH  AND  PISHERIEa 

E.  Daugers  and  fatalities— Continued.  P*S^ 

(&)  Destruction  of  mature  fish 62 

Bj'fish © 

By  porpoises 63 

By  whales 63 

By  seals  and  otters 63 

By  birds 63 

Gannets  and  cormorants 63 

Other  species 63 

By  reptiles 64 

Alligators,  in  Florida  lagoons ^ 

By  fishes 64 

All  fish  predaccous 64 

Driving  of  menhaden  and  mackerel  by  blnefish 6^ 

Catfish,  goose  fish 65 

Sharks,  dogfish 65 

(c)  Parasites :  animal ;  vegetable 66 

Entozoa 66 

Epizoa 66 

(d)  Epidemics •  66 

Mortality  in  the  Gulf  of  Mexico 66 

2.  Prom  man - 66 

(a)  Obstructions  (see  above) ^... GT 

(h)  Poisoning  (refuse,  &.c.) 68 

(c)  Capture  and  incidental  destruction 68 

3.  Natural  causes  or  changes 68 

(a)  Volcanic  eruptions 68 

Hot  water 68 

AcidiDr  poisonous  emanations 68 

Mud : 68 

(6)  Storms 68 

Mud  and  wind 68 

Bay  of  Fundy • ••.. 

Tides  and  currents » ,  68 

(o)  Cold  and  heat 68 

Anchor-ice 69 

Northers 70 

Gulf  of  Mexico 70 

4.  Causes  of  accumulation  of  fish  in  fossil  state «w 71 

Monte  Bolca 72 

5.  Epidemic  or  other  diseases ^ 72 

F.  Natural  food ,  72 

1.  Vegetable ^ 72 

(a)  Diatoms  and  desmids • 73 

(&)  Algffi,  turtles,  shells 73 

(c)  Sea  plants 73 

(d)  Floating  wood :  Mangroves,  posts,  &o 73 

Consumed  by  Teredo 73 

Limnoria « 73 

Mollusks •-... ^ 73 

Echini - 73 

Grand  Manan « 73 

2.  Organic  mud **4 ,^ 74 

Menhaden < 74 

Gizzard  shad 4...^.  ..^ «, 74 


THE   SEA   FISHERIES   OF   EASTERN   NORTH   AMERICA. 


F.  Natural  food — Continned.  Page. 

3.  Animal  sobetances 75 

(a)  Dead 75 

Carcaoses  and  offal 75 

Byscavengers 75 

Lobsters  and  other  crastacea 75 

Sharks  and  other  fish 75 

(J)  Living 75 

Eggs  and  embryos  of  fish 75 

Extensive  support  of  life  in  the  sea 75 

Adult  fish 76 

Invertebrates 76 

Plant  eating 76 

Protozoa  (infusoria,  sponges.) 76 

Radiates  (holothuria,  acalephas,  &c. ) 76 

.  Carnivorous 76 

Mollusks 76 

Principal  food  of  ground  fish 76 

Squid :  larvse  of  herring  and  mackerel 76 

Salpa : 76 

Articulates 76 

Nereis,  bluefish,  Fire  Island  crabs,  thysanopoda.  76 

Protozoa  and  radiates 79 

Jelly-fish  and  echinoidea 79 

Mackerel 79 

G.  Reproduction 80 

1.  Fecundity 81 

(a)  Table  of  eggs 82 

2.  Character  of  eggs 83 

(a)  Free  swimming 1 83 

Mackerel 84 

Plaice 84 

(6)  Adherent 84 

3.  Rate  of  growth  of  young 84 

4.  Peculiar  habits  or  condition  during  spawning  season 84 

(a)  Change  of  shape 84 

Seabass 84 

(b)  Change  of  color 84 

5.  Period  of  maturity *. 85 

6.  Duration  of  fertility 85 

II. — Methods  of  Capture  (Fisheries). 

A.  The  fishing  grounds So 

George's  Bank 85 

Brown's  Bank 86 

Jeffrey's  Ledge 87 

Cashes  Ledge 88 

Jeffrey's  Bank 88 

German  Bank 88 

Marblehead  Bank 1 89 

Grand  Manan  Bank 89 

Seal  Island  Ground 89 

Roeeway  Bank 90 

Le  Have  Bank 91 

Le  Have  Ridges *     ^1 


8  REPORT  OP  COMMISSIONER  OF  FISH  AND  FISHERIES. 

A.  The  fishing  grounds— Continued.  "P*^ 

SambroBank 92 

Western  Bank 92 

The  Gully 93 

Bankquereau 94 

CansoBank 95 

Misaine  Bank ' 95 

Artlmon  Bank 96 

St.  Pierre  Bank 95 

Green  Bank 96 

Grand  Bank 97 

Flemish  Cap 98 

Cod  grounds  in  Bay  of  St.  Lawrence,  .k 99 

Magdalen  Islands 100 

Cape  North 100 

Greenland  Banks ^ 101 

Mackerel  Grounds 102 

B.  The  fishery  marine 103 

1.  Vessels 104 

2.  Boats.... 107 

3.  Crew 

C.  Apparatus  of  capture 108 

1.  Bow  and  arrow 108 

2.  Harpoon 109 

3.  Lance  and  spear 109 

4.  Hook  and  line 109 

(o)  Hand-line 109 

(6)  Long  or  trawl  line 110 

Antiquity HI 

Extent  of  modem  use Ill 

Introduction  into  America HI 

Construction  and  mode  of  using Ill 

Europe  (Norway,  England) Ill 

America Ill 

Bait  employed Ill 

Fishy  fresh  or  salt Ill 

Squid Ill 

CUinis Ill 

Whelks Ill 

Mussels Ill 

Birds Ill 

Porpoises Ill 

Liver  (Holland) Ill 

Catch  or  yield 114 

Norway - 114 

England 114 

Antagonism  in  America 115 

Alleged  injuries 115 

Advantages H5 

6.  The  net .• 119 

(a)  Hand  or  scoop  net , 120 

(6)  Castingnet 120 

(c)  The  seine 120 

Haul-seine 120 

Sweep-seine 120 

Purse-seine 120 


THE   SEA   FISHERIES   OF   EASTERN   NORTH   AMERICA.  9 

C.  Apparatas  of  capture — Cod  tinned. 

5.  The  net--Con tinned.  Page. 

(d)  The  tranunel-net 120 

(e)  ThegiU-net 121 

CO  Beam-trawl 1 121 

Condition  of  use .* 121 

Not  used  in  America 122 

Beat  for  flat-fiah 123 

6.  The  trap:  Weir  or  ]>onnd ^ 123 

(a)  Seconnet  trap  or  madragno 123 

(6)  Heart-net  or  pound 123 

(c)  Weir 123 

(d)  Stake-net 124 

(e)  Fyke  and  set-net 124 

7.  Explosives 124 

D.  Bait  used  in  the  sea  fisheries i 124 

Baits  and  allurements 124 

1.  Red  rags,  eel-skin  and  other  unediblo  covering   124 

2.  Metallic  and  other  allurements,  part  of  the  hook 124 

Shining  metal,  spoons,  artificial  fish 124 

3.  Vegetable  substances 125 

4.  Animal  substances 125 

(a)  Mammals 125 

Flesh  of  i>orpoi8es .* 125 

Salted  livers  for  cod 125 

(6)  Birds -. 125 

Hagdons,  pufilns,  auks,  i&c 125 

Gannets,  cormorants 125 

(c)  Fishes ' 126 

Menhaden 126 

Alewives 127 

Capelin 128 

Herring 128 

Mackerel 128 

Lannce 128 

Other  fish 128 

Portions  of  food-fish,  offal 129 

Fish-roe .*. 129 

(d)Mollusks 129 

Squid 129 

Ommastrephes 130 

Loligo 130 

Architeuthis  (found  floating  on  beach) 

Whelks  and  winkles 130 

Clams 131 

Mya 131 

Mactra 131 

Venus 131 

Gnathodon 131 

Mussels • 132 

(e)  Crustaceans 132 

Lobsters 132 

Crabs 132 

Shrimps 132 

E.  Methods  and  routine  of  fishing 133 

F.  Preaenration  of  fish  and  bait 133 

1.  Fresh  (gutting  and  cleaning) 133 


10 


REPORT  OP  COMMISSIONER  OP  FISH  AND  FISHERIES. 


F.  Preservation  of  fish  and  bait—  Continued.  Page. 

2.  In  ice -. 134 

(a)  In  contact  with  fish 134 

Gloucester  method 134 

Noank  method 134 

(b)  Dry  air  process.^ 135 

(c)  Himi  freezing 135 

(d)  Advisable  methods  for  cod-fishing 135 

3.  By  drying 136 

(a)  In  air 136 

(&)  Desiccation 136 

4.  By  salting 137 

(a)  Dry-salting 137 

(6)  In  pickle 137 

(c)  Coming  and  drying 137 

(d)  Use  of  other  saline  substances 137 

Borax 137 

(e)  Useof  acids 137 

Citric  acid 137 

Acetic  acid 137 

5.  By  smoking 138 

G.  Disposition  of  offal  or  gurry 138 

1.  Great  waste  to  throw  away •- 139 

(a)  Utilization  in  Norway •. 139 

2.  Alleged  evils  of  throwing  overboard 139 

(a)  Destroy  fishing-grounds 139 

(h)  Probably  correct  theory  of  action 140 

Attract  sharks,  &c 141 

Destroyed  by  cmstacea,  echini,  fishes ..  1 141 

3.  Inducements  should  be  held  out  to  fishermen  to  utilize 141 

4.  No  complaint  in  Europe 142 

H.  Review  of  the  American  fisheries 142 

1.  Yield  of  fisheriesof  all  nations 

2.  Yield  of  American  fisheries 

(a)  Amount  of  shore  line  of  United  States . 

(&)  Yield  of  fish,  by  kinds 

(c)  Combined  tables 

{d)  Number  of  towns,  post-offices,  and  men 

(tf)  Gloucester  fishermen,  1874, 75, '76 

3.  Fishermen,  of  other  nations 

(a)  Canada 

(5)  Newfoundland 

(c)  Norway , 

(d)  Sweden 

(e)  France 

(/)  Great  Britain 

III.— Economical  Applications  op  Products  of  the  Fisheries. 

A.  As  food ^ 143 

1.  Fresh  (in  ice,  see  above) 144 

2.  Dried 146 

3.  Smoked 146 

4.  Salted:  Pickled 146 

5.  Canned 146 

(a)  In  spices 146 

(6)  Inoll 146 


THE   SEA   FISHERIES   OF   EASTERN   NORTH   AMERICA.  11 

A.  Ab  food— Continaed.  Page. 

6.  Other  preparations :  Livers,  soands,  fins 146 

7.  Extracts 146 

a  Baits  for  fish 147 

B.  Applied  in  the  arts  and  industries 148 

1.  Gelatine 148 

(a)  Sonnds 148 

(6)  Skins 148 

2.  on 149 

(a)  Menhaden i 149 

(6)  Capelin 149 

(o)  Herring 149 

(d)  Other  fish 149 

(e)  Liyersy  expressed 149 

3.  Fertilizers 150 

(a)  Gnano 150 

(b)  Offal -• 150 

4.  Clothing 150 

(a)  Skins  of  salmon,  cod 150 

(5)  Eel-skins  for  pigtails 150 

(c)  Sturgeon 150 

5.  The  industrial  application 150 

(a)  Stomach  memhranes  of  halibut  for  windows 

(6)  Teeth  of  sharks  for  wei^ons 

(c)  Shark  skin  for  polishing... 150 

(d)  Shark  skin  for  ornaments,  covering,  (&c 150 

(e)  Vertebrae  for  canes 

(/)  Scales  of  fish  for  ornaments  ..^ 

6.  Medicines 

(a)  Cod-liver  oil 

{h)  Propylamine  from  fish  pickle  or  brine 

(c)  Intestines  of  grayling  as  rennet ' .... 

IV.— Maintenance  and  Improvement  op  Fisheries. 

A.  By  legislation  reg^ating  and  prohibiting 151 

1.  Special  regulations ! 151 

(a)  Places  of  fishing 152 

(b)  Seasons  for  fishing 155 

(c)  Time  of  day  for  fishing 155 

(d)  Size  of  mesh  of  nets 155 

(«)  Distance  apart  of  nets 165 

(/)  Police  regulations  of  boats  and  men 155 

(g)  Preparation  of  fish  for  market 155 

2.  Few  restrictions  of  sea  fisheries  by  United  States 156 

(a)  Difficulty  of  maintaining  such  regulations 156 

(5)  Other  nations  would  not  respect  them 157 

3.  Regulation  of  river  and  shore  fisheries  desirable 157 

(a)  Enactments  of  some  States 157 

(5)  Pollution  of  rivers 157 

(c)  Erection  of  fishways 15S 

(d)  Inspection  in  markets 158 

4.  Protection  during  spawning  season 158 

(a)  Advantageous  for  both  fish  and  fishermen 158 

(h)  Partial  cloee  time  suggested 159 

(o)  Some  fish  unfit  for  food  after  spawning 160 

(d)  Ale  wife  fisheries  in  New  England  protected  by  towns 160 


12  REPORT  OF  COMMISSIONER  OP  FISH  AND  FISHERIES. 

Page. 

B.  By  inoreasing  the  namber  and  variety  of  fiflhes 160 

1.  Transferrmg  fishes  from  one  region  to  another 161 

(a)  Scams  brought  to  Rome ^ 161 

(()  Desirability  of  importing  turbots  and  soles  to  United  States 161 

(o)  Suggested  advantage  of  ale  wife  to  Europe 161 

2.  Artificially  propagating  fishes  16S 

(a)  No  experiments  yet  tried  with  sea  .fishes 162 

(()  Ratio  of  success  in  artificial  impregnation 168 

(c)  Experiments  easily  tried  in  New  England 163 

(d)  Hatching-boxes  used  and  proposed 163 

C.  By  bringing  fish  within  reach  of  fishermen 165 

1.  Mackerel  attracted  by  chopped  bali} 165 

2.  Offal  drawing  fish  to  the  fishing-grounds 165 

3.  Anadromous  fish  attract  other  species  to  the  shores 166 

(a)  Loss  to  industry  by  destruction  of  anadromous  fiish 166 

Illustration  from  former  fisheries  of  Potomac 166 

v.— Political  Considerations. 

A.  Memorandum  of  points  attempted  to  be  established  in  the  case  for  Great 

Britain 169 

L.  Statements  of  George  McKenzie 168 

(a)  Mackerel 168 

(&)  Gurry 168 

2.  Statement  of  Thomas  Bennett 168 

(a)  Codfish 168 

Appendix 171 

Index 217 


THE  SEA  FISHERIES  OF  EASTERN  NORTH  AMERICA. 


INTRODUOTOEY. 

In  the  present  work  I  propose  to  give  some  account,  as  far  as  known, 
of  tlie  more  important  fishes  of  the  Eastern  United  States  north  of 
Ddaware  Bay,  together  with  an  account  of  the  methods  by  which  they 
are  pursued,  captured,  and  utilized,  as  also  of  their  application,  with 
some  statistical  tables  illustrating  the  results  of  the  fisheries  in  the 
region  referred  to.  For  the  better  elucidation  of  the  subject,  I  also 
proiH>se  to  embrace  a  reference  to  corresponding  fisheries  in  Europe 
and  other  pans  of  the  world,  so  far  as  these  throw  light  upon  the 
American  species. 

A  limitation  of  the  subject  to  the  region  north  of  Delaware  Bay  is 
made,  partly  in  view  of  the  fact  that  the  fisheries  of  that  region  are 
much  more  important  in  an  economical  point  of  view,  and  can  be  better 
monographed  at  present,  and  partly  because  this  is  the  portion  of 
Eastern  North  America  which  is  embraced  in  the  Washington  treaty, 
and  of  which  the  information  referred  to  is  needed  for  the  proper  con- 
sideration of  the  international,  political,  and  economical  treatment  of 
the  subject.* 

*  In  confining  attention  in  the  present  article  specially  to  the  sahject  of  the  fish- 
eries of  the  region  covered  by  the  treaty  of  Washington,  it  is  not  to  be  supposed  that 
there  are  no  prodoctive  finheries  on  a  large  scale  further  south,  the  contrary  being 
quite  the  fact.  No  portion  of  the  globe  exceeds  the  Southern  and  Gulf  coasts  of  the 
United  States  in  the  number  and  variety  of  excellent  food-fish,  their  waters  teeming 
with  them  throughout  the  year  and  permitting  their  capture,  especially  in  the 
cooler  seasons,  to  almost  any  imaginable  extent.  A  few  hoars'  labor,  either  with 
the  Une,  the  cast-net,  the  gill-net,  or  the  seine,  suffices  to  supply  the  fisherman  with 
food  for  days;  and  the  introduction  of  the  wholesale  means  cf  capture  (pounds  and 
tn^  not  yet  attempted)  will  probably  produce  no  appreciable  effect  upon  the  sup- 
ply. 

Among  the  species  which  may  be  mentioned  in  this  connection  are  the  menhaden, 
bluefiah,  and  mullet,  all  of  which  yield  important  fisheries  in  North  Carolina,  Vir- 
ginia, and  farther  south.  The  menhaden  is  taken  in  great  numbers  and  salted  in 
barrels,  being  considered  a  very  desirable  article  of  food. 

The  bluefish  spends  several  months  on  the  Southern  coast  after  leaving  the  North - 
em  and  Middle  States,  and  is  found  of  very  great  size— from  12  to  16  pounds.  Dur- 
ing the  late  autumn  and  early  winter  vast  numbers  of  these  are  shipped  to  the 
Korthem  markets,  where  they  find  a  ready  demand.  I  find  a  memorandum  that  on 
the  20th  of  November,  1872,  three  thousand  bluefish,  averaging  12  pounds  each,  or 
36,000  poands  altogether,  were  shipped  from  a  single  fishing  station  in  North  Carolina. 
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It  is  much  to  be  regretted  that  there  is  no  machinery  employed  in  the 
United  States  for  securing  the  statistics  of  our  fisheries,  the  example  of 
Canada  and  of  European  nations  not  having  yet  been  adopted.  The  only 
sources  of  knowledge  at  our  command  are  the  reports  of  the  cod  and 
mackerel  landed  at  American  seaport  towns,  as  made  by  the  Statistical 
Bureau  of  the  Treasury  Department,  the  reports  of  inspections  of  mack- 
erel by  the  States  of  Maine,  New  Hampshire,  and  Massachusetts,  and 
other  incidental  mention  of  local  yields,  such  as  the  annual  production 
at  Gloucester,  &c.,  as  can  be  picked  up. 

Of  all  these  fiah,  lioweyer,  the  mullet  is  perhaps  the  most  important,  as  being  taken 
in  larger  quantities  and  occupying  a  greater  number  of  persons  in  its  manipulation. 
The  fishy  however,  are  almost  exclusively  consumed  in  the  South,  a  very  few  being 
sent  to  Baltimore,  Philadelphia,  and  New  York.  At  present  it  may  be  considered  as 
even  more  of  a  staple  than  the  shad  and  alewife,  which  have  been  diminished  very 
materially  in  later  years;  the  supply  of  mullet,  however,  is  apparently  inexhausti- 
ble, and  io  repeated  from  year  to  year,  though  sometimes,  owing  to  extreme  weather 
and  other  conditions,  the  product  is  less,  the  condition  of  the  lower  classes  being  af- 
fected accordingly.  Indeed,  it  may  be  said  to  occupy  the  same  position  that  the 
mackerel  does  in  the  North ;  and  the  increasing  yield  of  this  fishery  has  undoubtedly 
had  much  to  do  with  the  reduced  demand  for  the  mackerel.  Although  as  a  fresh  fish 
it  may  be  considered  as  inferior  to  the  best  quality  of  mackerel,  it  is  by  most  persons 
considered  superior  to  it  when  salted.  At  Cape  Hatteras  the  mullet  fishery  is  said  to 
begin  about  the  middle  of  July ;  about  Fort  Macon  in  September,  and  later  further 
south,  continuing  for  from  one  to  two  months  at  each  station.  The  fish  then  come  in 
from  the  sea  for  the  purpose  of  spawning  and  enter  the  fresh  water,  being  similar  in 
this  respect  to  the  shad  and  alewife,  although  not  apparently  penetrating  any  coo- 
siderable  distance  from  the  mouth.  Like  the  herring  and  cod,  they  appear  to  spawn 
on  a  falling  temperature,  or  when  the  waters  have  acquired  a  certain  minimnoi. 
There  is  but  little  system  adopted  in  the  fishery,  several  individuals  combining  for  a 
particular  occasion  and  selecting  one  of  their  number  as  chief.  The  outfit  consists 
simply  of  two  or  three  six-oared  boats,  a  seine  from  75  to  100  yards  long,  several  split- 
ting  tables,  some  barrels,  and  salt.  The  fish  are  split  and  cleaned,  but  without  re- 
moval of  the  head,  and  are  slashed  in  the  thickest  side  for  the  better  penetration  of 
the  salt.  The  fish  are  all  fat  and  plump,  and  are  graded  by  size  and  not  by  quality. 
The  lower  grades  are  worth  from  (4  to  $5  a  barrel ;  the  higher  sometimes  bring  from 
$8  to  $10.  Not  more  than  from  seventy  to  a  hundred,  can  be  packed  in  a  barrel.  As 
many  as  five  hundred  barrels  of  mullets  are  taken  sometimes  at  a  single  haul.  The 
entire  catch  at  Fort  Macon  alone  is  estimated  by  Dr.  Yarrow  at  12,000  barrels.  The 
catch  of  a  single  county  of  North  Carolina,  Carteret,  is  given  at  70,000  barrels.  A 
large  portion  of  the  fish  are  bartered  in  the  seaboard  counties  for  agricultural  prod- 
ucts, 2 barrels  being  usually  considered  equivalent  to  15  bushels  of  corn.  They  are 
sent  by  the  railway  lines  all  through  the  interior  of  the  State,  where  they  meet  with 
great  demand.  Mullet  roes  are  also  considered  a  very  great  delicacy ;  a  portion  of 
them  are  pickled  and  the  others  slightly  salted  and  smoked.  They  usually  bring  from 
25  to  40  cents  a  dozen. 

With  an  increased  demand  and  improved  methods  of  capture  and  preparation, 
there  is  no  reason  why  the  yield  of  the  mullet  fishery  should  not  be  fully  equaled  in 
bulk  and  valne  to  that  of  the  mackerel,  as  the  fish  itself  is  in  countless  abundanoe 
and  found  for  many  hundreds  of  miles  along  the  coast. 

Dr.  H.  C.  Yarrow,  U.  S.  A.,  from  whose  manuscript  notes  I  have  obtained  the  facts 
referred  to  above,  states  that  two-thirds  of  the  entire  population  of  the  coast  of  North 
Carolina  is  employed  in  this  fishery. 
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Canada,  on  the  other  hand,  has  a  special  department  of  the  fisheries, 
organized  for  obtaiDing  the  necessary  data,  and  from  which  we  can 
learn  with  great  precision  the  number  of  vessels  and  boats,  their  ton- 
nage, the  men  employed,  with  the  yield  of  the  different  kinds  of  fishing, 
in  all  the  districts  of  the  several  provinces  constituting  the  Dominion. 
The  statistics  of  Newfoundland,  which  does  not  belong  to  the  confeder- 
ation, are  scarcely  more  valuable  or  reliable  than  those  of  the  United 
States.  It  is  much  to  be  hoped  that  both  countri^  will,  in  time, 
initiate  and  carry  on  a  system  more  like  that  of  Canada,  from  which, 
year  by  year,  tabulated  and  final  results  may  be  obtained. 

Having  been  requested  by  the  Secretary  of  State  to  proceed  to  Hali- 
fax and  be  present  during  the  International  Fishery  Convention,  I  have 
beeA  enabled,  from  the  testimony  adduced  in  regard  to  American  fish 
and  fisheries,  and  still  more  by  personal  inquiries  of  the  witnesses,  to 
obtain  a  great  deal  of  information  of  much  value,  a  portion  of  which 
will  be  embodied  in  the  present  report,  and  the  remainder  in  an  exten- 
sion of  the  subject  hereafter.* 

The  greater  portion  of  the  statistics  employed  in  the  present  report 
is  the  result  of  special  correspondence,  Initiated  and  maintained  with 

*The  treaty  of  Washington,  made  by  the  joint  high  commission  in  1871,  provided 
that  nearly  all  the  restrictions  to  the  unimpeded  use  of  the  fisheries  by  the  Americans 
on  the  shores  of  the  British  provinces  on  the  Atlantic  coast,  and  by  the  subjects  of 
these  proTinces  in  American  waters  as  far  soath  as  the  parallel  of  29°,  or  Cape  May, 
abonld  be  matnaUy  conceded,  and  either  party  was  to  have  the  privilege  of  exporting 
fish  other  than  the  prodncts  of  the  Great  Lakes  to  the  other  country  freeof  duty ;  and 
that  a  commission  should  meet  at  Halifax,  to  consist  of  a  commissioner  and  agent  for 
each  side,  to  determine  what  the  commercial  value  respectively  of  these  concessions 
amounted  to,  and  if  it  were  found  that  the  privileges  granted  to  the  Americans  were 
greater  than  those  secured  by  the  same  treaty  to  the  Dominion,  a  money  value  should 
be  estimated  for  a  twelve  years'  period  and  paid  by  the  United  States.  It  was  not 
supposed  at  the  time  that  the  balance  might  bo  on  the  other  side. 

This  convention  was  organized  in  obedience  to  the  provisions  of  the  treaty  at  llali. 
fiix  on  the  15th  of  June,  and  was  represented  by  Hon.  £.  H.  Kellogg  ou  the  part  of  the 
United  States,  and  Sir  Alexander  T.  Gait  on  the  part  of  Great  Britain,  the  third  com- 
missioner, in  accordance  with  the  provision  of  the  treaty,  being  Mr.  Maurice  Delfosse, 
the  minister  from  Belgium  to  the  United  States.  Mr.  Dwight  Foster,  of  Boston,  was 
the  agent  for  the  American  cause,  and  Mr.  F.  C.  Ford,  of  London,  for  the  British.  Mr. 
J.  H.  G.  Bergne,  of  the  foreign  office,  London,  was  chosen  as  secretary  of  the  joint 
convention. 

Subsequently  the  selection  of  counsel  was  authorized  to  assist  the  agents  in  their 
labors,  those  for  the  United  States  being  Mr.  Richard  H.  Dana,  Jr.,  of  Boston,  and  Mr. 
WiUiam  H.  Trescot,  of  Washington ;  the  British  counsel  being  one  for  each  province, 
namely  :  Mr.  Joseph  Doutre,  for  Canada ;  Mr.  S.  B«  Thomson,  for  New  Brunswick ; 
Mr.  Wetherbe,  for  Nova  Scotia ;  Mr.  Davies,  for  Prince  Edward  Island ;  and  Mr.  White- 
way,  for  Newfoundland. 

II  is  not  my  province  to  refer  to  the  history  and  results  of  this  convention  except- 
ing So  far  as  relates  to  the  testimony  available  for  the  objects  of  the  present  report. 
Suffice  it  to  say  that  a  vast  body  of  testimony  was  taken  on  both  sides,  much  of  it 
contradictory,  but  leaving  a  residuum  of  well-established  fact,  and  that  this  was 
supplemented  by  personal  inquiries  and  special  conference  with  the  most  intelligent 
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different  parts  of  the  country  for  the  purpose,  being  partly  the  result  of 
answers  to  a  series  of  questions  issued  in  printed  circulars  prepared  for 
the  purpose. 

The  reports  of  the  Massachusetts  commissioners  of  inland  lisheries 
have  furnished  much  valuable  information,  as  well  as  the  report  of  the 
commissioner  of  Maine. 

Colonel  Lyman,  one  of  the  Massachusetts  commissioners,  has  also 
supplied  some  i{Lanuscript  records  of  the  weirs  and  pounds  of  Massa- 
chusetts, which  have  contributed  greatly  in  making  up  these  statistical 
tables.  Especially  important,  too,  have  been  communications  firom 
Gapt  N.  E.  Atwood,  of  Provinoetown ;  Capt.  Prince  Orowell,  of  East 
Dennis  ^  Yinal  N.  Edwards,  of  Wood's  HoU ;  Mr.  Samuel  Powel,  of 
Kewport,  B.  I. ;  Capt.  Benj.  Ashby,  jr.,  of  l^oank.  Conn.;  Captain 
Hurlbut,  of  Gloucester ;  Captain  Babson,  collector  of  the  x>ort  of  Gloa- 
cester,  and  others  hereafter  enumerated. 

To  Mr.  G.  Brown  Goode,  assistant  of  the  17.  S.  Fish  Commission,  I 
am  indebted  for  very  important  service  in  collecting  information  and 
preparation  of  statistical  tables,  nearly  all  of  which  have  been  made  up 
by  him  for  the  purpose.  The  primary  divisions  into  which  an  article 
like  the  present  will  naturally  fall  are  as  follows : 

I.  The  natural  history  or  biology. — This  considers  the  fishes  and  cer- 
tain other  marine  animals  as  they  occur  in  nature,  and  without  partic- 
ular reference  to  their  relations  to  man,  except  incidentally,  or  as 
they  existed  in  Korth  America  before  its  occupation  by  the  white  man. 
Under  this  head  will  be  included,  first,  an  account  of  the  individaal 
habits  and  general  history  of  each  species  included  in  my  subject,  and 
next  a  general  view  of  our  marine  fishes  as  a  whole ;  e.  </.,  their  physi- 
cal and  mutual  relationships;  their  migrations  and  movements;  their 
abundance;  their  food;  their  diseases  and  fatalities;  and  finally,  their 
reproduction  and  growth. 

II.  Methods  of  capture. — After  consideration  of  the  inhabitants  of  the 
sea,  without  any  special  relation  to  man,  we  naturally  proceed  to  the 
history  of  the  various  methods  by  which  they  are  pursued  and  captured; 
this  involving  the  subject  of  fishing  grounds,  boats  and  vessels,  mra, 
the  apparatus  of  capture,  bait,  manner  of  fishing,  packing  on  shipboard, 
and  disposition  of  offal.  Eesults  of  the  fisheries  and  their  statistics 
will  naturally  fall  under  this  head. 

III.  Utilization  of  the  products  of  the  fisheries. — As  food,  clothing, 
medicine,  fertilizers,  industrial  applications,  etc.,  or  whatever  applica- 
tions are  made  of  the  fish  after  they  have  been  caught.  The  general 
statistics  of  fishery  products  may  come  under  this  head. 

lY.  Maintenance  and  improvement  of  the  fisheries. — This  subject  na^ 
urally  follows  those  preceding,  and  does  not  usually  come  up  for  con- 
sideration among  communities  until  real  or  imaginary  scarcity  or  diffi- 
culties of  capture,  etc.,  begin  to  press  upon  their  members. 
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V.  General  political  consideratiois. — Under  this  head  are  included  the 
subject  of  the  fisheries  in  relation  to  the  State,  bounties,  inspection,  in- 
ternatiooal  relations,  &c. 

I  propose  to  consider  the  subject  of  the  fish  and  fisheries  of  Eastern 
North  America  substantially  as  given  above,  although  I  shall  not  be 
able  to  follow  the  various  subdivisions  in  equal  detail,  indeed  omitting 
some  of  them  entirely  for  the  present.  So  much  yet  remains  to  be 
known  in  regard  to  many  of  the  topics  enumerated  that  I  can  only 
hope  that  the  meagerness  and  incompleteness  of  what  I  may  say  of 
them  will  call  attention  to  the  fact  and  secure  the  co- operation  of  others 
in  a  future  more  reliable  rendering  of  the  whole  subject. 

GENERAL    GONSIDBBATIONS     IN    REGARD    TO    THE    SPECIAL  IMPOR- 
TANCE AND  VALUE   OF  THE    SEA  FISHERIES. 

It  may  be  safely  stated  that  as  a  source  of  animal  food  to  man  the 
sea  is  the  great  fountain  head,  and  that  without  this  resource  the  sup- 
ply  of  Buch  food  would  be  comparatively  limited  and  far  inferior  to  the 
demand  of  the  various  populations  of  the  globe. 

In  the  much  greater  proportion  of  ocean  to  land  this  reservoir  of  food 
is  practically  inexhaustible,  and  not  only  do  the  people  living  near  its 
shores  find  a  daily  supply  for  consumption  in  a  fresh  state,  but  by 
proper  methods  of  preparation  and  preservation  the  product  of  the  sea 
can  be  fitted  for  long-continued  keeping  and  for  transportation  to  dis- 
tant markets,  where  fishing  is  difficult,  or  into  the  interior,  where  it  is 
impracticable.  It  is  not  a  little  remarkable  that  abundant  as  is  the 
supply  of  fish  in  the  warmer  portions  of  the  world  it  is  impossible  to 
preserve  them  there,  and  consequently,  in  Catholic  countries  especially, 
where  the  consumption  of  fish  on  certain  days  is  a  necessity,  the  colder 
countries  of  the  North  are  drawn  upon  to  furnish  cod,  haddock,  hake, 
herring,  etc.,  to  their  own  great  profit.  It  is  difficult  to  make  a  calcu- 
lation as  to  tlie  comparative  amount  of  animal  food  derived  from  the 
ocean  and  the  land,  but  it  is  stated  (Report  of  the  British  Sea  Fisher- 
ies, 1866, 1,  p.  xvi)  that  the  weight  of  trawled  fish  supplied  to  the  Lon- 
don market  amounts  to  300  tons  daily,  and  is  nearly  equal  to  the  total 
amount  of  beef,  and  that  the  price  paid  to  the  fishermen  for  this  food  is 
only  one  eighth  of  that  paid  to  the  first  producer  of  the  beef.  It  is  also 
a  gratifying  and  important  consideration  that  the  sources  of  food  in  the 
sea  are  very  far  from  being  all  made  use  of,  and  that  while  in  regard  to 
the  best  known  and  most  highly  appreciated  fish  improved  methods  are 
constantly  being  devised  for  successfully  increasing  the  amount  of  the 
catch  at  less  expense,  there  are  a  vast  number  of  sea  animals  which, 
while  highly  prized  in  some  portions  of  the  world,  and  really  of  supe- 
rior excellence  and  wholesomeness  as  food,  are  despised  elsewhere.  In 
time,  however,  such  prejudices  will  be  overcome  and  the  various  spe- 
cies referred  to  fully  appreciated. 
S.  Mis-  90 2 
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Kamerous  illustrations  of  the  propositions  here  enunciated  will  be 
found  in  the  portions  of  the  present  article  devoted  to  the  considera- 
tion of  particular  kinds  of  fish  found  in  American  waters.  There  is 
practically  no  difficulty  in  even  a  dense  population  finding  its  subsist- 
ence in  the  sea,  both  as  regards  the  food  necessary  for  daily  consump- 
tion and  for  the  means  of  securing  either  necessities  or  luxuries  by 
means  of  a  trade  in  the  same  commodity,  this  fish  supply  being  furnished 
and  maintained  without  the  necessity  of  any  previous  cultiVation  or 
care,  nature  providing  for  the  successions  of  the  crop,  and  leaving  it 
only  to  man  to  gather  its  full  perfection.  A  spear,  the  bow  and  arrow, 
a  hook  and  line,  a  boat,  even  of  the  simplest  and  most  primitive  char- 
acter, possibly  even  a  floating  log,  will  answer  the  necessary  purpose; 
while  the  more  extended  investments  of  nets,  weirs,  and  pounds,  vessels 
for  going  a  considerable  distance  to  se^  or  even  sailing  to  distant 
waters,  are  generally  within  the  reach  of  the  successful  fisherman  or  a 
combination  of  several  of  them. 

The  case  is  very  different  on  the  land,  where  only  a  nomadic  people 
can  derive  support  from  the  wild  game  or  fowl,  and  this  scarcely  more 
'than  sufficient  for  daily  food  and  clothing,  leaving  but  little,  for  sale  or 
export.  As  the  population  increases,  this  food  becomes  scarce  and  is 
either  exterminated  or  driven  away,  so  that  it  offers  but  a  scanty  pro- 
vision for  the  sustaining  of  life.  It  is  then  necessary  to  resort  to  the 
arts  of  the  agriculturist ;  the  land  must  be  cleared  and  tilled,  the  seed 
sown,  and  a  harvest  obtained,  sometimes  after  many  months  of  waiting, 
and  with  a  chance,  unfortunately  too  often  realized,  of  a  partial  or  total 
destruction  of  the  whole  by  storm,  rain,  hail,  drought,  blight,  or  destruc- 
tive insects.  Even  at  best,  too,  only  a  small  margin  of  annual  profit  is 
left  after  the  interest  on  the  investment  and  other  deductions  are  made 
from  the  proceeds ;  and  although  the  farmer  who  controls  a  iarge 
body  of  land  and  works  it  by  labor-saving  machinery,  or  can  gather  in 
a  large  aggregate  of  the  small  proceeds  of  individual  laborers,  may  ac- 
quire a  competence  and  even  wealth  in  time,  yet  comparing  the  profits 
of  a  laborer  who  has  but  a  small  tract  of  land  at  his  command  with 
those  of  the  fisherman  who  has  the  sea  for  many  miles  under  his  con- 
trol, we  shall  find  the  actual  results  to  be  very  different  in  the  two  cases. 

Fishing,  as  an  occupation,  in  fresh  waters,  is  much  less  remunerative 
than  the  same  business  prosecuted  in  the  sea,  as  by  the  limitation  of  area 
the  supply  becomes  sooner  exhausted,  and  is  under  the  influence  of  cli- 
matic and  physical  conditions  and  •  the  direct  agencies  of  man.  So  far 
a's  the  rivers  are  concerned,  it  is  only  where  they  are  in  connection  with 
large  interior  lakes,  which  take  the  place  to  them  of  oceans,  that  the 
most  favorable  conditions  for  the  fresh-water  fisheries  are  to  be  met 
with ;  and  the  great  lakes  themselves,  such  as  those  along  the  northern 
border  of  the  United  States,  by  their  vast  extent  and  great  depth,  are 
really,  for  all  practical  purposes,  simply  oceans,  and  furnish-trout,  white- 
fish,  sturgeon,  and  other  species  in  enormous  numbers.    Even  here, 
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however,  the  possibility  of  the  exhaustion  of  the  fisheries  is  to  be  con- 
sidered and  remedies  applied  in  the  way  of  protection,  artificialpropa- 
gation,  &c. 

I  do  not  refer  in  this  to  the  proceeds  of  rivers  connected  with  the 
ocean  and  supplied  with  anadromous  fish,  such  as  salmon,  shad,  ale- 
wives,  &C,  These  are  simply  pathways  for  certain  forms  of  sea  fish, 
which  enter  them  for  the  purpose  of  spawning  and  return  to  the  sea 
again,  thus  coming  within  most  convenient  reach  of  human  energy  in 
their  captore. 

Apart  from  the  iUustrations  already  presented  of  such  fisheries  in  the 
United  States,  I  may  refer  to  the  fisheries  of  the  Volga,  which  is  con- 
nected with  the  Caspian  Sea.  Here,  according  to  Yon  der  Schultz,  an 
enormous  number  of  pounds  are  annually  captured. 

For  the  artificial  culture  of  fish  in  fresh  water  it  is  probable  that  the 
carp  and  tench  are  most  profitable,  as  furnishing  the  greatest  yield  in 
pounds,  and  even  in  values,  for  a  given  outlay;  and  as  these  are  herbiv- 
orous fish,  thriving  In  waters  not  suited  to  most  other  species,  there  is 
reason  to  anticipate  that  a  great  advantage  will  result  to  the  United 
States  from  the  measures  now  in  progress  by  the  U.  S.  Fish  Commission' 
to  mnltiply  them,  especially  as  the  climate  and  waters  of  this  country 
appear  eminently  adapted  to  their  condition. 

The  agency  of  the  sea  fisheries  is  also  of  importance  to  the  welfare 
of  a  nation  otherwise  than  merely  in  the  actual  yield  of  food  obtained, 
or  of  other  articles  of  necessity  or  luxury.  The  infiuence  of  a  sea-fish- 
ing life  in  rendering  men  bold,  self-reliant,  hardy  adventurers  is  well 
known,  and  the  infusion  into  the  general  population  of  such  an  element 
is  of  great  importance.  The  pursuit  of  sea-fishing  has  an  important 
and  very  valuable  infiuence  in  training  men  for  a  sea-faring  life  gener- 
ally, there  being  but  little  practical  difference  between  the  fitting  out 
of  a  vessel  for  a  distant  sea  fishery  and  taking  the  same  or  another  ves- 
sel for  an  extended  voyage  to  various  points  of  the  globe  in  the  inter, 
est  of  commerce.  It  is  from  the  hardy  population  of  the  fishermen  that 
the  merchant  marine  derives  essentially  its  material,  while  the  armed 
vessels  of  governments  depend  more  indirectly  upon  the  same  source 
for  manning  their  ships.  It  is  for  this  reason  that  in  all  maritime  na- 
tions the  fishing  population  is  looked  to  as  a  source  of  strength  and 
protection,  supplying,  as  it  does,  an  element  absolutely  necessary  to 
the  well-being  of  the  country,  and  in  many  instances  bounties  and  priv- 
ileges have  been  extended  to  increase  the  inducements  to  enter  npqn 
and  prosecute  the  sea-fisheries.  The  life  of  the  fisherman  is,  of  course, 
not  one  of  ease ;  he  is  exposed  to  dangers  and  hardships  which  to  a 
landsman  would  appear  appalling,  but  which  are  taken  by  the  fisher- 
man in  the  regular  way  of  his  duty.  There  is,  however,  no  class  of 
community  more  liable  to  peril  than  the  fishermen,  their  dangers  being 
proiwrtioned  in  a  great  degree  to  their  enterprise.  Of  the  fishing  pop- 
ulation of  the  United  States,  that  of  Cape  Ann  may  be  considered  as 
eminently  typical  of  the  bold  and  resolute  sailor,  and  every  year  the 
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Cape  has  reason  to  deplore  a  large  loss  of  life  and  property  especially 
as  the  result  of  winter-fishing  on  the  George's  Bank  not  inaptly  termed 
the  '' Gloucester  graveyard." 

Proctor's  '^Fisherman's  Memorial  and  Record  Boo  k  "  gives  the  nameB 
of  1,252  men  and  280  vessels  lost  in  the  fisheries  from  the  port  of  Gloa- 
cester  between  the  years  1830  and  1873,  or  during  a  period  of  nearly 
half  a  century.  It  is  estimated  that  ten  women  and  twenty  childreD 
are  annually  deprived  of  husband  and  father  by  this  service,  the  actual 
losses  averaging  twenty-eight  lives  and  six  vessels  annually.  The 
total  amount  of  property  lost  in  the  period  mentioned  was  dl^l^^^^' 

For  the  better  illustration  of  the  present  article  it  would  be  desirable 
to  present  a  statement  of  the  product  and  values  of  the  fisheries  of 
the  several  maritime  nations,  so  as  to  show  the  aggregate ;  and  if  relia- 
ble data  were  available  for  this  purpose  the  result  would  bo  an  amaz- 
ing one.  Unfortunately,  the  statistics  of  most  nations  are  so  inaccu- 
rate or  incomplete  as  to  render  such  a  comparison  entirely  impossi- 
ble. We  have,  however,  in  an  important  report  from  Mr.  Richard  D. 
Cutts,  '^  The  Fisheries  and  Fishermen  of  the  North  Pacific,  and  the 
Commerce  in  the  Products  of  the  Sea,  Washington,  1872,"  a  table  of  the 
products  of  certain  portions  of  the  fisheries  of  fifteen  countries  in  the 
year  1865.    They  are  as  follows : 

Codfish 120,730,249 

Herring 17,6K.408 

Whale  oil  6,057.967 

Mackerel 4,689,687 

Sardines... 2,600,000 

Cod-liver  oil 3,419,896 

Seal  oil 757,838 

Pilchards 375.000 

Total 59.606.21b 

This,  however,  is  merely  a  suggestion,  and  is  probably  far  below  the 
aggregate  of  that  year,  and  much  less  than  that  at  the  present  time. 

The  general  facts  in  regard  to  these  subjects  may  perhaps  be  best 
appreciated  by  some  particular  statistics  in  regard  to  certain  countries, 
especially  Norway,  for  which  I  give  the  figures  for  18G6. 

Total  product  of  Norwegian  fisheries. 

The  following  statistics  of  the  average  product  of  the  Norwegian  fish- 
eries is  given  by  Baars  in  1866  (Les  Peches  de  la  Norw^ge,  p.  58) : 

Winter  herring,  600,000  barrels,  at  18  francs $2,400,000 

Summer  herring,  220,000  barrels,  at  20  francs 800,000 

Salted  fish,  22,000,000  kilograms,  at  40  francs  per  100  kilograms 1,760.000 

Dried  fish,  1:5,000,000  kilograms,  at  35  francs  i>er  100  kilograms 850,000 

Pickled  fish,  60,000  barrels,  at  20  francs 250,000 

Cod-liver  oil,  60,000  barrels,  at  90  francs 1,080.000 

Cod  roes,  35,000  barrels,  at  50  francs 350.000 

Lobsters.  2,000,000,  at  6  cents  each 120.000 

Fishgaano,  350,000  kilograms,  at  30  francs 5,100,000 

Total 12,710,000 
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AccordiDg  to  Schaltz  (Bep.  U.  S.  F.  C.)>  the  anaaal  catch  of  fish  in 
the  Caspian  Sea  and  its  tribataries  amoants  to  68,000,000  pouuds,  worth 
about  $10,500,000. 

The  subject  of  the  yield  of  the  fisheries  of  the  United  States  and  the 
Dominion  of  Canada  is  of  more  special  interest  in  the  present  report. 
So  far  as  Canada  is  concerned  an  excellent  system  of  supervision  by  the 
Government  enables  us  to  gather,  with  more  or  less  accuracy,  the  re- 
tarns  as  to  the  number  of  vessels,  of  men,  and  the  general  yield  for 
the  different  classes  of  objects  in  the  various  portions  of  the  Dominion ; 
and  which,  although  these  returns  are  probably  considerably  below  the 
actual  figures,  still  answer  a  useful  purpose  as  a  basis  for  comparison 
and  for  obtaining  a  general  average. 

Newfoundland,  which  is  not  a  part  of  the  Dominion,  has  unfort- 
anately  no  corresponding  record  to  which  reference  may  be  made.  The 
case  is  equally  unsatisfactory  iu  the  United  States.  Here  the  General 
Government  does  not  pretend  to  exercise  any  supervision  iu  the  collection 
of  statistics  of  the  sea  fisheries,  with  the  exception  of  such  as  are  con- 
ducted by  a  certain  class  of  vessels,  occupied  in  foreign  waters.  Of 
the  great  local  business  of  fishing,  either  by  means  of  small  boats  that 
go  out  to  a  short  distance  from  the  land  or  the  larger  coasting  vessels? 
we  have  no  reliable  data.  It  is  true  that  certain  States,  especially 
Maine,  New  Hampshire,  and  Massachusetts,  provide  for  the  inspection 
of  pickled  fish,  which  is  branded  according  to  the  several  degrees  of 
excellence ;  and  this  furnishes  us,  as  far  as  that  class  of  products  is 
concerned,  with  tolerably  reliable  information.  Other  products,  how- 
ever, are  unrecorded,  and  only  an  approximation  to  the  amount  can  be 
made.  The  State  of  Massachusetts  has,  however,  lately  undertaken  to 
secure  reliable  facts  under  this  head,  and  the  commissioners  of  inland 
fisheries  have  been  empowered  to  require,  under  suitable  penalties,  an 
annual  return  of  the  yield  of  every  weir,  pound,  and  gill-net  on  the 
coast. 

While  it  is  probable  that  the  supply  of  fish  on  the  outer  banks  and 
in  the  deep  sea,  away  from  the  immediate  coast,  is  as  great  as  that  of 
former  years,  a  lamentable  falling  off  is  to  be  appreciated  in  the  capture 
of  anadromous  fish,  such  as  the  shad,  salmon,  and  the  alewife,  as  well  as 
of  many  species  belonging  immediately  to  the  coast,  such  as  the  striped 
bass,  the  scup,  and  other  fish. 

Fortunately,  it  is  believed  they  are  capable  of  remedy  by  proper  leg- 
islation and  protection,  artificial  propagation,  etc.,  and  that  we  may  look 
forward  in  the  distant  future  to  a  very  considerable  return  to  the  for- 
mer very  desirable  state  and  condition  of  the  fisheries. 

In  proof  of  the  abandance  formerly  existing  I  will  only  refer  to  the 
chapter  under  that  head  in  the  first  report  of  the  United  States  Fish 
Commission,  in  which  the  quotations  are  supplied  from  early  historical 
lecords,  extending  back  to  the  first  peopling  of  the  country  by  the  whites. 
The  capture  of  thousands  of  striped  bass  by  means  of  nets  stretched 
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across  the  moaths  of  tidal  rivers,  the  schools  of  scup  so  thick  that  the> 
crowded  each  other  oat  of  the  water  in  their  passage,  single  hauls  of 
from  three  to  five  thousand  shad,  and  of  from  one  to  nine  hundred  thou- 
sand alewives  with  the  small  nets  used  at  that  time,  the  taking  of  a  hun- 
dred sturgeon  wiCh  the  hook  and  line  in  a  day,  and  other  similar  facte 
all  going  to  prove  the  general  statement.  A  fisherman  could,  in  a  few 
hours  and  within  a  short  distance  from  his  home,  fill  his  boat  with  cod, 
haddock,  halibut,  and  other  valuable  l^pecies,  and  could  take  hundreds 
of  pounds  where  now  from  one  to  ten  would  be  considered  a  satisfac- 
tory return  under  the  same  circumstances. 

As  already  stated,  however,  we  may  look  forward,  if  not  to  the  for- 
mer state  of  things,  yet  to  a  great  improvement  on  the  present  condi- 
tion, and  to  this  the  efforts  of  State  governments  as  well  as  of  the  Gen- 
eral Government  and  of  the  Dominion  of  Canada  are  being  directed 
with  the  utmost  zeal,  seconded  by  a  groyning  public  sentiment. 

It  may  be  remarked  that  the  number  of  shad  and  herring  (alewives) 
barreled  on  the  Potomac  Kiver  as  the  result  of  six  months'  fishing  is 
equal  to  the  entire  yield  of  the  Scottish  fisheries  for  the  entire  year  of 
1873,  one  of  their  most  successful  years. 

In  an  appendix  to  the  Documents  and  Proceedings  of  the  Halifax 
Commission,  pp.  3360  et  seq.^  prepared  by  Mr.  Goode,  will  be  found  a 
statement,  as  approximately  accurate  as  possible,  of  the  yield  of  the 
shore  fisheries  returned  in  the  year  1876,  with  partial  returns  for  1877, 
These,  it  will  be  understood,  are  entirely  the  results  of  the  inshore 
fisheries,  with  scarcely  an  exception,  the  capture  being  made  by  pounds, 
traps,  or  gill-nets,  set  either  on  or  close  in  shore,  or  by  line- fishing  from 
open  boats,  also  close  to  the  land. 

I  have  also  compiled  a  table  of  the  sea  fisheries  of  Canada  for  the 
year  1876,  rearranging  the  tables  of  the  report  of  the  minister  of  marine 
and  fisheries,  so  as  to  show  what  are  purely  sea  fisheries,  what  are  fresh 
water,  and  what  are  incidental  products.  In  preparing  this  table  I 
have  converted  the  estimates  of  the  weight  of  dry,  smoked,  and  pickled 
fish  into  their  estim£|>ted  weight  when  fresh,  so  as  to  supply  a  more 
ready  comparison.  It  is  extremely  diflBcult  to  obtaitl  any  estimate  of 
the  yield  of  the  distant  fisheries,  prosecuted  in  vessels  and  from  the 
ports  of  the  United  States.  The  report  of  the  Washington  Bureau  of 
Statistics  for  the  fiscal  year  ending  June  30, 1877,  enumerates : 

PoalldA. 

Codfish 71,:i73.900 

Mackerel 30,542,500 

Herring 22,328,700 

Other  fish 11,503,540 

Fresh  fish, not  cured 99,677,911 

A  second  column  gives  the  estimated  weight  of  these  fish  when  fresh, 
and  is  obtained  in  making  up  the  table  of  Canadian  statistics  by  mul- 
tiplying the  weight  of  the  codfish  by  three;  and  adding  one-fifth,  or  20 
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per  cent.,  to  the  weights  of«  the  herring  and  mackerel.    We  have  thus 
an  aggregate  which  we  are  snre  is  very  far  below  the  proper  figures. 

Within  the  last  two  years  a  very  great  increase  in  the  demand  for 
fish  fresh  from  the  sea  has  sprung  up  in  the  United  States,  mpst  por- 
tions of  the  interior  being  now  regularly  supplied.  •  To  this  end  the 
improved  methods  of  preservation  and  transportation  have  greatly  con- 
daoed.  The  use  of  ice  in  its  various  applications,*  the  employment  of 
refrigerating  chests  and  refrigerator  steamboats  and  cars  and  other  de- 
vioeSy  permits  the  transportation  of  fish  many  miles  in  a  brief  space  of 
time.  During  the  present  year  salmon  have  been  loaded  in  cars  on  the 
Bestigouche  Biver  and  delivered  'in  Kew  York  in  thirty  hours.  The 
fish  are  packed  in  boxes  with  snow  and  placed  in  a  refrigerator  car 
supplied  with  a  quantity  of  ice,  so  that  on  arriving  in  New  York  the 
snow  is  generally  entirely  unmelted.  Fish  are  packed  in  chests  in  Florida 
and  delivered  in  New  York  by  steamer  in  the  same  manner.  Fish 
taken  in  pounds  or  giU-nets  or  with  lines  along  the  coast  are  concen- 
trated at  shipping  points  and  forwarded  by  rail  or  in  smacks,  properly 
iced.  They  are  then  repacked  and  sent  by  various  lines  of  eonveyance 
to  their  distant  markets. 

Such  is  now  the  miethod  and  system  adopted  in  this  business  that  it 
becomes  ver>'  difficult  to  obtain  fresh  fish  in  seaport  towns,  the  ma- 
chinery of  collecting  and  transporting  being  so  arranged  as  to  prevent, 
to  a  very  great  extent,  the  diversion  of  any  portion  of  the  stock  to  the 
local  consumption.  Indeed,  it  is  not  at  all  uncommon  for  fish  to  be 
sent  directly  away  from  a  village  on  or  near  the  coast  to  New  York  or 
Boston  in  a  general  shipment  to  market,  and  afterwards  returned  to 
its  starting  point  for  consumption.  One  supposed  evidence  of  an 
increasing  scarcity  of  fish  is  the  increase  in  price  at  such  stations. 
This  is,  however,  a  fallacious  argument,  as  the  market  is  regulated  by 
the  rates  obtainable  in  the  centers  of  supply  rather  than  elsewhere, 
and  the  local  prices  necessarily  must  correspond.  The  proprietor  of  a 
weir  or  pound  generally  has  his  entire  catch  pre-engaged  to  the  whole- 
sale dealer  in  New  York  or  Boston,  and  he  cannot  keep  his  accounts 
satisfactorily  if  iie  permits  any  portion  to  be  diverted  by  the  way. 
Formerly,  before  the  introduction  of  the  use  of  ice  and  the  improved 
system  of  transportation,  whenever  a  great  catch  of  fish  was  made,  the 
principal  market  would  be  found  at  a  x>oint  on  or  near  the  landing,  the 
fish  being  taken  in  wagons  and  peddled  in  the  interior,  but  always  over 
a  limited  area,  the  result  being  that  prices  were  usually  or  frequently 
very  low,  and  not  remunerative,  in  cases  of  a  glut  in  the  market.  It 
is  to  the  interest  of  fishermen,  of  course,  that  there  should  be  no  danger 
of  such  a  glut,  and  that  all  the  catch  be  disposed  at  a  fair  price. 

*  Id  1874  there  were  25,000  tons  of  ice  brongbt  from  Norway  to  Hull,  for  the  pre** 
enration  of  fish  taken  by  trawl  nets. 
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L— NATUEAL  HISTOET. 

GENERAL  CONSIDERATIONS  IN  REGARD  TO  THE  SPECIES  OP  FOOD- 
FISHES  OF  THE  EASTERN  COAST  OF  THE  UNITED  STATES  AND  OF  THE 
DOMINION  OF  CANADA. 

The  peculiar  difficulties  of  investigating  the  natnral  history  and  gen- 
eral character  of  the  inhabitants  of  the  sea^  excepting  so  far  as  they  can 
be  observed  in  aquaria,  have  tended  very  greatly  to  prevent  the  acquisi- 
tion of  satisfactory  information  in  relation  to  their  habits  and  charac- 
teristics; and  it  is  therefore  not  surprising  that  our  knowledge  of  this 
portion  of  the  animal  kingdom  is  far  inferior  to  that  of  species  beloug- 
ing  to  the  land.  This  proposition  applies  almost  equally  to  the  fish  of 
all  countries,  there  being  very  few  species,  even  on  the  coast  of  Europe, 
the  biology  of  which  has  been  worked  out  in  a  satisfactory  manner.  Of 
a  few  species  we  know  more  than  we  do  of  others,  especially  of  the  sal- 
mon, several  kinds  of  herring,  and  the  cod.  All  these,  as  constitutiug 
an  important  source  of  wealth,  have  been  investigated  by  scientific 
commissions,  organized  by  Gtovemments,  and  embracing  men  trained  to 
research,  and  competent  to  do  the  work  assigned  them. 

With  anenlightened  appreciation  of  the  importanceof  this  subject,  the 
Norwegian  Government  has,  for  a  number  of  years,  employed  some  of 
its  best  naturalists,  such  as  Professor  Sars,  Prof.  A.  BoBck,  Mr.  Robert 
Gollett,  and  others,  in  these  inquiries,  providing  them  with  all  the  neces- 
sary facilities.  The  inherent  difficulties  in  the  way  will  be  readily  appre- ' 
ciated,  in  view  of  the  fact  that  even  under  such  circumstances  the  inves- 
tigators have  not  succeeded  as  yet  in  entirely  working  out  the  problems 
submitted  to  them  for  solution,  but  year  by  year  further  discoveries 
have  been  made,  the  sum  of  which  constitutes  the  most  if  not  the  only 
reliable  data  at  the  service  of  inquirers  elsewhere. 

In  view  of  these  considerations,  therefore,  I  trust  that  I  shall  be  ex- 
cused, if  the  accounts  I  give  of  the  present  state  of  our  well-established 
knowledge  of  the  habits  and  distribution  of  the  American  sea  fish  be 
more  or  less  meager,  especially  as  the  limitation  of  the  present  report 
will  forbid  going  into  very  minute  detail.  By  distributing  questions, 
as  is  now  being  done  to  a  considerable  extent,  to  the  most  intelligent 
observers  throughout  the  country,  and  submitting  particular  questions 
and  inquiries,  and  then  by  collating  the  results,  it  is  hoped  that  a  large 
body  of  facts  will  shortly  be  available. 

The  fishes  of  any  region  may  be  considered  either  in  a  purely  zoolog- 
ical point  of  view,  or  as  they  would  be  treated  in  a  natnral  history  mon- 
ograph, or  in  their  relations  to  particular  industries  or  to  some  special 
relation  they  may  have  to  the  land  or  water.  For  the  purposes  I  have 
in  view  the  subject  of  the  biology  or  natnral  history  of  our  fishes  may  be 
treated  under  the  following  heads : 

A.  A  systematic  list  of  the  species  embraced  in  the  subject,  includ- 
ing  also  the  fishes  and  marine  invertebrates  serving  as  food  and  bait. 
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B.  Biograpbica]  notices  of  the  most  important  species.  After  treat- 
ing them  separately  they  may  be  considered  collectively,  or  at  least  by 
groups  of  species. 

C.  The  relationships  of  fishes  in  general  to  each  other  and  to  the 
shores  and  searbottom,  as  also  to  physical  condition,  their  migration  and 
movements,  and  the  inflaence  of  men  npon  the  same. 

D.  Their  numbers  and  abundance  formerly  and  at  the  present  time. 

E.  Their  fatalities,  diseases,  and  destruction  by  natural  causes  and 
other  than  by  ordinary  human  agency  (which  belong  to  the  subject  of 
the  fisheries). 

F.  Their  food,  animal  and  vegetable. 

G.  Their  reproduction,  including  their  fecundity,  their  habits  during 
that  season,  their  rate  of  growth,  and  their  conditions  of  maturity. 

A. — ^LlST   OP  THE  PRINCIPAL  FOOD  AND  BAIT  MARINE  FISHES  OF  THE 
EASTERN  UNITED  STATES  AND  BRITISH  PROVINCES.* 

1.  PRINOIPAL  food  and  BAIT  FISHES. 

LOPHIIDJK. 

1.  Lophius  piscatorius  (Linn.;.    Goosefish;  Monkfish;  Molligut. 
Nova  iScotia  and  Chesapeake. 

PLEURONECTID-ffi. 

2.  Pseudopleuronectes  americanus  (Walb.)  Gill.  Common  Flounder; 
Winter  Flounder;  Mud  Dab  (Massachusetts  Bay) ;  Sole  (New  York). 
Nova  Scotia  to  Cape  Hatteras. 

3.  Limandaferruginea  (Storer)  Goode  &  Bean.  Eusty  Dab ;  Sand  Dab 
(Maine). 

Nova  Scotia  to  Long  Island. 

4.  Olypiocephalus  cynoglossus  (Linn.)  Gill.    Pole  Flounder. 
North  Atlantic,  south  to  Block  Island. 

5.  Pamatapsetta  dentata  {Stover)  Gill.    Smooth  Plaice;  Smooth>back. 
Massachusetts  to  Maine. 

6.  Hippoglossoides  platessoides  (Fabr.)  Gill.    Arctic  Dab. 
Polar  regions  to  Cape  Cod. 

7.  Pseudarhombus  deniaius  (Linn.)  Giinther.    Common  Flounder. 
Cape  Ann  to  Brazil. 

8.  Hippoglossus  vulgaris  (Fleming).    Halibut. 
Greenland  and  Newfoundland  to  Cape  Hatteras. 

9.  Platysomatichthys  hippoglossoides  (Walb.)  Goode  &  Bean.  Green- 
land Turbot 

Greenland  to  Eastern  Banks. 

*  Thislist  18  intended  to  present  the  principal  species  of  food  and  bait  fishes  found 
sorth  of  the  Delaware  or  the  thirty-nintk degree  of  latitude. 
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GADID^. 

10.  Pollachius  carbonarim  (LiDn.)  Bon.  Pollock :  Coal-fish  (EnglaDd). 
GreeDland  to  Gape  Hatteras. 

11.  Oadus  morrhua  Linn.  Common  Codfish;  Sarandlik  and  Sarand- 
lisksoak  (Greenland). 

Polar  regions  to  Cape  Hattera^. 

12.  Microgadus  tomcodus  (Walb.)  Gill.    Tomcoil;  Frost-fish. 
Newfoundland  to  Cape  Hatteras. 

13.  Melanogrammus  cegUfinus  (Linn.)  Gill.    Haddock. 
Newfoundland  to  Cape  Hatteras. 

14.  Phycis  chus8  (Walb.)  Gill.  Codling  (New  York) ;  Old  English  Hake; 
Squirrel  Hake  (Massachusetts) ;  Ling;  Chuss  (formerlj^  at  New  York); 
Codling  (Newport) ;  Fork-beard  (England). 

Newfoundland  to  0ape  Hatteras. 

16.  Phycis  tenuis  (Mitch.)  DeKay.     Codling  (New  York) ;  White  Hake 
(Massachusetts) ;  Squirrel  Hake  (Maine). 
Newfoundland  to  Cape  Hatteras. 

16.  Brosmius  brosnte  (Miiller)  White  (d.  ^  s.)  Cusk  (Massachusetts); 
Torsk  or  Tusk. 

North  Atlantic,  south  to  Cape  Cod. 

MERLUCIID^. 

17.  Merlucius  bilinearis  (Mitch.)  Gill.  American  Hake ;  Silver  Hake 
(Maine);  Whiting  (Massachusetts);  Stock-fish. 

Nova  Scotia  to  Cape  Hatteras. 

SCOBP^NID-E. 

18.  Sebdstes  niarinus;  Linn.  (d.  ^  s.).  Norway  Haddock ;  Hemdnrgan; 
Ked-fish  ;  Bream  (Maine) ;  Eose-fish;  Snapper  (Massachusetts  Bay, 
Storer) ;  Bed  Sea-perch  (New  York) ;  Bed  Perch  (Eastport). 

Polar  regions  to  Block  Island. 

19.  Tautoga  onitis  (Linn,)  Gthv.    Black-fish;  Tautog. 
Bay  of  Fundy  to  South  Carolina ;  New  York. 

20.  Tautogolahrus  adspersns  (Walbaum)  Gill.  Burgall  or  Bergall  (New 
York) ;  Cimner  or  Conner ;  Chogset  (New  England).;  Bluefish  or  Blue 
Perch.     . 

Newfoundland  to  Cape  Hatteras. 
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XIPHIIDJE. 

22.  Xiphias  gladius  Linn.    Common  Swordfisli. 
Nova  Scotia  to  West  Indies. 

23.  TetrapturusaWidus  Foey.    Billftsb;  Spearfisb. 
Gape  Cod  to  West  Indies. 

24.  HisHaphorus  americanus  liac.     Sail  fish. 
Cape  Cod  to  West  Indies. 

SCOMBRIDiE. 

25.  Scomber  scambrus  Linn.    Mackerel ;    Wawwhuune-kesuog   (Narra- 
^nsett  Indians,  Trnmbnll) ;  Caballa  (Cuba). 

Greenland  to  Cape  Hatteras. 

26.  Scomber  grex  Mitcbell  (=  S.  pneumatophorun  De  la  Rocbe).    Chub 
Mackerel. 

Nova  Scotia  to  Cape  Hatteras. 

27.  Sarda  mediterranea  (Schn.)   Jordan.     Bonito;    Skip-jack  (Boston 
market). 

Cape  Cod  to  Florida. 

28.  Orcynus  thynnus  (Linn^  Goode  (d.  ®  s.).    Horse- mackerel  (Massa- 
chusetts, &c.) ;  Albicore  (Rhode  Island) ;  American  Tunny. 
Newfoundland  to  Florida. 

29.  Orcynus  aUiteratus  (RBit)  Gtili.    Little  Tunny;  Albicore;  Alliterate; 
(Naples) ;  Mackerel  (Bermuda). 

Pelagic,  occasional' on  coast  (found  in  large  numbers  at  Wood's  Holl, 
Mass.,  August,  1871). 
M.  Scomberomorus  muculatus  (Mitch.)    Jordan.      Spanish  Mackerel; 
Spotted  Mackerel ;  Bay  Mackerel  (rare  in  Massachusetts  Bay). 
Cape  Cod  to  Florida. 

31.  iScom^romoru^r^^a^M  (Bloch)  Jordan.    Cero;  Black-spotted  Span- 
ish Mackerel;  King-fish. 

Cape  Cod  to  Florida. 

CARANGID-^. 

32.  Carangus  hippos  {Lmn.)Qt\\\.    Horse^crevalle ;  Jiguagua  (Cuba). 
Cape  JCod  to  Florida. 

*    33.  Trtichynotus  carolinus  (Linn.)   Gill.     Pompano  (Southern  coast); 
Cavall^  or  Crevall6  (South  Carolina) ;  Pompynose  (New  Orleans). 
Cape  Cod  to  Florida. 

34.  Trackynotm  ovatus  (Linn.)  Gthr.    Short  Pompano. 
Cape  Cod  southward. 

STROMATEIDiE. 

35.  Porom^tus  triacanthus  (Peck)    Gill.     Harvest-fish   (New  Jersey); 
Butter-fish  (Matoachusetts) ;  Dollar-fish  (Maine). 

Maine  to  Ca]>e  Hatteras. 
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SCI^NID^. 

36.  Cynoscion  carolinensia  (Cuv.  &  Yal.)  Gill.  Salmou-trout;  Spotted 
Sea-trout  (South  coast) ;  Spotted  Silversides  (Scott). 

Cape  Hatteras  to  Florida. 

37.  Cynoscion  regalis  (Bloch)  Gill.    Squeteague  or  Squit  (New  Englaud); 
Shecuttsor  Ghecatts  (Mokegan  Indians);  Chick  wick  (Connecticut) ; 
Weakfisli  (New  York) ;  Bluefish  (Beesley's  Point,  New  Jersey);  Trout 
(Southern  coast) ;  Salt-water  Trout ;  Gray  Trout  (Southern  coast). 
Cape  Cod  to  Florida. 

38.  Po^oniflw  chromis  Lac^pfede.    Drum. 
Cape  Cod  to  Florida. 

39.  Liostomus  ohliquus  (Mitch.)  DeKay.  Lafayette  (New  York) ;  Goody 
(Cape  May) ;  Chub  (Norfolk) ;  Eoach  (Northampton  County,  Vir- 
ginia). 

Cape  Cod  to  Florida. 

40.  Scicenops  ocellattis  (Linn.)  Gill.  Bass;  Ked  Bass;  Sea  Bass;  Spotted 
Bass  (South  Carolina);  Eedfish  (Gulf  of  Mexico). 

Cape  Cod  to  Florida. 

41.  Menticirrua  tiebulosus  (Mitch.)  Gill.  Kingfish ;  Whiting;  Hake  (New 
Jersey) ;  Barb  (New  Jersey). 

Cape  Cod  to  Florida. 

42.  Micropogon  undulattis  (Linn.)  Cuv.  &  Val.  Croaker;  Verrugato 
(Cuba). 

SPARID^. 

43.  Archosargus  probatocephalus  (Walb.)  Gill.    Sheepshead. 
Cape  Cod  to  Florida. 

44.  Stenotomus  argyrops  (Linn.)  Gill.  Scup  (Vineyard  Sound) ;  Scup. 
paug;  Porgy  (New  York);  Bream  (Rhode  Island,  formerly);  Fair- 
maid  (East  shore  of  Virginia). 

Cape  Cod  to  Florida. 

PRISTIPOMATID^. 

45.  Hccmulon  arcuatum  Cuv.  &  Val.    Grunt. 
South  Atlantic  coast  of  United  States. 

SERRANID^. 

46.  Centropristis  atrarius  (Linn.)  Barn.  Black  Sea  Bass ;  Sea  Bass 
(New  York);  Black  Perch  (Mass.)^  Black  Bass;  Blackfish  (New 
Jersey);  Blueftsh  (Newport);  Black-harry;  Hannahills  (New  York, 
DeKay);  Black-will  (Eastern  shore  of  Virginia). 

Gape  Cod  to  Florida. 
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LABBAGID^. 

47.  RoccuH  llneatus  (Bl.  Sclin.)  Gill.    Striped  Bass  (Eastern  States); 
Bockfish  (PeoDsylvauia,   &c.);   Missuckeke-keqaock  (Narragansett 
Indians). 
Nova  Scotia  to  Florida. 

48w  Morane  americana  (Gmeliu)  Gill.    White  Perch. 
Nova  Scotia  to  Florida. 

EPHIPPIID-aE. 

49.  Ephippus  faber  (Guv.).  Moonfish;  Angel  fish  (Sonth  Carolina); 
Three- banded  Shcepshead;  Three- tailed  Porgy;  Porgy  (Chesapeake 
Bay). 

Gape  Cod  to  Florida. 

LOBOTID^. 

50.  Lobotes  surinamenaut  Cuv.    Flasher  (New  York  market). 
'    Gape  God  to  Florida. 

POMATOMID-a:. 

51.  Pamatamus  aaltatrix  (Linn.)  Gill.  Bluefish  (New  York  and  New 
England,  except  Bhode  Island) ;  Horse-mackerel  (Newport  and  Bees- 
ley's  Point,  N.  J.);  Skip-jack  (North  Carolina);  Green-fish  (Vir- 
ginia, DeKay) ;  Tailor  (Maryland  and  Virginia) ;  Wliiteflsh  and 
Snap-mackerel  (young). 

ELAOATID^. 

52.  Elacate  canadus  (Linn.)  Gill.    Crab-eater. 
Cai^e  Cod  to  West  Indies. 

AMMODYTID-ffi. 

53.  Ammodytcs americanus  DeKay.    Sandlaance;  Sand-eel  (New  Eng- 

land). 
Newfonndland  to  Cape  Hatteras. 

MUGLLID^. 

54.  Mugil  albula  Linn.    Striped  mullet. 
Cape  Cod  to  Florida. 

55.  Mu(;il  braMUensis  Agassiz.    White  mullet. 

ATHEBINIDJS. 

56.  Chirosiomanotata  {Mitch.) GiW.  Silversides;  Friar  (New  England). 
Maine  to  Florida. 
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BELONID^. 

57.  BeUyiie  longirostris  (Mitch.)  Gill.    Silver  gar ;  BillHsh. 
Cape  Coil  to  Florida. 

SCOMBERESOCID^. 

58.  Scomberesox  saurus  (W  Bib.)  Ylenimg.    Skipper;  Saury;  Skipjack. 
Nova  Scotia  to  Florida. 

CYPRINODONTID^. 

59.  Cyprinodon  variegatus  Lac. 
Gape  Cod  to  Florida. 

MICROSTOMID-^. 

(10.  Mallotus  villoHUH  (Miiller)  Guv.    Gapelin. 
Polar  regions  to  Nova  Scotia. 

61.  0«twert(«  worcZew?  (Mitch.)  Gill.    Smelt. 
Nova  Scotia  to  Gape  Hatteras* 

SALMONIDiE. 

62.  Salmo  solar  (Liun.)  Giiuther.  Salmon ;  Misbquaiumauquock  (Nar- 
ragansett  Indians). 

Polar  regions  to  Gape  God. 

ELOPID-ffi. 

i&^* Megalops  thrissoides  (Bl.  Sch.)  Giinther.    Jew-fish;  Tarpum  (Ber- 
muda). 
Gape  God  to  Florida. 

DUSSUMIERID^. 

04.  Etrumetis  teres  (DeKay)  Brevoort.    Bound  herring. 
Gape  God  to  Gape  Hatteras. 

CLUPEID^. 

65.  Brevoortia  tyrannus  (Latrobe)  Goode  &  Bean.  Menhaden  (Vineyard 
Sound);  Munnawhatteaug  (Narragansett  Indians);  Pogy.  Poghaden 
(East  coast  of  New  England) ;  Mossbunker  (New  York) ;  Panhaden, 
Panhagen  (New England);  Hard-head, Bony- fish  (Massachusetts Bay); 
Skippaugor  Bunker  (East  end  of  Long  Island);  Bony  fish  (Saybrook); 
Whitefish  (Saybrook  to  Milford,  Gonnecticut) ;  Fat- back  and  Yellow- 
tail  (coast  of  North  Garolina);  Bug-fish  (Garolina). 

Nova  Scotia  to  Brazil. 

66.  Alosa  sapidissima  (Wilson)  Storer.    Shad. 
Newfoundland  to  Florida. 
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G7.  OpUthMiema  ihrissa  Gill.    Threacl-herriug;  Menhaden  (Portland) ; 
Shad-herring  (New  York). 
Newfoaudland  to  Florida. 

68.  Potnolobus  cP9tivalis  (Mitch.)  Goode  &  Bean 3  and  Pomolohm  vemalis 
(Mitchell)  Goode  &  Bean.  Herring  (Southern  States)  3  Alewife  (New- 
England);  Gaspereau  (British  Provinces)  5  Spring-herring  (New  Eng- 
land); Aumsnog  (Narragansett  Indians) ;  Kyack,  Bhieback,  Alewife, 
Sawbelljy  Cat-thresher  (Portland,  Me.). 

Newfoundland  to  Florida. 

69.  PomolobHS  mediocris  (Mitch.)  Gill.  Tailor-herring  (Potomac) ;  Fall- 
shad. 

Newfoundland  to  Florida. 

70.  Clupea  harengus  Linn.    English  Herring. 
Polar  regions  to  Cape  Cod. 

DOROSOMID^. 

71.  Darasoma  Cepedianum  (Lac.)  Gill.    Toothed  Herring. 
Cape  Cod  to  Cape  Hatteras. 

ENGRAULID^. 

72.  Stolephorus  vittatun  (Mitch.)  Jordan  &  Gerard.     Au(;hovy.     ^ 
Cape  Cod  to  Cape  Hatteras. 

ANGUILLID^. 

73.  AnguiUa  bostoniens^ig  (Les.)  DeKay.    Common  Eel. 
Newfoundland  to  Cape  Hatteras. 

ACIPENSERID^. 

74.  Acipenser  oxyrhynchus  Mitch,  (d.s.)     Sharp-nosed  Sturgeon. 
Cape  Cod  to  Florida. 

75.  Acipenser  brevirostris  Lesueur.    Short-nosed  Sturgeon. 
Cape  Cod  to  Florida. 

PETROMYZONTID^. 

76.  Petromyzon  a mertcaitu« Lesueur  (d.  s.)    Lamprey;  Laniper eel. 
Cape  Cod  to  Cape  Hatteras. 

2.— Invertebrates  actually  used  as  food  and  bait  on  a  large 

SCALE. 
MOLLUSCA. 

Arckiteuthis  Harteyi  Verrill. 

The  giant  sqnjd^  an4  other  species  of  giant  squids  when  they  can  Im 
obtained. 
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Ommastrephes  tUecebrosa  Ver. 

The  sqaid  generally  north  of  Cape  Cod,  and  the  only  squid  of  the 
Gulf  of  Maine,  Bay  of  Fundy,  &c. 

Loligo  Fealii  Lesueur.    Squid. 
South  of  Cape  Cod,  and  also  occurring  in  Massachusetts  Bay. 

Mya  arenaria  Linn.    Long  Clam. 
•    Banging  from  South  Carolina  to  the  Arctic  Ocean. 

Ventis  mercenaria  Linn.    Bound  Clam ;  Quahog. 

Massachusetts  Bay  to  Florida ;  Quahog  Bay,  Me. ;  Gulf  of  Saint  Law- 
rence (Local). 

Spisula  solidissima  Gray.     Sea  Clam ;  Surf  Clam. 
Labrador  to  Gulf  of  Mexico. 

Onathodon  cuneatus.    Louisiana. 

Mytilus  edulis  Linn.    Common  Mussel  (or  muscle). 

Modiola  plicatula  Lamarck.    Bibbed  Mussel. 

These  two  species  are  both  said  to  be  used  as  bait  off  Sandy  Hook, 
N.  Y.    I  know  nothing  very  positive  about  them. 

i  CRUSTACEA. 

Panopem  Herbstii  Edwards.    A  crab,  but  .know  of  no  common  name. 
Bange,  Long  Island  Sound  to  Brazil;  used  for  blackfisb.  Southern 
States. 

Crangon  vulgaris  Fabr.    Sand  Shrimp. 
North  Carolina  to  Labrador. 

Mysis,  sp. 

Used  by  boys  in  Eastport  Harbor  for  catching  pollock  and  red  i>erch. 
Thysanopodaj  sp. 

Used  by  boys  in  Eastport  Harbor  for  catching  pollock  and  redperch« 
Homarus  americanus  Edw.    Lobster. 

Banges  from  Labrador  to  New  Jersey. 

Callinectes  hastatus  Ordway.    Common  edible  Crab,  or  Blue  Crab. 

Banges  from  Cape  Cod  to  Florida,  and  is  occasionally  found  in  Mas- 
sachusetts Bay. 

3.— Invertebrates  which  might  possibly  answer  as  bait. 

It  would  seem  as  though  nearly  all  the  species  of  invertebrates  which 
are  found  in  the  stomachs  of  fish,  as  food,  might  serve  as  bait  for  the 
same  species  at  least ;  and  the  chai-acter  of  the  food  of  some  fishes  is 
very  varied.  The  following  species  are  among  the  more  common  ones 
on  the  New  England  coasts  and  are  easily  obtained  and  of  about  the 
right  size  for  bait,  or  could  be  rendered  so  by  very  little  cutting.  Of 
course  there  is  the  question  as  to  whether  they  would  all  or  even  many 
of  them  prove  attractive  to  fish  when  on  a  hook,  but  ft>rms  closely  re* 
lated  to  some  of  them  are  now  standard  articlei^  of  bait. 
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CRUSTACEA. 

Gdasimus  minaxj  pugnaxy  and  pugilator. 

The  three  species  of  Fiddler  Crabs  found  ou  the  Southern  New  Eng- 
land coast. 

Cancer  irrorattis.     Bock  Crab. 
Labrador  to  South  Carolina. 

Panopeus. 

Several  species  of  this  genus  are  found  en  the  Southern  New  Eng- 
land coast  and  to  the  south  of  New  England^  one  of  which,  Herbstii^ 
is  already  used  as  bait  for  blackfish. 

Carcinus  mwfias.    Green  Crab, 
Cai>e  Cod  to  New  Jersey. 

Eupagurus. 

There  are  several  speciesof^*  Hermit  Crabs  ^common  to  theNew  Eng- 
land coasts,  two  or  three  of  which,  living  not  far  from  land,  could  eas- 
ily be  obtained  as  bait.  One  common  species  (pollicaris)  is  abundant 
on  the  oyster-beds  of  Southern  New  England  (Long  Island  Sound)  and 
could,  therefore,  be  obtained  of  the  oystermen. 

Pandalus  anmdicornis.    The  Deep-water  Prawn  or  Shrimp. 

Common  in  the  Gulf  of  Maine  and  Massachusetts  Bay,  in  moderate 
to  considenable  depths,  where  it  can  be  taken  in  large  quantities  by  the 
beam-trawl. 

Pakemanetes  vulgaris.    Common  Prawn. 

Massachusetts  to  South  Carolina.  Abundant  in  places,  in  shallow 
water. 

ANNELIDA. 

Nereis  virens^  and  other  "marine  worms"  which  occur,  buried  in 
muddy  and  sandy  beaches ;  nearly  everywhere. 

MOLLUSCA. 

There  are  six  species  of  Gasteropoda  of  medium  size  which  might 
possibly  answer. 

Buccinum  tindatum.     Whelk. 
Entire  New  England  coast,  but  most  abundant  north. 

Urosalpinx  cinerea.    Drill. 

Massachusetts  Bay  to  Florida.  Very  thick  shell,  for  which  reason 
might  not  answer. 

Purpura  lapillus.    Purple. 
Long  Island  to  arctic.    Also  very  thick  shell, 

Lunatia  heros.    Sea  Snail. 
Georgia  to  Gulf  of  Saint  Lawrence, 

Crepidula/ornicati.    Double-decker, 
Casco  Bay,  Me.,  to  Florida, 
R  Mis.  90 3 
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Littorina  littorea, 

New  Haven  to  Nova  Scotia.  Imported  from  Europe.  Very  abun- 
dant on  the  shores  northward  of  Newport,  R.  I.  Is  very  good  eating 
for  man. 

Two  other  Gasteropoda  are  common  south  of  Cape  Cod,  but  they  are 

of  large  size. 

•  

'Fulgur  carica.    Winkle. 
Sycoiypus  canaliculatm.    Winkle. 

Of  Lamellibranchs  there  are  the  following : 

Mulinia  lateralis.    No  common  name,  but  related  to  the  Sea  or  Surf 
Clam,  smaller  size. 
Massachusetts  to  Florida. 

Callisia  convexa.    Belated  to  the  Quahog,  but  of  smaller  size. 
New  Jersey  to  Gulf  of  Saint  Lawrence. 

Astarte  undata. 

Scapharca  transversa.    Bloody  Clams. 
Argina  pexata.    Bloody  Clams. 
Florida  to  Cape  Cod. 

Pecten  irradians.    Scallop.  • 

Florida  to  Cape  Cod. 

If  ascidians  could  be  used  as  bait,  the  best  three  species  would  be 
the  following,  but  I  have  not  heard  of  their  ever  having  been  found  in 
the  stomachs  of  fish : 

Molgula  Manhatt^nsis.    . 

North  Carolina  to  Maine  5  sometimes  thrown  up  on  the  beaches  in 
immense  quantities ;  lives  in  shallow  water. 

Cynthia pyriformis.     Sea  Peach ;  abunilant  in  Bay  of  Fundy,  in  moder- 
ate depths. 

Boltenia  Bolteni.    Sea  Lemon. 
Cape  Cod  northward,  with  last  above  in  Bay  of  Fundy. 

RADIATA. 

Brittle-stars  (Ophiurans)  are  often  found  in  fishes'  stomachs,  and 
might  answer  as  bait.    The  commonest  species  is — 

Ophiopholis  aculeata. 

New  Jersey  to  the  Arctic  Ocean;  low  water  to  100  fathoms  and 
deeper. 

Some  species  of  common  starfishes  and  sea-cucumbers  might  pos- 
sibly also  do. 

4. — Lists  of  species,  annual  estimate  fob  1S71-'72,  found  in  the 

stomachs  of  fishes—food  of  fishes. 

In  the  following  lists  have  been  brought  togeth^  the  principal  re- 
sults of  the  various  recorded  examinations  of  stomachs  of  fishes  in 
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this  region  up  to  the  present  time,  whether  done  in  connection  with 
the  TJ.  S.  Fish  Commission  or  independently.    The  special  dates  and 
localities  are  given  in  each  case.* 
LopkiuM  Avuricanus  DeKay.    Goosefish ;  Angler. 

A  specimen  caaght  in  Vineyard  Sound,  in  June,  contained  crabs, 
Cancer  irroratus;  and  squids,  Loligo  Pealii.    Another  contained  a  me- 
dium-sized skate.    Still  another  a  large  common  flounder;  bluefish. 
(Pomatamus  saltatrix) ;  fragments  of  clam  shells  (Mya  armaria) ;  crabs ; 
and  eel-grass.    Wood's  Holl,  1871 ;  E.  Palmer. 

Specimens  taken  in  the  rivers  with  herring  had  their  stomachs  fiUed 
with  that  fish.    A.  E.  Verrill,  Eastport,  Me.,  1871. 

Alutera  Schctpfiu    (Walb.)  Goode  &  Bean.    File-fish. 

A  specimen  taken  at  Wood's  Holl,  in  August,  contained  a  quantity 
of  the  finely-divided  stems  and  branches  of  a  JSydroid,  Pennaria  tiarella. 

Pseudapleuranectes  Americanus  Gill.    Winter  Flounder. 

A  specimen  caught  at  Wood's  Holl,  in  August,  contained  large  num- 
bers of  Bulla  solitaria. 

Specimens  taken,  in  1871,  in  the  rivers  about  Eastport,  were  filled 
with  herring.     A.  E.  Verrill,  1871. 

Lophopsetta'  maculata  Gill.    Spotted  Flounder. 

Numerous  specimens  caught  in  seines  at  Great  Egg  Harbor,  April, 
IS7I,  contained  large  quantities  of  shrimp,  especially  Mysis  Americana 
and  Crangan  vulgaris ;  the  prawn,  PalcBmonetes  vulgaris ;  numerous 
Amphipods,  Oammarus  mucronatus;  one  contained  a  Gebia  affinis. 

Ckftnopsetia  ocellaris  Gill.    Ocellated  Flounder ;  Summer  Flounder. 

Several  specimens  taken  in  the  seines  at  Great  Egg  Harbor,  New 
Jersey,  in  April,  contained  large  quantities  of  shrimp,  Crangon  vulgaris 
and  Mytis  Americana;  one  contained  a  full-grown  O^ia  affinis. 

One  caught  at  Wood's  Holl,  June  6,  contained  twenty-six  specimens 
of  Yoldia  Umatula;  and  numerous  shells  of  Nucula  proxima,  Angulus 
tenerj  and  Tritia  trivittata;  and  Amphipod  Crustacea  belonging  to  the 
genus  Ampelisca, 

Specimens  caught  at  Wood's  Holl,  in  July,  contained  rock-crabs. 
Cancer  irroratus;  Pinnixa  cylindrica;  Crangon  vulgaris;  squids,  Loligo 
Pealii;  Angulus  tener;  Nucula proxima;  and  manj^"  sand- dollars," -Ec/w- 
narachnius  parma. 

August  16.  One  specimen  contained  a  scup  and  one  squid  {Loligo) ; 
Sept.  1.  Another  specimen  had  two  small  crabs  and  two  minnows. 
Wood's  Holl ;  E.  Palmer,  1871. 


*  TbU  article  is  essentially  the  same  as  the  one  contributed  by  Prof.  A.  £.  Verrill 
to  the  report  of  U.  S.  Fish  Commission  of  1871-72.  I  am  indebted  to  Mr.  R.  Hathbun 
for  rearranging  It  and  adding  notes  by  Professor  Verrill  made  at  Eastport,  Me.,  either 
in  1671  or  previous  years,  and  notes  of  the  fishes  found  as  food  in  the  stomachs  of 
other  fishes  at  Wood's  HoU  in  1871  by  Dr.  E.  Palmer,  Professor  Verrill  having  enu- 
merated in  bis  report  only  the  invertebrate  contents. 
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Gddus  morrhua  var.    Cod. 

The  codfishes  devour  a  great  variety  of  Crustaceans,  Annelids,  Mol- 
lusks,  starfishes,  &c.  They  swallow  large  bivalve  shells,  and  after  di- 
gesting the  contents  spit  out  the  shells,  which  are  often  almost  unin- 
jured. They  are  also  very  fond  of  shrimps,  and  of  crabs,  which  they 
frequently  swallow  whole,  even  when  of  large  size.  The  brittle-star- 
fishes (Ophiurans)  are  also  much  relished  by  them.  I  have  taken  large 
masses  of  the  OphiopJwlis  aculeata  from  their  stomachs  on  the  coasts  of 
Maine  and  Labrador ;  and  in  some  cases  the  stomach  would  be  distended 
with  this  one  kind,  unmixed  with  any  other  food. 

In  this  region  I  have  not  been  able  to  make  any  new  observations  on 
the  food  of  the  cod.  This  deficiency  is  partially  supplied,  however,  by 
the  observations  made  by  me  on  the  coast  of  Maine,  &c.,  coupled  with 
the  very  numerous  observations  made  at  Stonington,  Conn.,  many  years 
ago,  by  Mr.  J.  H.  Trumbull,  who  examined  large  numbers  of  the  stom- 
achs of  cod  and  haddock,  caught  within  a  few  miles  of  that  place,  for 
the  sake  of  the  rare  shells  that  they  contained.  This  collection  of  shells, 
thus  made,  was  put  into  the  hands  of  the  Eev.  J.  H.  Linsley,  who  in- 
corporated the  results  into  his  ^'  Catalogue  of  the  Shells  of  Connecti- 
cut,'' which  was  published  after  his  death,  in  a  somewhat  unfinished 
state,  in  the  American  Journal  of  Science,  Series  I,  vol.  xlviii,  p.  271, 
1845.  In  that  list  a  large  number  of  species  are  particularly  mentioned 
as  from  the  stomachs  of  cod  and  haddock,  at  Stonington,  all  of  which  were 
collected  by  Mr.  Trumbull,  as  he  has  informed  me,  from  fishes  caught 
on  the  fishing- grounds  near  by,  on  the  reefs  off  Watch  Hill,  &c.  Many 
other  northern  shells,  recorded  by  Mr.  Linsley  as  from  Stonington,  but 
without  particulars,  were  doubtless  also  taken  from  the  fish-stomachs 
by  Mr.  Trumbull.  There  was  no  record  made  of  the  Crustacea,  &c., 
found  bv  him  at  the  same  time. 

The  following  list  includes  the  species  mentioned  by  Mr.  Linsley  as 
from  the  cod.  For  greater  convenience  the  original  names  given  by  him 
are  added  in  parentheses,  when  differing  from  those  used  in  this  report: 

List  of  mollusl'Sj  c£t.,  obtained  by  Mr,  J.  H.  Trumbull^  from  codfish  caught 

near  Stonington^  Conn. 

GASTROPODS. 

Sipho  Islaudicus  (?),  young,  (Fusus  corneus). 
PXychatractus  ligatus  (Fasciolaria  ligata). 
Turbonilla  interrupta  (Turritella  interrupta). 
Turritella  erosa. 

Rissoa  exarata  (!)  (Cingula  arenaria). 
Lunatia  immaculata  (Natica  immaculata). 
Ampfiisphyra  pellucida  (Bulla  debilis). 
Chiton  marmoreus  (I)  (Chiton  fulminatus). 
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LAMELLIBRANCHS. 

Martcsia  cuDeiformis  (Pliolas  cimeiformis). 

Periploma  papj'racea  (ADatiua  papyracea). 

Thracia  troncata. 

Tagelas  divisus  (Solccurtus  fragilis). 

Semele  eqaalis  (f)  (Ampliidesrna  i^qnalis). 

Ceronia  arctata  (Mesodesma  arctata). 

Montacata  elevata  (Montacuta  bidentata). 

Callista  convexa,  young,  (Cytlierea  morrbuaua). 

Cardiam  pinnulatum. 

Cyprina  Islandica. 

Goaldia  mactra<;ea  (Astarte  inactracea). 

Yoldia  sapotilla  (Nucula  sapotilla). 

Yoldia  limatula  (Nucula  limatula). 

Nucula  proxima. 

Nucula  tenuis. 

Modiolaria  nigra  (Modiola  nexa). 

Crenella  glandula  (Modiola  glandula). 

Pecten  tenuicostatns,  young,  (Pecten  fuscus). 

EGHINODEBMS. 

Echinarachnius  parma. 

Microgadus  tomcodus  GilL    Tomcod;  Frost-fish. 

Several  specimens  from  New  Haven  Harbor,  January  30,  contained 
numerous  Amphipods,  among  which  were  ilfara  levis;  GammaruSj  sp.; 
Ampeliscay  sp.;  an  undetermined  Macrouran ;  jiumerous  Entomostraca; 
the  larva  of  Chironomus  oceanicus.   . 

A  lot  taken  in  a  small  pond  at  Wood's  Holl,  in  March,  by  Mr.  Vinal 
N.  Edwards,  contained  the  common  Shrimp,  Crangon  vulgaris;  large 
numbers  of  the  green  Shrimp,  Virbius  zostericola  ;  the  Prawn,  Falccmo- 
neUs  vulgaris;  large  quantities  of  Amphipods,  especially  of  Gammarus 
annulatuSy  G.  natator^  Calliopiue  Xcdviuscula^  and  Microdeutopus  niinax; 
and  smaller  numbers  of  Gammarus  omatus  and  6.  mucronatus. 

Another  lot  of  twelve,  taken  in  April  at  the  same  place,  containe<l 
most  of  the  above,  and  in  addition  several  other  Amphipods,  viz :  Mcera 
letiSj  Pantogeneia  inermiSy  Ptilocheirus pinguis,  and  Caprella  ;  also  Nereis 
tirenSj  and  various  small  fishes. 

Melanogrammus  ceglifinus  Gill.    Haddock. 

The  haddock  is  not  much  unlike  the  cod  in  the  character  of  its  food. 
It  is,  perhaps,  still  more  omnivorous,  or,  at  least,  it  generally  contains  a 
greater  variety  of  species  of  shells,  &c. ;  many  of  the  shells  that  it 
habitually  feeds  upon  are  burrowing. species,  and  it  probably  roots  thorn 
out  of  the  mud  and  sand. 

A  complete  list  of  the  animals  devoured  by  the  haddock  would  doubt- 
less include  nearly  all  the  species  belonging  to  this  fauna.    We  have 
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had  few  opportunities  fqr  making  observations  on  the  food  of  the  had- 
dock south  of  Cape  God,  but  have  examined  many  from  farther  north. 

A  specimen  taken  at  Wood's  Holl,  November  6,  1872,  contained  a 
large  quantity  of  Qammarus  natator  and  a  few  specimens  of  Crangon 
milgaris.    Another  from  Kantucket  contained  the  same  species. 

The  following  species  of  shells  were  mentioned  by  Mr.  Linsley,  in  bis 
catalogue,  as  from  the  haddock: 

List  ofmollusks  obtained  from  stomachs  of  haddock  j  at  Stonington,  Conn^ 

by  Mr.  J.  H.  Trumbull, 

Neptunea  pygmsea  (Fusus  Trumbulli).  , 

Astyris  zonalis  (Buccinum  zonale). 

Bulbus  flavus  (t)  (Natica  flava). 

Margarita  obscura. 

Actaeou  punctostriata  (Tornatella  punctostriata). 

Cylichna  alba  (Bulla  triticea). 

Serripes  Groenlandicus  (?)  (Gardium  Groenlandicum). 

The  above  list  doubtless  contains  only  a  small  portion  of  the  species 
collected  by  Mr.  Trumbull,  but  they  are  all  that  are  specially  recorded. 
As  an  illustration  of  the  character  and  diversity  of  the  haddock's  food, 
I  add  a  list  of  the  species  taken  from  the  stomach  of  a  single  specimeu, 
from  the  Boston  market,  and  doubtless  caught  in  Massachussetts  Bay, 
September,  1871. 

GASTROPODS. 

Katica  clausa. 
Margarita  Grc&nlandica. 

LAMELLIBRANGHS. 

Leda  tenuisulcata. 
Nucula  proxima. 
Kucula  tenuis. 
Grenella  glandula. 

EOHINODERMS. 

Psolus  phantapus. 
Lophothuria  Fabricii. 

In  addition  to  these  there  were  fragments  of  shrimp,  probably  Panda- 
lus  annulicomiSy  and  numerous  Annelids,  too  much  digested  for  identi- 
fication. 

PolUichius  carbonarius  Bon.    Pollock. 

A  species  of  Thysanapoda  and  one  or  two  species  of  Mysis  serve  as 
food  for  the  pollock  about  Eastport,  Me.  These  crustaceans  go  under 
the  general  name  of  '<  shrimp  "  among  the  fishermen,  and  swim  together 
in  large  schools.    A.  E.  Yerrill,  1871. 
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Pkffcis  tenuis  DeElay.    Hake. 

Feeds  largely  on  worms,  crustaceans  {Pandali^  &c.),  and  moUusks, 
frequenting  muddy  bottoms.    A.  E.  Verrill,  Eastport,  Me.,  1871. 

Anarrhicha^  lupus  Linn.    Wolf-fish. 

This  species  is  said  to  feed  on  the  sea  herring  {Clupea  elongata)^  but 
in  two  specimens  examined  at  Eastport,  Me.,  in  1871,  no  traces  of  her- 
rings were  found.  The  stomach  of  one  specimen  contained  about  four 
quarts  of  sea-urchins  (Strongylocentrotus  Drobachiensis)^  a  part  of  them 
entire,  and  all  with  the  spines  on.  The  other  contained  a  mixture  of 
the  same  sea-urchin  and  Buccinum  undatum,    A.E.  YerrilK  1871. 

Batrachus  tau  Linn.    Toadfish. 

Several  specimens  examined  at  Great  Egg  Harbor,  New  Jersey,  April, 
1871,  contained  young  edible  crabs,  Callinectes  hastatus  of  various  sizes 
up  to  those  with  the  carapax  two  inches  broad ;  shrimp,  Crangon  vul- 
garis ;  pv^wUj  Palamonetes  vulgaris  ;  Ilyanassa  ohsoleta  ;  various  fishes, 
especially  the  pipefish,  Syngnathus  Peckianus  ;  and  the  anchovy,  Engrau- 
lis  vittatus. 

A  specimen  caught  at  Wood's  Holl,  in  July,  contained  the  common 
rock -crab,  Cancer  irroratus, 

Cydapterus  lumptis  Linn.     Lumpfish. 

In  the  rivers  near  Eastport,  Me.,  specimens  taken  in  connection  with 
herring  had  been  feeding  upon  the  latter  fish.    A.  E.  Verrill,  1871. 

Prianotus  Carolinus  Cuv.  &  Val.    Sea  Eobin. 

A  specimen  caught  at  Wood's  Holl,  May  27,  contained  shrimp,  Cran- 
gon vulgaris;  and  a  small  flounder. 

Another  caught  May  29,  contained  Amphipod  Crustacea^  An&nyx  {?) 
sp. ;  and  Crangon  vulgaris. 

Specimens  dredged  in  Vineyard  Sound,  in  August,  contained  mud- 
crabSy  Panopeus  Sayi ;  rock-crabs.  Cancer  irroratus  ;  and  several  small 
fishes. 

Sebastes  marinus  Liitken.    Bedfish ;  Bed  Perch. 

At  Eastport,  Me.,  the  red  perch  feeds  upon  a  species  of  Thysanopoday 
and  one  or  two  species  of  MysiSj  which  swim  together  in  large  schools, 
imd  are  called  " shrimp"  by  the  fishermen.    A.  E.  Verrill,  1871. 

Tauioga  onitis  Gthr.    Tautog ;  Blackfish. 

Specimens  caught  at  Wood'd  Holl,  May  23,  contained  the  common 
rock-crab;  Cancer  irroratus;  hermit-crabs,  Eupagurus  longicarpus ; 
shells,  TriUa  trivittata,  all  crushed. 

Others  caught  May  26  contained  Eupagi&us  pollicaris  ;  E.  longicar- 
pus ;  the  barnacle,  Balanus  crenatus  ;  the  squid,  Loligo  Pealii  ;  Tritia 
trimttata.  Others  taken  May  20  had  Cancer  irroratOrS ;  mud-crabs, 
Panopeus  depressus ;  lady-crabs,  Platyonichus  ocellatus;  shells,  Tritia 
trivittataj  Crepidula  fornicata^  Argina  pexata^  and  the  scollop,  Pecten  ir- 
radians ;  barnacles,  Balanus  crenatus^  all  well  broken  up. 

Another  taken  May  31  contained  Platyonichus  ocellatus  ;  Tritia  trivit- 
fata. 
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Others  taken  June  3  contained  the  mud-crab,  Panopeus  'dcpressus) 
triangular  crab,  Pelia  mutica;  Crepidula  unguiformia ;  Triforis  nigro- 
ductus  ;  the  common  mussel,  Mytilus  edulis  ;  and  the  ^'  horse-mussel^'' 
Modiola  modiolus. 

Another,  on  June  10,  contained  the  common  rock*crab,  Cancer  irrora- 
tus;  mud-crab,  Panopeus  8ayij  Ifucula  proxima;  several  ascidians, 
Cynthia  partita  and  Leptoclinum  aJbidum. 

Two  caught  July  8  and  15  contained  small  lobsters,  Somarus  Ameri 
canns  ;  Crepidula  fomicata  /  Bittium  nigrum  /  a  bryozoan,  Crisia  ebur- 
nea  ;  sand-dollars,  JEchinarachnius  parma. 

A  specimen  caught  in  August  contained  long-clams,  Mya  arenaria; 
muscles,  Mytilus  edulis  ;  Petricola  pholadiformis. 

Xiphias  gladius  Linn.    Swordfish. 

One  specimen  contained  mackerel  {Scomber  scombrus)^  and  butter- 
fish  (Paronotus  triacanthus).    Wood's  Holl,  Mass.,  1871 5  E.  Palmer. 

8arda  pelamys  Guv.    Bonito. 

Specimens  taken  at  Wood's  Holl,  in  August,  contained  an  abundance 
of  shrimp,  Crangon  vulgaris^  scup,  and  occasionally  fragments  of  fish 
and  bones.  Out  of  eighty-two  individuals  examined  at  one  time,  nearly 
every  one  was  empty.  Shiners  seemed  to  form  their  common  food. 
Wood's  Holl,  1871 ;  E.  Palmer. 

Scomber  scombrus  Linn.    Mackerel. 

Specimens  taken  July  18,  20  miles  south  of  Ko  Man's  Land,  con- 
tained shrimps,  Thysanopoda^  sp. ;  larval  crabs  in  the  zoea  and  megalops 
stages  of  development;  young  of  hermit-crabs;  young  of  lady-crabs, 
Platyonichus  ocellatus  ;  young  of  two  undetermined  Macroura )  numer- 
ous small  Copepod  Crustacea  ]  numerous  shells  of  a  Pteropod,  Spirialis 
Gouldii. 

Orcynus  thunnina.    Small  Tunny: 

One  specimen  caught  at  Wood's  Holl,  in  August,  contained  eleven 
squids,  Loligo  Pealii. 

Often  contained  small  fragments  of  fish  and  sea-grass  {Zostera). 
Wood's  Holl,  1871  j  E.  Palmer. 

Cybium  regale  Ouv.  &  Val.    Cero. 

Stomachs  often  contained  fine  particles  of  fish.  Wootl's  Holl,  1871; 
E.  Palmer. 

Palinurichthys  perciformis  Gill.    Eudderfish. 

A  specimen  caught  at  Wood's  Holl,  in  August,  contained  a  small 
Squilla  empusa;  young  squids,  Loligo  Pealii ;  Butterfish,  and  several 
other  young  slender  fish.    Wood's  Holl,  1871 ;  B.  Palmer. 

Cynoscion  regalis  Gill.    Weakfish;  Squeteague. 

Several  caught  in  seines  at  Great  Egg  Harbor,  New  Jersey,  April, 
1871,  with  menhaden,  &c.,  contained  large  quantities  of  shrimp,  Crait* 
gon  vulgaris^  unmixed  with  other  food. 
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Specimens  taken  at  Wood's  Holl,  in  July,  often  contained  sand-crabs, 
PUUtfonichus  ocellatus;  and  very  frequently  squids,  Loligo  PecUii. 

August  8. — ^Nearly  every  one  of  ten  specimens  opened  contained  six 
scop  {Stenotomus  argyraps);  one  had  a  herring  {Clupea  elongata). 

August  11. — ^Twenty  specimens  contained  on  an  average  about  five 
scnp  each.  Some  were  empty,  while  others  had  as  many  sis  nine.  One 
or  two  squid  were  found. 

August  12.— Twenty-five  specimens  examined  contained  on  an  average 
about  four  scup  each ;  a  few  shiners,  bntterflsh  (Poronotus  triacanthus)j 
and  squid  were  also  found. 

August  14. — ^Twenty  specimens  opened ;  of  tbese  one  or  tw6  were 
empty,  and  the  remainder  had  on  an  average  about  three  scup  each, 
without  other  kinds  of  food. 

August  15. — Of  fifteen  squeteague  examined,  three  had  empty  stom- 
achs, and  the  remainder  were  more  or  less  full  of  scup ;  a  butterfish 
was  found  in  one  stomach. 

August  16. — Out  of  ten  specimens  examined  two  were  empty,  and 
eight  had  a  total  of  twenty-five  scup. 

August  19.— Ten  squeteague  opened  contained  a  total  of  thirty  nine 
scup  and  six  butterfish.    One  had  nine  scup  in  his  stomach. 

August  21. — Of  forty  specimens  opened  nearly  all  had  more  or  less 
scup,  with  a  few  butterfish  and  squid. 

September  2. — One  squeteague  had  six  butterfish ;  another  a  scup, 
with  eel-grass  (Zostera) ;  another  eel-grass  only. 

September  6,*- One  specimen  contained  three  butterfish,  two  scup, 
and  two  dotted  scad  (Decapterus  punctatus). 

September  15. — One  specimen  contained  a  sand-crab  and  a  bluefish 
{Pomatomus  saltatrix), 

September  18. — Ten  stomachs  opened  contained  three  specimens  of 
l^acurops  erumenopthalmuSy  three  butterfish,  three  scup,  and  one  squid* 

September  26. — One  stomach  contained  three  butterfish,  one  herring, 
one  eel  (Anguilla  Bostoniensis)^  and  three  pisquetos  {Paratractus  f). 

Menticirrus  nebulosrus  Gitt.    Eingfish. 

Four  specimens  taken  in  seines  at  Great  Egg  Harbor,  April,  1871, 
contained  only  shrimp,  Crangon  vulgaris. 

Others  taken  at  Wood's  HoU,  May  29,  were  filled  with  Crangon  vul- 
garis. 

Specimens  taken  in  July  contained  rock-crabs,  Cancer  irroratus; 
and  squids,  .Loligo  Pealii, 

Stenotomus  argyrops  Gill.    Scup ;  Porgee. 

Forty  young  specimens,  one  year  old,  taken  at  Wood's  Holl  in  August, 
contained  large  numbers  of  Amphipod  Crustacea,  among  which  were 
Uneiolairrorataj  Ampelisca,  sp.,  &c.;  several  small  mud-crabs,  Panopeus 
depressus;  Idotea  irrorata  ;  Nereis  virenSj  and  numerous  other  Annelids 
of  several  species,  too  much  digested  for  identification* 


42  REPORT  OF  COMMISSIONER  OF  PISH  AND  FISHERIES. 

Other  specimens,  opened  at  various  times,  show  that  this  fish  ia  a  ve^ 
general  feeder,  eating  all  kinds  of  small  Grustacea,  Annelids,  bivake 
and  univalve  moUusks,  &c. 

Centropristis  fuscus.    Black  Bass )  Sea  Bass. 

Specimens  caught  in  Vineyard  Sound,  June  10,  contained  the  common 
crab,  Cancer  irroratus;  the  mud-crab,  Panopeus  Sayi;  three  species  of 
fishes. 

Another,  caught  May  25,  contained  a  squid,  Loligo  pallida. 

July  27. — ^Ten  specimens  were  opened  and  found  to  contain  soap 
(Stenotomus  argyrops)  and  squeteague  {Cynoscion  regalis). 

September  5. — ^One  specimen  contained  two  butterfish  {Poronotus  tria. 
canthus)  and  twochogsets  {Tautogolabrus  adspersus), 

Roccus  lineatus  Gill.    Striped  Bass ;  Bockfish,  or  "  Eock.'^ 

At  Great  Egg  Harbor,  New  Jersey,  April,  1871,  several  specimens, 
freshly  caught  in  seines,  with  menhaden,  &c.,  contained  Crangon  tul 
garis  (shrimp)  in  large  quantities. 

A  specimen  caught  at  Wood's  Holl,  July  22, 1872,  contained  a  large 
mass  of  '^  sea-cabbage,"  Viva  latissima,  and  the  remains  of  a  small 
fish. 

Specimens  taken  at  Wood's  Holl,  August,  1871,  contained  crabs,  Can- 
cer irroratus;  and  lobsters,  Homarus  americanus, 

Morone  americana  Gill.    White  Perch. 

IN^unlerous  specimens  caught  with  the  preceding  at  Great  Egg  Har- 
bor, Kew  Jersey,  contained  Crangon  vulgaris. 

Pomatomus  saltatrix  Gill.    Bluefish ;  Horse-mackerel. 

Specimens  caught  at  Wood's  Holl,  in  August,  frequently  contained 
squids,  Loligo  Pealii;  also  various  fishes. 

Off  Fire  Island,  Long  Island,  August,  1870,  Mr.  S.  I.  Smith  saw  bine- 
fishes  feeding  eagerly  on  the  free-swimming  males  (heteronerds)  of 
Nereis  limbata,  (p.  318,)  which  was  then  very  abundant. 

Fundulus  pisculentus  Guv.  &  Yal.    Minnow. 

Specimens  caught  in  July,  at  Wood's  Holl,  coutained  large  numbers 
of  Melampus  bidentatusy  unmixed  with  other  food. 

Clupea  elongata  LeS.    Sea  Herring. 

Specimens  taken  in  Vineyard  Sound,  May  20,  contained  several 
shrimp,  Crangon  vulgaris^  about  1.5  inches  long;  Mysis  americana^  aod 
large  numbers  of  an  Amphipod,  Oammarus  natator;  also  small  fishes. 

At  Eastport,  Me.,  and  Grand  Manan,  the  principal,  if  not  the  only^ 
food  of  the  herring  in  summer  is  a  species  of  Thysanopoda^  and  one  or 
two  species  of  Mysis.  These  species  are  associated  together,  and  move 
in  large  schools ;  they  are  known  among  the  fishermen  as  shrimp.  The 
food  of  the  herring  caught  out  in  the  bay  by  means  of  seines,  and  of 
those  trapped  in  the  weirs  in  the  harbor,  was  of  the  same  character  for 
both.    A.  E.  Verrill,  1871. 
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Alosa  sapidUsima  Storer.    Shad. 
Several  specimens  taken  in  the  seines,  at  Great  Egg  Harbor,  April 

1871,  contained  finely -divided  fragments  of  namerons  Crustacea,  among 
which  were  shrimp,  Mysis  americana. 

Several  from  the  mouth  of  the  Connecticut  Biver,  May,  1872,  contained 
fragments  of  small  Crustacea,  {MyHsj  &c.). 

Pamolobus  mediocris  Gill.    Hickory  Shad. 
Several  specimens  taken  in  the  seines  at  Great  Egg  Harbor,  April, 

1872,  contained  large  quantities  of  fragmentary  Crustacea ;  one  con- 
tained recognizable  fragments  of  shrimp,  Crangon  vulgaris. 

Brevoortia  tyr annus  (Latrobe)  Goode.    Menhaden. 

A  large  number  of  specimens  freshly  caught  in  seines  at  Great  Egg 
Harbor,  April,  1871,  were  examined,  and  all  were  found  to  have  their 
stomachs  filled  with  large  quantities  of  darJc  mud.  They  undoubtedly 
swallow  this  mud  for  the  sake  of  the  microscopic  animal  and  vegetable 
organisms  that  it  contains.  Their  complicated  and  capacious  digestive 
apparatus  seems  well  adapted  for  this  crude  and  bulky  food. 
Baia  diaphana  Mitch.    Common  Skate;  ^'Summer  Skate." 

A  specimen  taken  at  Wood's  Holl,  May  14,  contained  rock-crabs. 
Cancer  irroratus;  a  young  skate;  a  long  slender  fish  (Ammodytesf), 
Another,  caught  in  July,  contained  Cancer  irroratus. 

Rata  leevis  (f )  Mitch.    Peaked-nose  Skate. 

Specimens  caught  in  Vineyard  Sound,  May  14,  contained  numerous 
shrimps,  Crangon  vulgaris;  several  Conilera  concharum;  several  Annelids> 
among  them  Nephthys  ingens;  MecJcelia  ingens;  two  specimens  of  Phasco- 
lasama  Oouldii;  razor-shells,  Ensatella  Americana  (the  ^^  foot"  only,  of 
many  specimens);  a  small  fish,  Gtenolabrus  hurgall.  Specimens  taken  at 
Menemsha,  in  July,  contained  large  numbers  of  crabs.  Cancer  irroratus; 
and  of  lobsters,  Homarus  americanus. 

Trygon  centrura  Gill.    Sting-ray. 

Specimens  caught  at  Wood's  Holl,  in  July  and  August,  contained 
large  numbers  of  crabs.  Cancer  irroratus;  Squids,  Loligo  Pealii;  clams, 
Mya  arenaria;  Lunatia  heros. 

Myliobaiis  Freminvillei  Les.    Long-tailed  Sting-ray. 

Specimens  taken  in  Vineyard  Sound,  in  July,  contained  an  abundance 
of  lobsters,  Homarus  americanus;  crabs,  Cancer  irroratus;  also  clams, 
Mya  arenaria;  and  Lunatia  heros. 

Pteraplatea  maclura  Miill.  &  Henle.    Butterfly  Bay. 

One  specimen  examined  contained  menhaden  [Brevoortia  tyrannus 
Ooode).    Wood's  Holl,  1871.    E.  Palmer. 

Eulamia  obscura  Gill.    Dusky  Shark. 

Several  specimens  caught  at  Wood's  Holl,  in  July  and  August,  con- 
tained lobsters,  Homarus  americanus;  rock-crabs,  Cancer  irroratus. 

One  specimen  contained  a  flat-fish,  in  the  stomach  of  which  were  star- 
fish and  clam-shells.    The  common  ray  is  often  the  food  of  this  species 
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as  is  also  the  bonito^  as  many  as  three  of  the  latter  beiog  sometimes 
fonnd  in  the  stomach  of  a  single  individual.  Other  animals  that  serve 
as  food  are  the  herring^  horse-mackerel,  skate's  eggs,  crabs,  and  lob- 
sters.    Wood's  Holl,  Mass.,  1871.    E.  Palmer. 

UtUamia  Milberii  Gill.    Blue  Shark. 

A  large  specimen  caught  at  Wood'8  Holl,  in  August,  contained  a 
quantity  of  small  bivalve  shells,  loldia  sapotilla. 

The  common  food  of  this  species  was  the  squeteague  {Cynoscianre- 
gaiis)^  and  the  bonito  {Sarda  pelamys).  One  individual  contained  a  five- 
pound  mackerel ;  another  had  a  large  codfish  hook  and  piece  of  line. 
Scup,  the  common  skate,  sea  bass,  and  a  small  shell  ( Yoldia  8apotiUa\ 
also  served  as  food.  Three  bonitos  were  often  found  in  a  single  speci- 
men.   Wood's  Holl,  1871.    E.  Palmer. 

Galeocerdo  tigrinus  Miill.  &  Henle.    Tiger  Shark. 

Specimens  caught  at  Wood's  Holl,  in  August,  contained  large  uni- 
valve shells,  Btwcinum  undatum  and  Lwnatia  heros. 

One  contained  a  quantity  of  pork  in  large  pieces,  while  others  had 
fed  upon  sea  turtle,  the  common  ray,  sting-ray,  bluefish,  dogfish ;  quan- 
tities of  feathers  and  eel-grass  were  also  found  in  the  stomachs  of  this 
species.    Wood's  Holl,  1871.   E.  Palmer. 

Mustelus  canis  De  E^y.    Dogfish. 

Several  specimens  caught  at  Wood's  Holl,  in  August,  contained  lob- 
sters, Homarus  americanvs;  spider-crabs,  lAbinia  canalieulata;  rock- 
.crabs.  Cancer  irroratus ;  Ta,VLtog  (Tautoga  onitis) 'y  and  butterfish  (Poro- 
notu8  triacanthtts).    Wood's  Holl,  1871.    E.  Palmer. 

Hugomphodus  liitoralis  Gill.    Sand  Shark. 

Many  specimens  taken  at  Wood's  Holl,  in  July  and  August,  contained 
lobsters,  Homarus  americanvsy  in  abundance  ]  Cancer  irroratus;  and 
squids,  Loligo  Pealii. 

Also  menhaden,  Brevoortia  tyrannus;  eels;  and  common  flounder.  E. 
Palmer,  1871. 

8^t*^lus  americanus. 

Specimens  taken  in  the  rivers  near  Eastport,  Me.,  in  1871,  associated 
with  herring,  were  full  of  the  latter  fish.    A.  E.  Verrill,  1871. 

A  Gephyrean  worm  is  often  used  for  bait  by  the  fishermen  on  some 
parts  of  the  coast  of  Maine.  It  has  not  been  well  described  but  it  is  appa- 
rently the  Holothuria  chrysacanthophora  of  Couthouy  and  the  Echiurtu 
chrysacanthoplu>rus  of  Pourtales.  It  has  been  generally  considered  a 
rare  species,  and  specimens  of  it  are  uncommon  in  museums.  At  Harps- 
well  the  fishermen  sometimes  dig  it  in  immense  quantities.  It  lives  in 
the  mud,  just  above  the  low-water  mark,  and  is  as  readily  obtained  as 
clams.  It  is  used  in  catching  several  species  of  fishes,  but  is  specially 
desirable  for  hake.  Its  irregularity  of  occurrence  seems  to  be  the  only 
'reason  why  it  should  not  be  more  extensively  employed. 
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B. — Biographical  notices  of  the  most  important  species. 

As  already  explained,  oar  knowledge  of  the  habits  of  the  sea-fishes  of 
America  is  very  imperfect  for  various  reasons,  chief  among  which  is,  of 
coarse,  their  concealment  from  notice  daring  the  greater  portion  of  their 
existence.  We  are  even  far  from  the  knowledge  of  what  species  actu- 
ally occar  on  oar  shores ;  many  kinds  coming  to  notice  only  at  rare  in- 
tervals, or  under  circumstances  when  the  intelligent  observer  and  natu- 
ralist fail  to  encounter  them.  Comparatively  few  species  are  readily, 
if  ever,  taken  with  the  hook,  or  even  the  seine,  and  it  is  only  since  the 
more  recent  introduction  of  traps,  pounds,  and  weirs,  with  their  whole- 
sale captures,  that  a  fair  idea  of  the  geographical  distribution  of  the 
sea-fishes  along  the  coast  has  been  attained.  Even  this  apparatus 
fails  to  reach  the  outlying  deep-sea  species ;  and  the  beam-trawl  and 
long-line,  while  constantly  adding  to  the  list,  will  never  in  all  probabil- 
ity entirely  complete  it.  During  the  summer  of  1877  the  parties  of  the 
U.  S.  Fish  Commission  trawled  up  at  various  distances  off  the  coast  of 
Massachusetts  several  species,  some  new  to  science,  never  before  known 
in  American  waters,  and  it  is  probable  that  additions  will  be  made  con- 
tinaally,  without  exhausting  the  list. 

It  is  not  a  little  remarkable  that  fishermen  who  are  continually  in 
contact  with  fish  throughout  the  year  know  actually  so  little  about 
them.  To  questions  as  to  the  food  of  the  various  species,  the  peculi- 
arities of  spawning,  the  size  and  character  of  the  eggs,  the  period  of 
development,  the  history  of  the  young,  &c.,  a  negative  answer  is  usually 
retained,  and  it  is  only  occasionally  that  one  more  intelligent,  or  at 
least  more  observant,  than  the  rest  can  be  found  from  whom  any  satis- 
factory information  can  be  obtained.  It  is,  however,  to  be  hoped,  and 
indeed  to  be  expected,  that  the  publication  of  a  r6sum6  of  our  actual 
knowledge  of  the  habits  and  peculiarities  of  our  fishes  will  call  their 
attention  to  the  subject,  and  secure  their  assistance  in  solving  the  many 
remaining  problems. 

As  already  explained,  the  facts,  or  probably  it  will  be  safer  to  call 
them  statements  until  confirmed,  here  given  are  to  a  considerable  de- 
gree the  result  of  personal  observation  of  members  of  the  U.  S.  Fish 
Commission,  supplemented  and  extended  by  the  answers  to  questions 
distribated  by  the  Commission.  Personal  inquiry  of  witnesses  sum- 
moned before  the  Joint  Fisheries  Commission  held  at  Halifax  from 
Jane  15  to  December  15, 1877,  in  addition  to  the  testimony  elicited  on 
their  examination  by  the  counsel  and  printed  with  the  other  evidence, 
have  also  added  not  a  little  to  the  mass  of  facts.  Great  care,  however, 
requires  to  be  exercised  in  admitting  the  statements  made  on  this  oc- 
casion, as  one  witness,  apparently  honest  and  claiming  to  have  been 
a  practical  fisherman  for  many  years,  stated  under  oath,  that  the  eggs 
of  the  mackerel  were  as  large  as  pease  or  BB  shot,  and  that  they  could 
be  hauled  ap  on  a  book  in  large  masses. 
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Not  macb  information  is  to  be  found  in  the  varioas  publications  hith- 
erto made  relative  to  the  fish  and  fisheries  of  Eastern  North  America, 
although  some  facts  of  value  are  contained  in  the  writings  of  Gilpin, 
Perley,  Ambrose,  Storer,  and  others.* 

C— Relationships  and  surroundings. 

Fishes  considered  collectively  or  by  groups.— Although  each 
species  of  fish  on  our  coasts  may  be  considered  as  possessing  some  pecu- 
liar habit  or  combination  of  habits  by  which  it  is  distinguished  from 
its  fellows,  they  may  be,  for  convenience  of  consideration,  divided  into 
groups,  all  the  members  of  which  possess  certain  common  peculiarities, 
having  an  important  bearing  upon  the  methods  and  times  of  their  pur- 
suit and  capture.  These  relationships  are,  to  some  extent  interrupted 
by  the  reproductive  instinct,  which  causes  them  to  change  their  ordi- 
nary location  and  to  assume  new  conditions.  They  are  also  affected  hy 
the  exigencies  of  feeding,  of  pursuit  by  other  animals  or  by  man,  or  hy 
the  variations  in  their  physical  surroundings. 

Deferring  to  a  subsequent  part  of  the  chapter  any  consideration  of 
the  migrations  and  movements  of  the  various  species,  we  may  arrange 
marine  fish  in  certain  groups,  as  follows : 

a.  The  inshore  fishy  or  those  found  within  a  short  distance  (some- 
times miles)  from  the  shores.  These  embrace  a  great  variety  of  species, 
generally  of  small  size  and  finding  their  harbor  and  shelter  among 
rocks  and  stones,  sea- weeds,  eel-grass,  &c.  They  are  fish  that  can  be 
taken  from  beaches,  rocks,  and  wharves,  or  small  boats  from  the  shore, 
and  furnish  more  occupation  and  amusement  than  actual  profit  in  their 
capture.  They  are  also  among  those  most  frequently  taken  in  weirs, 
pounds,  and  fykes.  Among  them  may  be  mentioned  various  Gyprino- 
donts,  the  cunner,  the  spearing  or  friar,  the  young  Clnpeids,  the  sea 
bass,  the  tautog,  the  scup,  and  many  other  species  of  less  note. 

These  fish  furnish  an  important  article  of  food,  but  obtainable  only 
by  considerable  effort  ^  and  being  generally  of  small  size,  do  not  yield 
a  very  generous  return.  Some  of  the  species,  as  the  scup,  in  former 
years  were,  however,  in  such  abundance  on  the  south  coast  of  !N"ew  Eng- 
land that  hundreds  of  pounds  could  easily  be  taken  in  a  short  time. 

b.  The  offshore  fi^h. — These  are  species  which  usually  occupy  greater 
depths,  and  are  found  at  remoter  distances  from  the  shore  than  those 
first  mentioned,  being  generally  found  on  the  banks  or  elevations  in 
deeper  water. 

The  greater  portion  of  the  Gadidce  or  cod  family,  such  as  the  cod,  had- 
dock, hake,  &c.,  belong  here }  as  also  the  halibut.  This  group  is  the 
most  important  of  our  coast-fishes,  being  usually  of  large  size  and  occor- 


*  This  section  of  the  report  as  prepared  at  Halifax  I  have  concladed  to  omit  until  ft 
new  digest  of  our  knowledge  of  the  subject  can  be  prepared,  so  mnch  infomuitioD 
having  been  obtained  in  reference  to  the  habits  of  our  fishes  eince  1^7  as  to  render 
it  obsolete. 
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ring  in  great  nambers,  so  that  a  few  men,  with  proper  apparatus,  can 
captore  a  large  number  of  pounds  in  a  day.  The  salmon  and  shad  may 
perhaps  be  included  in  this  group. 

c.  Pelagic  fish. — ^These  consist  largely  of  species  belonging  or  allied 
to  the  mackerel  family,  and,  next  to  the  group  just  mentioned,  furnish 
the  most  important  supply  of  food.  The  prominent  members  of  this 
group  are  the  common  mackerel,  the  bluefish,  the  menhaden,  the  sword- 
fish,  the  bonito,  and  other  kinds.  Sometimes  members  of  this  group 
are  found  hundreds  of  miles  from  the  land ;  at  others  they  come  close 
inshore,  either  in  pursuit  of  food  or  for  purposes  of  reproduction,  when 
they  can  be  taken  from  the  shores  or  in  nets.  They,  however,  appear 
to  be  continually  on  the  move,  showing  more  or  less  at  the  surface,  re- 
maining in  proximity  to  the  shore  during  the  warm  season,  then  dis- 
appearing during  the  winter. 

d.  Deep-sea  fish. — This  constitutes  a  group,  of  which  until  within  a 
few  years  very  little  was  known,  occasionally  being  found  floating  at  the 
surface  either  deadfcr  dying,  or  caught  at  great  depth  on  cod  or  halibut 
lines.  It  is  only  within  a  few  years,  or  since  the  labors  of  the  Chal- 
lenger and  other  vessels,  provided  with  apparatus  for  fishing  at  great 
depths,  that  the  number  of  species  has  been  realized.  While  some  of 
the  fishes  belonging  to  the  second  section  occur  not  unfrequently  at 
depths  of  many  hundreds  of  fathoms,  such  as  the  cod,  halibut,  hake, 
&c.,  very  few  of  this  fourth  group  are  taken  in  waters  of  less  than  100 
fathoms,  and  thence  to  1,000  and  even  to  2,900  fathoms,  by  the  Chal- 
lenger. This  group  is  of  little  ecomomical  value,  especially  on  account 
of  their  small  size  and  apparently  scant  numbers^  even  apart  from  the 
practical  difficulty  of  their  capture,  although  it  is  not  at  all  impossible 
that  there  may  be  edible  species  sufficiently  large  and  abundant  to  be 
worth  pursuing  if  they  were  more  within  reach.   . 

The  status  of  fish  in  the  sea  is  very  largely  determined  by  the  ques- 
tion of  temperature.  This,  however,  will  be  considered  more  definitely 
under  the  next  head  of  the  migrations  and  movements  of  fish  as  infiu- 
enced  by  various  causes. 

MiaSATIONS  AND  MOVEMENTS. 

The  human  race  is  more  concerned  in  the  movements  and  migrations 
of  fish  than  in  the  question  of  their  permanent  abode.  It  is  when  they 
are  aggregated  in  large  bodies,  and  moving  from  place  to  place,  either 
under  the  stimulus  of  search  for  food  or  other  causes,  that  they  furnish 
the  best  opportunity  to  man  for  their  capture  and  utilization. 

Little  is  known  of  the  salofion,  the  shad,  the  herring,  the  menhaden, 
the  mackerel,  and  the.bluefish  during  a  large  portion  of  tbe  year ;  but 
at  certain  periods  these  species  collect  in  large  bodies,  and  by  a  change 
of  place  come  within  the  reach  of  their  relentless  pursuer — man.  On  the 
other  hand,  the  Oadidas^  the  cod,  especially,  and  the  halibut,  are  within 
reach  throughout  the  greater  part  of  the  year,  either  on  the  ofEshore 
banks  while  feeding  or  inshore  when  spawning. 
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The  movements  and  migrations  of  fish  are  of  two  classes;  the  one 
irregular  and  occasional,  the  other  regular.  The  irregular  migrations 
are  such  as  occur  only  at  long  intervals,  sometimes  altering  very  ma- 
terially the  industrial  and  social  conditions  of  maritime  countries. 

Among  the  most  notable  illustrations  of  irregular  migrations,  we  may 
cite  the  case  of  the  bluefish,  which  during  the  past  century  was  a  well- 
known  inhabitant  of  the  eastern  coast  of  the  United  States,  occurring 
in  great  abundance  and  of  large  size.  This  species  appears  regularly 
on  our  eastern  coast  in  the  spring  and  leaves  in  autumn ;  but  some 
time  after  the  middle  of  the  last  century  it  disappeared  entirely,  ac- 
cording to  the  histories  of  the  time,  and  was  not  seen  during  the  present 
century  until  much  of  it  had  passed  by,  having  been  absent  for  a  period 
of  about  fifty  years.  Of  course  it  is  possible  that  it  may  have  occurred 
in  small  numbers,  but  not  sufficient  to  make  any  impression  ;  at  any 
rate,  on  its  reappearance  in  1825  or  1830  it  was  entirely  new  to  all  the 
fishermen.  a 

Another  case  is  that  of  the  chub  mackerel  {Scomoer  pneumatophorus). 
This,  twenty  years  ago,  was  extremely  abundant  and  was  taken  in  large 
numbers  at  the  same  time  with  the  common  mackerel;  but  of  which 
in  later  years  only  occasionally  individuals  have  been  captured.  I 
have  succeeded  in  securing  only  one  or  two  specimens  since  the  com- 
mencement of  the  operations  of  the  United  States  Fish  Commission, 
although  every  effort  has  been  made  to  obtain  them. 

A  European  member  of  the  mackerel  family  is  extremely  capricious 
in  its  movements.  It  is  the  Caranx  trachurtis^  or  the  scad,  a  well-known 
fish  of  the  Mediterranean  and  of  the  European  coast  generally.  This 
sometimes  sweeps  down  in  immense  numbers  upon  the  shores  of  regions 
wfiere  it  was  previously  unknown,  or  where  it  has  not  been  seen  for 
many  years ;  a  notable  instance  of  this  occurring  in  1862,  when  im- 
mense numbers  made  their  appearance  on  the  coast  of  Bergen  and  in 
the  Shrange  Fiord,  furnishing  occupation  in  their  capture  and  prepara- 
tion to  a  large  population ;  but  scarcely  was  it  at  all  known  except  in 
straggling  specimens  before  or  since.^ 

The  causes  of  these  variations  in  distribution  are  entirely  unknown; 
whether  the  fish  have  been  exterminated  by  some  disease  or  pestilence 
(as  suggeste4  in  the  case  of  the  bluefish),  &c.,  cannot  be  ascertained. 
Various  changes  in  the  number  of  herring  on  the  coast  of  Northern 
Europe  have  been  of  a  similar  character.  These  have  been  more  espe- 
cially important  as  influencing  the  condition  of  the  population  of  Norway 
and  Sweden  and  other  northern  countries.  On  the  coast  of  Sweden  her- 
ring were  formerly  in  enormous  abundance,  sustaining  a  large  i>opula- 
tion  along  the  shores,  but  have  disappeared  for  decades.  It  is  with  the 
regular  migrations  of  the  fishes  of  our  coast  that  we  have  at  present  most 
to  do,  and  I  shall  proceed  to  consider  them  under  several  headings. 


*  Baars,  Pes  Fischerein  Imliistne  de  1»  Norw6ge,  1873 ;  p.  X58, 
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The  regnlar  migrations  of  fishes  are  for  the' most  part  dependent,  Ist, 
on  the  instinct  of  reproduction  which  causes  them  to  seek  grounds  and 
regions  more  suitable  to  the  purpose,  especially  so  far  as  relates  to  a 
safe  abode  for  the  young  during  the  earlier  months  of  their  life ;  2d, 
the  search  for  food ;  3d,  the  influence  of  temperature,  a  most  potent 
factor.  A  fonith  agency  is  the  pursuit  of  predaceous  fishes,  although 
this  is  generally  much  more  restricted  in  its  operations  than  the  others 
The  pursuit  of  fish  by  man  has  doubtless  some  effect,  but  this  is  exhib- 
ited more  in  a  reducfion  of  numbers  by  actual  destruction  of  parent 
fish  or  their  eggs  and  young  than  by  causing  a  definite  change  of  place. 

I  have  already  grouped  the  marine  fishes  provisionally  according  to 
their  relations  to  the  shores  and  sea-bottom.  Their  migrations  involve 
a  temporary  change  in  their  relations,  offshore  fish  coming  in  to  the 
coast  or  even  ascending  rivers.  We  may,  however,  arrange  fish  by  the 
migrations  and  movements  into  the  following  groups : 

(I)  Anadromouafish. — Species  passing  most  of  their  time  in  the  ocean, 
and  when  mature  entering  and  ascending  fresh- water  rivers  and  lakes 
for  the  purpose  of  depositing  their  eggs ;  the  young  fish  remaining  for 
more  or  less  time,  and  then  descending  to  the  ocean  and  there  attaining 
their  full  growth,  probably  not  going  very  far  from  the  mouth  of  the 
river  which  they  thus  descend.  The  more  important  species  in  this 
connection  are  as  follows: 

The  Sturgeon  (in  part).  The  Tailor  Shad. 

The  Salmon.  The  Gizz^d  Shad  (!). 

The  Smelt.  The  Striped  Bass  (in  part). 

The  Shad.  Various  species  of  Cyprinidse. 

TbeAlewife.  The  Lamprey  Eel. 

A  somewhat  similar  condition  occurs  entirely  in  fresh-water,  where 
certain  species  which  spend  most  of  their  time  in  larger  or  smaller  lakes 
pass  at  the  breeding  season  into  the  streams  empying  therein,  to  lay 
their  eggs  on  the  gravelly  ripples.  This  is  the  case  with  nearly  all  the 
Coregoni  or  whitefish,  the  landlocked  salmon,  and  smelt,  the  Salmo 
oquassa^  or  Kangeley  trout,  the  brook  trout,  &c.  Whether  the  fish  ever 
descend  into  an  outlet  is  an  interesting  problem. 

Among  the  fish  of  this  group  we  find  species  of  great  economical 
value,  embracing  as  it  does  some  of  the  finest  table-fish,  and  sometimes 
in  overwhelming  abundance.  They  appear  with  great  regularity  in  the 
mouths  of  rivers,  ascending  them  to  their  very  source,  or  at  least  until 
stopped  by  some  impassable  obstruction.  They  present  a  great  advan- 
tage over  the  sea  fishes  so  far  as  man  is  concerned,  in  the  greater  facil- 
ity of  capture.  This  pursuit  is  prosecuted  with  little  comparative  risk 
and  exposure,  while  any  one  with  a  line,  or  a  net  of  simplest  construc- 
tion, and  a  small  boat,  or  even  from  the  shore,  can  secure  an  abundant 
supply  of  food. 

S.  Mis.  90 i 
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It  is  among  the  anadromous  fishes  that  man  in  a  savage  or  semi-civ- 
ilized state  finds  his  most  copious  suppl}^  of  food,  depending  sometimes 
almost  entirely  upon  it  for  subsistence  through  the  year,  eating  it  fresh 
during  the  run  and  dried  or  smoked  the  rest  of  the  time. 

The  most  prominent  fishes  under  this  head  belong  more  especially  to 
groups  of  the  salmon,  the  herring,  the  shad,  and  the  sturgeon.  It  is 
in  the  temperate  regions  of  the  northern  hemisphere,  so  far  as  I  am 
aware,  that  the  anadromous  habit  is  seen  in  its  grand  development 

1^0  better  illustration  of  the  numbers  in  which  anadromous  fish  enter 
the  rivers  can  be  given  and  the  extent  of  diminution  of  the  supply  from 
various  causes,  hereafter  to  be  referred  to,  than  a  presentation  of  the 
case  as  it  relates  to  the  Potomac  Eiver  in  the  short  distance  between 
its  mouth  and  the  Great  Falls  of  the  Potomac,  only  twelve  miles  above 
Washington.  Although  this  stretch  of 'water  is  even  now  very  pro- 
ductive, and  annually  becoming  more  and  more  so,  as  the  result  of  care- 
ful propagation,  many  years  will  elapse,  if  ever,  before  it  gets  up  to 
the  measure  of  yield  mentioned  by  Martin  in  his  History  of  Virginia,*  a 
work  published  in  1835.  It  is  proper  to  say  that  some  old  fishermen 
along  the  river  deny  the  accuracy  of  his  statements  in  their  detail,  but 
admit  that  the  numbers  taken  were  enormously  in  excess  of  the  pres- 
ent yield.  I  give,  however,  the  statement,  allowing  it  to  speak  for 
itself-: 

^'As  Alexandria  is  the  shipping  port  of  the  District  of  Columbia,  and 
one  of  the  principal  marts  for  the  immense  fisheries  of  the  Potomac,  it 
may  be  well  to  mention,  that  in  the  spring  of  the  year  quantities  of 
shad  and  herrings  are  taken  which  may  appear  almost  incredible.  The 
number  of  shad  frequently  obtained  at  a  haul  is  4,000  and  upwards,  and 
of  herrings  from  100,000  to  300,000.  In  the  spring  of  1832  there  were 
taken  in  one  seine  at  one  draught  a  few  more  than  950,000  accurately 
counted.  The  prosecution  of  the  numerous  fisheries  gives  employment 
to  a  large  number  of  laborers,  and  aflfords  an  opportunity  to  the  poor  to 
lay  in,  at  very  reduced  prices,  food  enough  to  last  their  families  during 
the  whole  year.  The  shad  and  herrings  of  the  Potomac  are  transported 
by  land  to  all  parts  of  the  country  to  which  there  is  a  convenient  ac- 
cess from  the  river,  and  they  are  also  shipped  to  various  ports  in  the 
United  States  and  West  Indies.  The  lowest  prices  at  which  these  fish 
sell  when  just  taken  are  25  cents  per  thousand  for  herrings  and  $1.50 
per  hundred  for  shad,  but  tliey  generally  bring  higher  prices,  often 
$1.50  per  thousand  for  the  former  and  from  $3  to  $4  per  hnndred  for 

•  A  new  and  comprehensive  gazetteer  of  Virginia  and  the  District  of  Colnmbia, 
containing  a  copious  collection  of  geographical,  statistical,  political,  commercial,  re- 
ligious, moral,  and  miscellaneous  information,  collected  and  compiled  from  the  most 
respectable  and  chiefly  from  original  sources,  by  Joseph  Martin.  To  which  is  added 
a  history  of  Virginia  from  its  iirst  settlement  to  the  year  1754  ;  with  an  abstract  of 
the  principal  events  from  that  period  to  the  independence  of  Virginia,  written  ex- 
pressly for  the  work  by  a  citizen  of  Virginia.  Charlottesville,  published  by  Joseph 
Martin.     Moseley  &  Tompkins,  printers,  1835,  page  480. 
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le  latter;  in  tbe  height  of  the  season  a  single  shad  weighing  from  6  to 
poands  is  sold  in  the  market  of  the  District  for  G  cents.  Herrings, 
>wever,  are  sometimes  taken  so  plentifully  that  they  are  given  away 
r  haaled  on  the  land  as  manure  for  want  of  purchasers."  Some  idea 
lay  be  formed  of  the  importance  of  these  fisheries  from  the  following 
:atemeut : 

amber  of  fisheries  on  the  Potomac,  aboat 150 

nmber  of  laborers  required  at  the  landiogs 6, 500 

amber  of  vessels  employed 450 

amber  of  men  to  navigate  these  vessels 1, 350 

amber  of  shad  taken  in  good  season,  which  lasts  only  about  six  weeks.  22, 500, 000 

nmber  of  herri  ngs  under  similar  circumstances 750, 000, 000 

aantity  of  salt  required  to  cure  the  fish bushels..  995,000 

umber  of  barrels  to  contain  the  fish ^ 995, 000 

In  further  illustration  of  the  former  extent  of  the  fresh- water  fisheries 
r  the  Potomac  River,  I  give  an  extract  from  Burujiby's  Travels  in 
brth  America,  referring  more  particularly  to  the  sturgeon,  although 
icidentally  to  the  shad  and  herring.*  At  the  present  day  the  yield  of 
lese  fisheries  has  decreased  enormously,  although  enough  are  left  to 
icoarage  the  hope  of  a  great  improvement  whenever  the  proper  means 
»r  protection  and  the  artificial  propagation  of  fish  are  entered  upon. 

Id  the  year  1873  the  shad,  herring,  and  bunch  fish  caught  in  the  Po* 
>mac  and  sold  in  the  Washington  market  amounted  to  8,541,851 
oands ;  in  1874  the  total  sales  at  Alexandria,  Washington,  and  George- 
)wn,  from  the  same  river,  amounted  to  about  16,122,533  pounds,  a  by 
0  means  indifferent  presentation. 

(2)  Catadromons  fish. — Species  of  fish  which  are  born  in  the  sea, 
soend  the  rivers  and  reach  their  maturity  in  two  to  four  years,  and 
len,  when  mature,  descend  to  the  ocean  to  spawn,  and  possibly  never 
tave  it  again. 

The  Eel  is  the  only  species  to  which  we  can  at  present  assign  this 
ecnliar  habit; 

(3)  Inshore  fislies^  more  especially  fishes  found  inshore  during  the 
ammer  season,  coming  in  apparently  to  breed.  They  are  more  or 
tfis  closely  related  to  the  bottom,  seldom  or  never  schooling  at  the 

*In  the  first  report  of  the  U.  S.  Fish  Commission  I  have  given  numerous  quo- 
AioDS  from  early  authors  in  reference  to  the  abundance  of  various  fishes  in  the 
▼era  And  along  the  coast  of  the  United  States.  Burnaby  (Travels  through  the 
iddle  settlements  of  North  America  in  the  years  1759  and  1760,  London,  1775),  in 
teakiDg  of  the  Potomac  River,  remarks  as  follows  (on  pago9):  ^' These  waters  are 
ored  with  incredible  quantities  of  fish,  such  as  sheepsheads,  rock-fish,  drums,  white- 
iarch,  herrings,  oysters,  crabs,  and  several  other  sorts.  Sturgeon  and  shad  are  in 
,ch  prodigious  numbers  that  one  day,  within  the  space  of  two  (2)  miles  only,  some 
ntlemen  in  canoes  caught  above  600  of  the  former  with  hooks  which  they  let  down 
tbe  bottom  and  drew  up  at  a  venture  when  they  perceived  them  to  rub  against  a 
h ;  and  of  the  latter,  above  5,000  have  been  caught  at  one  single  haul  of  the  seine. ^' 
is  probable  that  the  seines  used  in  the  Potomac  waters  over  a  hundred  years  ago 
ere  much  smaller  than  those  now  employed,  one  of  one  hundred  yards  being,  doabt- 
M,  of  remarkable  magnitude. 
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surface,  and  are  generally  most  abundant  within  a  few  miles  of  the 
shore.  These  include  a  great  variety  of  fishes  on  the  American  coafit, 
confined  for  the  most  part  to  the  tJnited  States  and  the  region  south  of 
Cape  Cod,  which  do  not  enter  fresh  waters,  but  are  found,  during  the 
summer  season  at  least,  and  are  most  abundant  near  the  shore  or  on 
particular  spots  not  far  distant. 

So  far  as  we  at  present  know,  our  informatiou,  however,  being  ex- 
tremely imperfect,  they  come  in  regularly  from  the  deep  waters  of  the 
ocean,  probably  from  the  western  edge  of  the  Gulf  Stream,  in  the  spring 
of  the  year  to  spawn,  remaining  until  fall.  A  few,  as  cunner  and 
tautog,  can  be  found  at  almost  all  seasons  of  the  year.  The  rest,  how- 
ever, retrace  their  steps  to  spend  the  winters  in  the  warmer  depths  out- 
side, probiibly  along  the  ed^es  of  the  Gulf  Stream. 

The  principal  fish  of  this  group  are  as  follows : 

Series  1.  Scries  2. 

The  Scup  or  Porgy,  The  Sheepshead, 

The  Squeteague  or  Weakfish,  •  The  Lafayette, 

The  Sea  Bass,  The  Drum, 

The  Sea  Eobin  (Prionotus),  The  Whiting, 

The  Tautog,  The  Kingfish, 

The  Cunner,  The  Eed  Snapper, 

Certain  flat-fish,  The  Eed  Bass, 

•  The  Dogfish  and  other  Sharks.  The  Pompano, 

The  Mullet. 

Of  these  the  members  of  Sleries  1  are  known  to  come  in  immense 
schools  in  the  early  spring  on  the  south  coast  of  New  England,  and  are 
taken  extensively  in  traps,  pounds,  and  wiers.  The  movements  of 
Series  2  are  less  well  defined.  They  make  their  appearance  on  the 
coast  in  gradually  increasing  quantity,  although  farther  south  they  are 
found  in  moderate  numbers  throughout  the  whole  year. 

There  are  two  dogfish  taken,  one,  the  spinous  dog  {Acanthia^  ameri- 
canus),  coming  first  in  enormous  numbers,  the  livers  furnishing  a  large 
supply  of  oil;  the  other,  the  smooth  dog,  succeediug  it  in  smaller  num- 
bers. The  spinous  dog  scarcely  belongs  to  this  section,  as  it  does  not 
remain  inshore  during  the  summer  south  of  Cape  Cod,  although  abund- 
ant north  of  it.  It  might  be  placed  with  the  pelagic  fishes  but  for  not 
showing  at  the  surface.  It,  however,  appears  more  in  enormous  schools 
along  the  coast  during  spring  and  fall,  and  is  very  obnoxious  to  the 
fishermen,  as  all  fishing  becomes  unproductive  whenever  the  dogfish 
make  their  appearance. 

An  analogous  movement  is  seen  in  certain  fishes  of  the  Great  Lakes, 
as  the  salmon  or  lake  trout,  whitefish,  &c.,  which,  while  residing  for 
the  greater  part  of  the  year  in  the  deep  waters  where  they  are  more  or 
less  undisturbed,  during  the  spawning  season  (in  the  autumn)  come  in- 
shore, especially  the  whitefish,  and  are  taken  in  immense  numbers  by 
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the  traps  and  }>oaQ(ls.  The  white  fish  exhibit  a  very  decided  tendency 
to  enter  the  months  of  rivers  on  this  occasion,  especially  in  Lake  Su- 
perior and  Hudson  Bay.  Detroit  River  is  an  especially  favorite  spawn- 
ing-ground. Indeed,  the  whitefish  might  with  eminent  propriety  be 
classed  among  the  anadromous  fish  of  the  fresh  waters,  like  the  land- 
locked salmon,  the  blue-back  trout  of  Eaugeley  Lake,  &c.  The  spawn- 
ing along  the  shores  of  lakes  at  all  may  be  due  to  their  being  barred  out 
from  the  rivers  by  artificial  or  other  obstructions. 

We  may  possibly  place  in  this  schedule  th^  Capelin  {3fallotu8  villo- 
Mus),  which  is  exclusively  northern,  and  the  Tomcod,  although  the  lat- 
ter sometimes  enters  fresh  water  to  spawn,  and  may  almost  be  entitled 
to  a  position  in  the  first  division,  perhaps  near  the  smelt. 

(4)  Offshore  fish. — Not  schooling  at  the  surface ;  usually  spawning 
in  the  deep  seas,  for  the  most  part  during  the  late  autumn  or  winter, 
though  generally  resorting  to  rocks  and  banks,  and  sometimes  near  the 
shore  for  the  purpose ;  never  swimming  at  the  surface,  and  their  pres- 
ence only  to  be  determined  by  actual  capture.  During  the  winter  they 
range  considerably  farther  south  than  in  summer.  Of  these  may  be 
mentioned  the  cod,  the  hake,  the  •  haddock,  and  most  other  Oadidce 
except  the  pollock.  The  pollock,  belonging  to  the  cod  family,  is  more 
of  a  snrface  fish,  and  is  very  often  seen  swimming  or  schooling  near  the 
top  of  the  water.    In  some  respects  the  halibut  belongs  in  this  division. 

(5)  Pelagic  or  wandering  ^«7i.^-U8ually  surface  swimmers,  and  for 
the  most  part  regular  migrants  in  large  bands  or  schools  from  north  to 
south  in  autumn  and  from  south  to  north  in  spring :  not  at  all  regular, 
however,  in  their  movements,  and  sometimes,  for  one  cause  or  another, 
disappearing  gradually  or  suddenly  from  a  certain  region,  not  to  return 
again  until  the  lapse  of  many  years.  Some,  as  the  herring,  the  blue- 
fish,  and  the  menhaden,  are  autumn  and  winter  spawners  ]  the  others 
lay  their  eggs,  as  far  as  we  know,  in  summer  or  spring.  It  is  among 
the  fiish  of  this  group  that  we  find,  with  the  exception  of  the  GadidWj 
the  most  important  of  all  the  sea  fish  in  the  entire  northern  hemisphere, 
whether  we  consider  the  number  of  fish  taken,  their  excellence  and  high 
pcice,  or  the  amount  of  capital  and  number  of  hands  employed  in  their 
capture.  They  belong  almost  exclusively  to  the  Clupeidce  (the  herring 
family)  or  to  the  Scombridee  (the  mackerel  family).  Two  species  of  the 
former  group,  the  shad  and  the  alewife,  have  been  fully  considered 
under  the  first  head,  while  no  species  of  the  second  family  belong  else- 
where.   The  principal  species  are  the  following : 

The  Sea  Herring.  The  Cero. 

The  Menhaden  or  Pogy.  The  Bonito. 

The  Common  Mackerel.  The  Tunny  or  Horse  Mackerel. 

The  Chub  Mackerel.  The  Swordfish. 

The  Spanish  Mackerel.  The  Bluefish. 

(6)  Deep-sea  fish, — We  have  already  referred  to  this  group  under  the 
bead  of  relationships.    How  far  they  can  be  considered  as  migrants  is 
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to  be  ascertained.  It  is  probable  that  they  change  their  locations  bat 
seldom,  living  as  they  do  at  great  depth,  where  the  prevailing  low  tem- 
perature (30O  to  perhaps  45°)  is  thought  to  vary  but  little. 

Until  within  a  few  years  little  has  been  known  of  this  group,  the  re- 
searches of  the  Challenger  having  been  principally  instrumental  in 
showing  its  extent,  variety,  and  the  remarkable  peculiarities  of  its  dif- 
ferent members.  Many  species  have  also  been  revealed  to  us  by  the  con- 
tributions of  the  Gloucester  fishermen  to  the  U.  S.  Fish  Commission. 

Probably  the  only  important  factor  in  influencing  the  change  of  sit- 
uation in  this  group  of  fishes  is  the  search  for  food  or  the  pursuit  bjr 
fellow  fish,  cephalopods,  &c. 

In  addition  to  the  regular,  periodical,  or  occasional  movements  offish 
just  referred  to,  there  are  cases  in  which  the  change  of  location  is  not  so 
easily  explained.  Among  these  maybe  mentioned  the.selectionof  a 
fresh- water  abode  by  species  which  are  generally  exclusively  marine,  and 
vice  versa.  Of  course,  the  change  in  anadromous  fishes  is  intelligible; 
but  why  such  fishes  as  the  sawfish,  shark  (PrUtis)^  the  sting-ray,  and 
quite  a  number  of  other,  kinds  should  live  and  apparently  thrive  in 
fresh  water,  is  not  so  easily  understood.  Other  species  are  found  ap 
rivers  to  a  considerable  distance  from  their  mouths  beyond  the  brack- 
ish portion. 

Hibernation. — Another  subject  which  may  be  considered  in  connec- 
tion with  that  of  migration  and  movements  is  that  of  hibernation. 

Many  fresh-water  fishes,  such  as  carp  and  others,  are  known  to  bury 
themselves  in  the  mud,  either  partially  or  entirely,  during  the  cold 
weather,  and  to  remain  there  until  the  warm  season  of  the  year.  This 
is  also  the  case  to  a  greater  or  less  extent  with  the  eels,  both  in  fresh 
water  and  on  the  coast.  To  what  extent  other  kinds  of  strictly  marine 
fish  exhibit  the  same  habit  is  at  present  difficult  to  determine.  The 
disappearance  from  our  coast  during  the  winter  season  of  the  mackerel, 
menhaden,  and  some  other  species  has  given  rise  to  the  belief  by  some 
that  they  bury  themselves  in  the  mud  at  suitable  places  ofT  the  coast 
Indeed,  there  are  not  wanting  statements  to  the  effect  that  mackerel 
have  been  speared  in  the  mud  by  persons  who  were  attemptinis^  to 
capture  eels  in  this  well-known  method.  Some  of  these  instances  ap- 
pear to  be  fairly  well  substantiated ;  but  whether  they  represent  any- 
thing like  a  permanent  condition  it  is  now  difficult  to  say.  Those  who 
believe  in  the  hibernation  of  mackerel  point  to  the  existence  of  a  film 
over  the  eye  on  the  first  appearance  of  this  fish  in  the  spring,  which  they 
suppose  to  be  the  result  of  the  long  exclusion  of  light  or  of  contact  with 
the  mud,  this  film  going  away  in  the  course  of  the  summer. 

The  sturgeon  is  believed  to  be  a  hibernating  fish  to  some  extent. 

Having  thus  considered  the  better  marked  movemients  of  fishes  under 
their  different  heads,  I  now  propose  briefly  to  consider  the  causes  of 
such  movements  so  far  as  we  can  understand  them. 

Physical  oajjses. — The  more  regular  changes  of  position  with  the 
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ms  are  caused  by  the  reproductive  instiuct,  by  conditions  of  tem- 
ture,  and  by  search  for  food.  They  are  also  to  a  less  degree 
ted  by  the  pursuit  of  predaceous  fish  and  other  fellow  occupants 
16  ocean  and  by  the  action  of  man. 

mperature  of  the  water. — The  most  important  of  these  agencies  is 
ably  that  of  temperature^  since  while  there  are  certain  species 
appear  to  be  quite  insensible  to  considerable  variations  in  this 
act,  the  distribution  of  others  is  largely  dependent  upon  the  degree 
»t  in  the  water.  Certain  fishes,  such  as  the  cod  and  herring,  are 
)  taken  only  in  cold  water,  the  herring  usually  at  a  temperature  not 
eding  50o  to  55°;  the  cod  at  a  still  lower  degree.  This  relation- 
haB  an  important  bearing  upon  the  herring  fisheries ;  since,  when 
heat  of  the  surface  water  is  above  the  degree  indicated,  herring 
leldom  seen ;  as  this  decreases  they  make  their  appearance.  This 
well  established  that  now  the  herring  fishery  on  the  coast  of  Scot- 
is  largely  regulated  by  the  temperature  observed,  and  when  it  is 
ledly  above  55°  the  herring  are  not  looked  for. 
1  the  coast  of  the  United  States  there  are  two  well-defined  regions, 
bounded  to  the  south  by  Cape  Cod  and  the  other  having  this 
idary  as  its  northeastern  limit.  A  few  stragglers  may  be  found 
sionally  on  either  side ;  but  practically  the  cape  constitutes  the 
idary  line. 

I  a  general  rule  the  winter  temperature  of  the  ocean  at  different 
ts  along  the  New  England  coast  is  about  the  same,  the  surface 
r  as  well  as  that  at  the  bottom  showing  the  minimum  degree  down 
^solute  freezing.  During  this  season,  therefore,  all  the  more  delicate 
leave  either  to  go  south  or  off  the  shore  until  they  find  the  tempera- 
they  require ;  possibly,  however,  not  until  they  reach  tlie  edge  of 
julf  Stream.  The  summer  temperatures,  however,  vary  extremely, 
these  variations  are  accompanied  by  the  presence  or  absence  ot 
of  different  kinds.  On  the  south  side  of  New  England  the  warmest 
>eratures  observed  were  in  Peconic  Bay,  where,  in  August,  1874, 
bottom  temperature  was  from  71°  to  72Jo,  the  surface  temperature 
le  instance  being  as  high  as  74P.  Here  the  same  southern  types  of 
ne  animals  were  predominant. 

t  Wood's  Holl,  in  1873,  the  mean  temperature  at  the  bottom  in 
5  was  6I.70,  and  in  July  69.5o,  and  in  August  7(P,  or  an  average 
'o.  The  surface  was  sometimes  a  few  degrees  higher, 
sewhere  on  the  south  side  of  New  England  the  bottom  temperature 
:ed  from  61^  to  65^  off  the  coast  of  Connecticut,  in  from  4  to  20 
ams ;  in  rather  deeper  water  from  58.5^  to  64o.  Off  Cox's  Ledge 
us  5(P  at  52  fathoms  in  August,  and  off  several  miles  northwest  of 
k  Island  it  was  45.5^  at  47  fathoms,  this  being  accompanied  by  a 
3what  different  fauna.  In  general,  we  may  say  that  south  of  Cape 
while  the  inshore  surface  of  the  water  during  midsummer  ranges 
62^  to  7(P,  at  a  greater  distance  outward,  up  to  perhaps  fifteen  or 
ity  miles,  it  ranges  from  Gli'^  to  68^,  and  that  at  the  bottom,  inside 
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the  northern  current  that  sweeps  aronnd  the  ontside  of  Gape  God  and 
'So  Man's  Land  and  into  Fisher's  Sound,  the  temperature  inshore  ranges 
from  610  to  70^ ;  more  offshore,  it  ranges  from  60^  to  OiP.  But  in  the 
colder  water  about  Gox's  Ledge  and  off  Block  Island  and  in  certain 
parts  of  Fisher's  Sound,  it  ranges  from  46^  to  about  5(P, 

At  Portland  there  is  quite  a  different  condition.  The  maximum  tem- 
perature was  observed  inside  of  Gasco  Bay,  where  the  range  was  from 
570  to  650,  and  outside  from  50o  to  59o.  The  bottom  temperatures  dur- 
ing the  summer  inshore  were  from  54^  to  50^^  and  in  the  deeper  waters 
of  Gasco  Bay  from  45^  to  49o.  Farther  east  and  in  the  Bay  of  Fundy 
still  lower  degrees  are  shown. 

The  following  table  of  temperatures  actually  observed  along  the  coast 
at  different  times  of  year  will  be  of  interest.  It  is  compiled  from  ob. 
servations  made  by  the  XJ.  S.  Signal  Service  as  a  matter  of  special  co- 
operation with  the  work  of  the  U.  S.  Fish  Gommission. 

Absolute  highest  and  lowest  temperature  of  water  at  the  bottom  at  3  p.  m.  during  the  year 

ending  February  28,  1877. 


Place  of  obaervaiion. 


Spring. 


Highost 


Date. 


Indianola,  Tex 

GalveatoD,  Tex 

MobUe.Ala 

Pimta  Rassa,  Fla  . . 

Key  West,  Fla 

Jaoksonville,  Fla  . . 

Savannah,  6a 

Charleston,  S.C.... 
Wilmington,  N.C.. 

Norfolk,  Va 

Baltimore,  Md 

New  York,  N.y... 
New  London,  Conn 
Wood's  Holl,  Mass 

Portland,  Me 

Eastport,Me 


Apr.  23 
Apr.  30 
May  4 
May  22 
May  3 
May  22 
May  30 
May  30 
May  29 
May  30 
May  2» 
May  20 
May  30 
May  28 
May  30 
May  31 


Temp. 


78.0 
79.0 
68.0 
87.0 
84.8 
84.0 
73.0 
77.0 
76.0 
73.5 
71.0 
58.0 
57.0 
57.0 
50.0 
40.5 


Lowest. 


Summer. 


Highest. 


Date. 


Mar.  21 
Apr.  2 
Mar.  22 
Mar.  21 
May  24 
Mar.  21 
Mar.  22 
Mar.  22 
Mar.  3 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


Mar.  18 


Temp. 


67.0 
62.0 
54.0 
67.0 
67.0 
62.0 
63.0 
54.0 
51.0 
44.0 
38.0 
32.0 
34.5 
30.0 
31.5 
31.0 


Date. 


Jnly  20 
July  17 
Jane  24 
July  14 
Aug.  20 
Aug.  20 
July  19 


July  11 
July  20 
Aug.  13 
July  6 
Aug.  15 
Aug.  15 


Temp. 


88.0 
93.0 
90.0 
90.0 
86.0 
88.0 
87.0 


86.0 
76.0 
76.0 
7a  0 
64.0 
51.0 


Lowest 


Date. 


22 
12 


June- 10 
July  31 
Aug. 
June 
June  15 
June  15 
June  10 
Aug.  27 
June  ] 
Juno  1 
June  1 
June  1 
June  6 
Jane    9 


Temp. 


79.0 
79.5 
76.6 
81.0 
6910 
7a  5 
74.0 
70.0 
72.0 
5S.0 
54.0 
68.0 
49.5 
40.0 


Place  of  obsorration. 


Autumn. 


Winter. 


Indianola,  Tex 

Galveston.  Tex  . . . . , 

Mobile,  Ala , 

Punta  Kaasa,  Fla  . . . 

Key  West,  Fla 

Jacksonville,  Fla  ... 

Savannah,  Ga 

Charleston,  S.  C 

Wilmington,  N.C... 

Norfolk,  Va 

Baltimore,  Md 

NewYork,N.Y.... 
New  London,  Conn  . 
Wood's  Holl, Mass.. 

Portland,  Me 

£a8tport,Me 


Highest. 


Lowest. 


Highest. 


Lowest 


Date. 


Temp. 


Sopt  5 

Sept.  2 

Sept.  1 

Sept.  2 

Sept.  2 

Sept  3 

Sept  1 


Sept 
Sopt  1 
Sept.  1 
Sept  -1 
Sept  1 
Sept  2 
Sept  29 


88.0 
91.5 
80.0 
89.0 
87.0 
84.0 
83.0 
80.0 
7eJ.0 
72.0 
72.0 
70.0 
58.0 
51.5 


Date. 


Nov.  1 
Nov.  26 
Nov.  11 
Nov.  11 
Nov.  27 
Nov.  26 
Nov.  29 
Nov.  29 
Nov.  30 
Nov.  30 
Nov.  30 
Nov.  30 
Nov.  26 
Nov.  26 


Temp. 


Date. 


Temp. 


Date. 


57.0 
68.0 
65.0 
64.0 
52.0 
55.0 
51.0 
46.5 
45.0 
39.0 
46.5 
39.0 
41.0 
43.5 


Dec.  1 
Jan.  23 
Deo.  24 
Jan.  29 
Jan.  21 
Feb.  8 
Jan.  22 
Dec  I 
Dec 
Dec. 
Dec 
Dec 
Dec 
Dec 


1 
1 
1 
1 
6 
1 


65.0 
76.5 
84.0 
64.0 
58.0 
55.0 
51.0 
45.0 
45.0 

sao 

4&0 
38.0 
42.0 
43.6 


Temp. 


Jan.     9 

Dec     5 

Dec.     6 

Dec. 

Jan. 

Jan. 

Jan. 


7 
6 
1 
4 


Jan.  9 
Jan.  1 
Jan.  19 
Dec  26 


40.0 
S2.5 
45.0 
45.0 
37.0 
42.5 
35.0 


83.5 
29.0 
290 
27.0 


THE    SEA   FISHERIES   OF   EASTERN   NORTH    AMERICA.  57 

le  capture  during  the  summer  aud  autumn  of  fishes  of  the  south- 
3oast  as  far  east  as  Long  Island  Sound,  Vineyard  Sound,  and  Buz- 
's  Bay,  is  not  a  matter  of  surprise. 

le  influence  of  temperature  upon  the  movements  of  fishes,  as  al- 
y  stated,  is  seen  both  in  different  parts  of  the  coast  and  at  differ- 
ddtitudes  in  the  same  region. 

3eanic  currents  also  have  more  or  less  influence  upon  the  distribu- 
of  fishes.  This,  however,  depends  more  upon  the  pursuit  by  them 
le  less  independent  algse,  jelly-fish,  crustaceans,  ascidians,  &c.,  that 
)  hither  and  thither  with  the  tide. 

16  apparent  clearness  of  the  water  is  also  a  factor  in  this  consider- 
1,  various  species  preferring  one  extreme  or  the  other,  and  coming 
ore  or  near  the  surface  with  this  variation. 

16  temperature  of  the  atmosphere  probably  influences  the  move- 
ts  of  fish  only  so  far  as  it  affects  the  temperature  of  the  water  itself, 
mr£EU^  strata  being,  of  course,  heated  or  cooled  very  readily  with 
3ition  of  the  air  in  this  respect.  The  clearness  of  the  sky  and  the 
equent  amount  of  light  has  a  very  decided  influence  on  some  fishes, 
cially  the  pelagic  species,  invertebrates  too  being  affected  in  a  sim- 
manner.  A  bright  sunny  day  will  frequently  call  up  forms  that 
never  seen  at  any  other  time,  while  others  again  only  approach 
surface  on  cloudy  days  or  even  in  the  night  exclusively'.  The  action 
16  winds  of  the  ocean  is  also  to  be  considered  in  this  connection,  al- 
gh  possibly  more  is  due  to  local  currents  as  affecting  the  water 
anything  else.  It  is  not  impossible  that  variation  in  temperature 
have  great  influence  upon  some  fishes  provided  with  air-bladders, 
rhich  the  depth  of  immersion  can  be  conveniently  graduated, 
what  way  the  influence  of  aerial  currents  or  winds  are  felt  by  fish 
fiicult  to  say.  Von  Frieden,  however,  as  the  result  of  a  comparison 
reen  the  actual  catches  of  herring  by  the  German  fishermen  and  the 
rds  of  the  corresponding  days  and  hours,  has  come  to  the  conclu- 
(Circulaire  des  Deutschen  Fischerei-Vereins,  1874,  p.  200)  that  the 
results  always  followed  with  the  wind  from  the  northwest,  and  that 
jrally  northern  winds  were  better  than  southern,  and  western  bet- 
iian  eastern. 

aE  BEPBODUCxrvB  INSTINCT. — It  is  Under  the  stimulus  of  the  re- 
Inctive  instinct  that  many  of  the  more  notable  movements  of  fish 
5  place,  although  by  what  prescience  they  are  enabled  to  understand 
i  the  interests  of  their  progeny  require  a  change  of  abode,  and  es- 
ally  from  salt  water  to  fresh,  it  is,  of  course,  impossible  to  explain. 
I  anadromous  movements,  or  the  ascent  of  rivers  by  salmon,  shad, 
freshwater  herring,  &c.,  all  in  countless  myriads,  and  with  almost 
rring  regularity,  are  notable  examples.  It  was  formerly  supposed 
;  these  fish  moved  in  great  bodies  along  our  coast,  sending  off  de- 
imeuts  into  the  months  of  the  rivers  as  they  went  by.  The  more 
3Qal  hypothesis  now  is  that  they  live  in  the  deeper  waters  of  the  sea 
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in  nearly  the  same  latitude  as  the  mouths  of  the  rivers  lu  which  they 
were  bom,  and  return  to  them  at  the  proper  season.  The  young  remain 
in  the  fresh  water  for  a  time,  the  period  varying  with  the  species,  after 
which  they  also  follow  their  parents  in  their  return  to  the  sea. 

The  movements  of  what  we  had  previously  designated  as  inshore  and 
pelagic  fish  are  also  largely  connected  with  the  same  reproductive  in-* 
stinct,  and  even  the  fishes  of  the  Banks  illustrate  it  to  a  greater  or  less 
degree. 

Search  for  food. — Next,  perhaps,  to  the  influence  of  reproduction 
comes  the  search  for  food  as  influencing  the  migration  and  movements 
of  fishes,  certain  species  of  fishes  following  up  particular  forms  of  other 
fishes,  the  attempts  of  which  to  escape  fall  under  the  same  category; 
or  of  the  lower  animals,  as  they  are  carried  almost  unresistingly  hy 
winds  and  currents  in  various  directions.  A  notable  illustration  of  this 
is  seen  in  the  herring.   • 

Professor  Mo  bins,  in  investigating  the  food  of  the  herring  in  the  Ger- 
man seas,  found  that  a  certain  copepod  shrimp,  one  of  the  JEntomastraea 
(Temora  longicomis)^  was  more  eagerly  sought  after  than  anything dse; 
this  being  so  minute,  however,  that  18,000  were  taken  from  the  stomaeh 
of  one  herring  and  60,000  from  that  of  another.* 

Professor  Mobius  thinks  that  the  comb  like  fringes  attached  to  the 
gills  of  the  herring  serve  as  tangles  in  capturing  these  shrimps,  pre- 
cisely as  do  the  similar  apparatus  of  the  basking  shark  and  the  whale- 
bone of  the  whale.  These  specimens  were  obtained  in  February  of 
4872,  when  both  the  shrimp  and  the  herring  were  in  exceptional  abund- 
ance; and  he  subsequently  observes  that  the  same  relations  were  found 
continually,  the  abundance  OT  the  herring  being  in  strict  proportion  to 
that  of  the  shrimp,  t 

The  chain  of  connection  does  not  cease  in  the  relation  between  the 
Temora  or  shrimp  and  the  herring.  A  great  variety  of  sea  birds,  gulls, 
gannets,  &c.,  follow  up  the  herring,  as  also  numerous  mackerel,  tunnies, 
blackfish,  swordfish,  and  even  whales  and  porpoises,  which  devour  the 
herring  in  countless  numbers.  The  movements  of  the  capelin  in  the 
North  Atlantic  influence  very  largely  those  of  the  cod  and  other  species, 
as  when  the  former  come  into  the  shores  of  Newfoundland  and  else- 
where in  immense  numbers  to  deposit  their  eggs  on  the  beach,  the  cod, 
&c.,  follow,  and  are  then  captured  within  a  very  short  distance  of  the 
shore. 

Driven  by  enemies. — A  notable  instance  of  these  relationships  is 
seen  in  the  menhaden  and  the  bluefish.  The  menhaden,  in  its  move- 
ments along  the  coast,  is  very  frequently  accompanied  by  vast  schools 
of  bluefish,  which,  as  already  explained  in  a  previous  report,  probably 
destroy  more  menhaden  in  a  day  than  are  taken  by  man  in  a  whole  sea- 

*  Circulare  des  Deotschen  Fischorei-Vereins,  1873,  p.  112. 
tCirculore  des  Deutscben  Fischerei-Vereins,  1874,  p.  90. 
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son's  fishing.  This  is  not  unfreqaently  illustrated  in  the  driving  ashore 
of  the  menhaden  by  the  blneflsh  in  immense  masses,  while  the  bluefish 
themselves  in  their  ardent  pursuit  are  stranded  at  the  same  time.  A 
similar  pursuit  of  the  mackerel  by  the  blueflsh  is  often  noticed.  The 
bluefish  themselves  are,  by  an  act  of  retributive  justice,  pursued  and 
driven  ashore  by  schools  of  porpoises  aud  horse-mackerel  or  tunnies. 

Human  agencies. — ^The  influence  exerted  by  man  in  determining 
the  abundance  or  the  movements  of  fishes,  apart  from  their  actual  cap- 
ture, is  manifested  in  various  ways,  although  more  particularly  in  the 
case  of  the  anadromous  fishes  than  any  other.  Whenever  any  impassa- 
ble obstruction  is  laid  across  a  river,  ascended  by  anadromous  species, 
as  shad,  salmon,  &c.,  for  the  purpose  of  reproduction,  the  exclusion  from 
th^  breeding  grounds  has  very  soon  a  marked  efiect.  Usuall}',  for  the 
first  two  or  three  years  not  much  difi'erence  is  appreciable,  as  these 
species  require  three  or  four  years  to  mature  "after  passing  down  the 
river  before  they  return  to  their  starting  point.  There  will  therefore  be 
three  years  of  successive  returns  of  schools,  and  after  that  there  will  be 
no  young  fish  to  keep  up  the  supply,  which  will  be  confined  to  the  older 
individuals  returning  in  the  vain  attempt  to  find  spawning  beds.  At 
the  expiration  of  six  or  eight  years  the  supply  will  probably  cease  en- 
tirely, and  there  will  be  no  further  run  in  the  river.  In  this  event  the 
remedy  is  the  removal  of  the  obstructions  by  taking  down  the  dams  or 
barriers,  or  introducing  a  fishway,  and  planting  the  young  fish  above 
the  former  obstruction ;  at  the  end  of  three  or  four  years  the  mature 
individuals  will  make  their  appearance  again. 

Nets  constitute  an  obstruction  of  less  moment  than  dams,  since  they 
are  of  temporary  application  and  constantly  liable  to  be  torn  or  de- 
stroyed by  the  elements,  or  removed  by  legal  enactments. 

The  disappearance  of  fishes  to  a  greater  or  less  degree  from  certain 
locidities  has  frequently  been  ascribed  to  such  agencies  as  the  sound 
from  the  paddles  of  steamboats,  the  firing  of  cannon,  &c.  How  far 
this  is  of  any  moment  remains  to  be  seen.  A  variation  in  abundance 
of  fish  is  not  nnfrequently  caused  indirectly  by  man  in  destroying  or  fos- 
tering predaceous  species.  It  has  not  unfrequently  happened  that  one 
species  of  fish  has  greatly  multiplied  in  consequence  of  the  capture  by 
man  of  some  special  enemy.  There  is  no  doubt  whatever  that  the  num- 
ber of  bluefish  caught  during  the  summer  season  for  market  purposes 
permits  a  vast  increase  in  the  number  of  menhaden,  scup,  sea  bass, 
and  other  fishes  which  woiild  otherwise  be  devoured. 

Many  such  cases  could  readily  be  adduced,  and  suggest  extreme  cau- 
tion in  the  adoption  of  measures  for  protecting  certain  fishes  from 
natoral  enemies,  without  a  careful  inquiry  as  to  the  possibility  of  indi- 
rect results  not  anticipated.  A  noticeable  instance  has  been  furnished 
by  Mr.  Whitcher,  the  distinguished  commissioner  of  fish  and  fisheries 
of  the  Dominion  of  Canada. 
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He  States  that  the  Beluga^  or  white  whale,  is  a  great  consumer  offish 
of  all  kinds,  bat  is  especially  destractive  to  the  salmon  and  cod  of  the 
Lower  Saint  Lawrence,  the  former  particalarly.  Some  distance  up  the 
Sagaenay  Elver,  where  the  salmon  were  supposed  to  have  been  mach 
injured  by  the  Beluga^  a  license  was  taken  out  in  1872  for  their  capture, 
and  in  1873  a  large  number  (some  sixty)  were  secured  at  one  liaul.  In 
this  way  a  very  great  diminution  was  effected.* 

These  have  in  turn  reacted  upon  the  fisheries,  since  the  sharks,  which 
had  been  kept  down  in  point  of  numbers  by  the  belugas,  multiplied,  or 
at  least  came  in  such  numbers  as,  in  their  turn,  to  affect  very  seriously 
the  fisheries,  the  fish  being  greatly  diminished  and  those  captured  show- 
ing marks  of  laceration  by  the  teeth  of  their  new  enemies.  The  in- 
creased abundance  of  the  sharks  was  also  shown  by  the  much  larger 
number  of  them  captured  in  the  nets. 

Another  statement  o£  Mr.  Whitcher  still  further  illustrates  the  rela- 
tion between  the  white  whales  and  the  salmon.  It  is  well  known  tfiat 
within  a  few  years  the  salmon  fisheries  within  the  Dominion  of  Canada 
have  been  very  greatly  increased  by  the  enforcement  of  legislation  for 
the  protection  of  fish  during  their  spawning  season,  and  for  the  increase 
of  the  supply  by  artificial  propagation. 

Another  illustration  of  the  same  character,  as  also  furnished  by  Mr. 
Whitcher,  is  to  be  found  in  the  Bay  of  Ghaleur.  In  former  years  the 
streams  emptying  into  this  bay  abounded  in  salmon,  but  presented  the 
usual  appearance  of  salmon  rivem  in  a  marked  decrease  in  numbers  by 
overfishing  and  other  agencies,  and  this  continued  for  a  period  of  anum- 
ber  of  years.  More  recently,  however,  as  a  result  of  the  wise  legisla- 
tion on  the  part  of  the  Canadian  Government  of  protection  during 
spawning  season,  and  the  measures  of  artificial  propagation,  the  fish 
are  again  found  in  very  great  abundance.  For  twenty  years  the  white 
whales  were  not  known  in  the  Bay  of  Cbaleur,  or  only  by  stragglers,  but 
latterly  they  have  returned  in  large  numbers.  The  first  year  of  their 
occurrence  they  came  after  the  salmon  had  entered  the  bay  and  drove 
them  into  the  shores,  where  they  were  taken  in  very  large  numbers  by 
the  traps  and  nets  that  had  got  a  small  capture  in  the  lower  parts  of 
the  rivers.  The  next  year  the  belugas,  or  porpoises,  came  early  in  the 
season,  before  the  salmon,  and  apparently  awaited  their  arrival.  They 
committed  great  havoc  among  them  and  cut  them  off  apparently  from 
the  immediate  shores. 

*AccordiDg  to  the  report  of  the  British  Pisbery  Commission,  p.  xliv^  at  one  time 
in  consequence  of  the  apparent  diminution  in  the  abundance  of  fisb  in  Loch  Fyne,  one 
of  the  best  known  herring  fisheries  in  Scotland,  what  was  then  considered  a  very  de- 
structive mode  of  fishing,  by  the  circle-net,  was  interdicted  for  a  number  of  years. 
It  was  found,  however,  that  this  had  not  produced  the  effect  supposed,  as  the  de<irease 
of  the  fish  continued  for  a  time,  and  after  the  circle-net  fishing  was  restored  the  fish 
again  became  as  abundant  as  ever. 
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D. — Numbers  and  abundance  of  fish. 

?bat  fish  of  mauy  varieties  have  decreased  greatly  in  abaudance 
hin  the  historic  period  in  all  parts  of  the  world  is  well  established,  the 
action  in  some  caSes  being  truly  enormous.  This,  however^  applies 
y  to  certain  varieties,  especially  of  the  anadromous  fish,  or  those 
luing  np  the  rivers  from  the  sea  to  spawn,  and  to  the  more  inshore 
ms.  The  most  indubitable  cases  of  diminution  are  those  of  the  shad, 
3h-water  herring,  salmon,  and  striped  bass.  On  the  other  hand, 
ire  is  no  reason  to  suppose  that  the  cod,  mackerel,  blnefish,*and  the 
herring  have  been  reduced  essentially,  if  at  all,  in  numbers,  the  stock 
^ese  fishes  being  from  year  to  year  about  the  same,  and  an  apparent 
linution  in  one  region  being  balanced  by  a  greater  supply  in  another. 
n  previous  pages  of  this  article,  in  illustrating  another  subject,  I 
re  referred  to  the  difference  in  the  numbers  of  shad  and  herring  in 
I  Potomac  at  the  present  time  and  in  the  past,  an  experience  which 
ihared  to  a  greater  or  less  extent  by  all  the  rivers  of  the  Atlantic 
kSt.  Many  streams  which  formerly  furnished  a  vast  quantity  of 
d,  within  easy  reach,  have  now  become  entirely  unproductive, 
that  it  is  only  by  a  combination  of  measures  of  artificial  propaga- 
1  in  the  rivers  and  judicious  legislative  enactments  that  anything 
9  the  earlier  experience  can  ever  be  again  realized. 
?he  causes  of  this  variation  in  abundance,  so  far  as  they  can  be  de- 
ted,  may  be  considered  under  two  heads :  first,  the  natural,  or  un- 
itroUable ;  and,  second,  the  artificial,  or  those  connected  with  the 
erference  of  man.  Where  the  former  alone  are  responsible  there 
y  be  a  hope  of  a  return  to  original  abundance ;  man's  influence  acts 
sistently  and  with  increasing  effect  throughout  long  continued  years. 
liere  are  two  classes  of  natural  causes  of  variation :  first,  those 
aced  by  physical  conditions ;  and,  secondly,  the  dependence  of  the 
L  npon,  or  the  relations  of  fishes  to,  their  fellow-inhabitants  of  the 
.  The  action  of  man  is  either  direct  or  indirect.  The  direct  agen- 
I  are  those  of  overfishing  and  the  pollution  of  the  water.  The  indi- 
t  consist  of  the  obstructions  to  the  movements  of  the  fish,  the  dis- 
tance of  the  balance  of  irature,  by  unduly  fostering  or  destroying 
tain  classes  of  animals,  and  by  breaking  up  the  schools  of  fishes 
ring  a  critical  period,  and  preventing  their  spawning. 
^e  have  already  considered  under  the  heads  of  migrations  and  move- 
nts of  fishes  the  subject  of  variations  in  abundance,  depending  upon 
pration,  or  change  of  place,  where,  although  the  fish  may  be  scarce  in 
I  locality,  they  are  proportionally  more  abundant  in  another,  the 
nal  namber  in  the  sea  remaining  the  same.  At  present  we  are  cen- 
tring the  subject  of  diminution  in  actual  number  of  fish.  It  will 
more  convenient  to  consider  this  subject  of  variations  in  the  abun- 
ice  of  marine  fishes  under  the  next  head,  of  dangers  and  fatalities, 
ire  I  propose  to  go  into  more  details. 
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E.— Their  dangers  and  fatalities. 

A  general  accoant  of  the  fisheries  of  the  North  Atlantic  coast  of  the 
Uniteil  States  is  not  to  be  completed  withoat  some  mention  of  the 
agencies  by  which  they  are  affected  and  redaced  in  abundance  other 
than  as  the  result  of  age.  The  variety  of  such  influences  is  very  great; 
perhaps  more  than  in  the  case  of  the  terrestrial  vertebrates,  and  com- 
parable only  to  the  affections  and  influences  upon  insects,  which,  like 
the  fishes,  occur  in  overwhelming  abundance  at  one  time  to  be  more 
than  decimated  at  another. 

We  may  consider  the  subject  of  the  dangers  and  fatalities  under 
three  heads :  first,  those  brought  about  by  their  fellow-inhabitants  of 
the  sea ;  second,  by  man  ;  and,  third,  by  natural  or  physical  causes  and 
changes. 

1.  FROM  OTHER  FORMS  OF  MARINE  LIFE. 

The  injuries  caused  by  their  fellow-inhabitants  are  twofold  in  their  ac- 
tion :  first,  upon  the  eggs  and  embryonic  fish,  and  second,  upon  the  m(H*e 
fully  grown  fish.  The  destruction  of  the  eggs  of  fishes  is  something 
truly  enormous,  the  percentage  of  the  yield  of  even  the  youngest  fish 
from  a  given  number  of  eggs  being  extremely  small.  It  has  been  cal- 
culated, in  the  case  of^:he  salmon  or  shad,  that  not  five  eggs  out  of  one 
thousand  produce  young  fish,  able  to  commence  feeding,  all  the  rest 
being  destroyed  in  one  way  or  another.  It  is  quite  likely  that  even  this 
ratio  is  too  large.  A  part  of  this  loss  of  eggs  is  due,  however,  to  im- 
perfect fertilization,  and  it  is  here  that  artificial  propagation  has  the 
advantage  in  securing  the  contact  of  the  milt  with  all  the  ripe  eggs, 
leaving  an  insignificant  fraction  not  fertilized.  Probably  not  half,  and 
sometimes  even  much  less  than  half,  the  eggs  discharged  experience  the 
same  fortune  in  natural  spawning.  It  would  seem  as  if  the  immense 
disproportion  of  eggs  to  the  resulting  fish  was  an  intentional  provision 
in  nature,  to  furnish  food  to  the  small  inhabitants  of  the  sea,  especially 
to  the  young  fish  themselves,  of  various  species,  no  other  bait  being  so  at- 
tractive to  fish,  even  to  those  that  have  just  laid  the  very  eggs  used  for 
this  purpose.  The  size  of  the  eggs  variesn^ery  greatly  with  the  species, 
as  will  be  seen  in  a  subsequent  chapter,  some  being  adapted  to  the 
smallest  mouth,  others  requiring  one  of  considerable  capacity  to  take 
them  in.  There  is  almost  no  season  of  the  year  when  fish  eggs  cannot  be 
found  in  the  water,  either  floating  free  or  else  adherent  to  some  object, 
and  the  work  of  devouring  them  is  carried  on  continually.  Of  course 
it  is  only  the  smaller  fishes  that  pick  up  the  small  eggs ;  but  the  former, 
in  turn,  contribute  to  some  of  larger  size,  and  those  to  larger  agaio, 
until  finally,  in  the  sequence,  the  largest  inhabitants  of  the  sea  obtain 
their  proper  food. 

It  is  among  the  aquatic  mammals  that  we  find  the  most  powerful  de- 
stroyers of  fish,  these  requiring  a  much  larger  amount  in  proportion 
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to  aostain  life,  as  they  feed  not  merely  for  subsistence  bat  for  material 
to  keep  up  the  animal  heat. 

The  cetaceans  of  varioas  species  are,  of  coarse,  the  most  destractive 
by  their  much  greater  bulk,  the  larger  of  the  porpoises  being  most  no- 
table in  this  respect.  It  is  not  uufrequently  with  feelings  of  satisfaction 
that  the  human  spectator  observes  schools  of  bluefish  that  have  de- 
voured and  driven  on  shore  schools  of  mackerel  and  menhaden^  them- 
selves attacked  and  subjected  to  a  similar  treatment  by  troops  of  por- 
poises, forming  a  line  outside  of  them  and  devouring  them  with  ex- 
traordinary rapidity,  frequently  forcing  them  on  the  beach  in  large 
numbers.  Whales,  too,  take  their  part  in  this  conflict,  but  probably  con- 
fine themselves  to  smaller  fishes,  especially  the  herring,  and  possibly 
mackerel,  capelin,  or  other  species,  of  which  large  numbers,  while 
schooling  can  be  taken  at  a  gulp. 

The  method  of  feeding  of  the  whale  is,  of  course,  only  appreciable 
when  the  operation  is  conducted  at  the  surface.  Here  they  may  be 
often  seen  (the  finback  whales  especially),  with  the  mouth  wide  open 
and  swimming  with  great  velocity  against  large  bodies  of  herring  and 
floating  invertebrates,  such  as  pteropods,  jelly-fishes,  &c.  The  greater 
the  development  of  whalebone  in  the  mouth,  the  less  do  the  whales  ap- 
parently feed  on  fish  and  the  more  on  invertebrates.  The  finback  is 
characterized  by  the  small  amount  of  whalebone.  To  what  extent  the 
sperm  whale,  which  is  essentially  a  large  porpoise,  feeds  upon  fish  is  not 
known ;  its  principal  food,  however,  is  believed  to  be  the  giant  cuttle- 
fish, which  inhabits  the  depths  of  the  ocean,  with  the  largest  of  which 
it  appears  able  to  cope.  It  is  very  seldom  that  a  sperm  whale  is  cap- 
tured without  having  in  its  stomach  some  fragments  of  this  large  ceph- 
alopod,  the  beaks  being  almost  always  found  in  their  intestines  and 
excrement.    Ambergris  almost  always  contains  such  remains. 

Seals  come  next  to  the  cetaceans  in  voracity  and  destructiveness,  and 
occapy  only  a  second  place,  in  view  of  their  more  limited  distribution 
and  their  confinement  to  a  certain  proximity  to  the  land.  The  numbers 
of  fishes,  especially  of  the  Oadidw^  doubtless  also  of  salmon,  devoured 
by  the  seals  in  the  Korth  Atlantic  must  be  something  almost  beyond 
calculation,  and  the  destruclion  on  the  part  of  the  much  larger  seals, 
sea-lions,  fur-seals,  &c.,  of  the  Pacific  is  probably  still  greater. 

How  far  the  walrus  is  a  destroyer  of  fish  I  am  unable  to  say,  although 
it  is  generally  believed  to  depend,  to  a  considerable  extent  at  least,  upon 
moUnsca  for  food. 

Otters  are  also  worthy  of  mention  in  this  connection,  the  sea-otter  of 
the  Pacific  Ocean  being  very  destructive  in  proportion  to  its  size  and 
numbers.  The  common  otter  also  devours  large  numbers  of  fish  in 
fresh  water,  levying  tribute  on  many  a  fine  salmon,  shad,  and  other  val- 
uable fish. 

Although  at  first  sight  we  may  not  be  inclined  to  attach  much  im- 
portance to  birds  as  destroyers  of  fish,  yet  it  is  found  that  they  repre- 
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sent  by  no  means  an  insignificant  factor  in  the  casualties  of  the  class. 
Every  fish-culturist  is  painfully  aware  of  the  destruction  of  his  trout, 
carp,  or  other  fresh-water  species  by  herons  and  kingfishers.  The  fish- 
hawks  take  their  toll  in  the  rivers  and  lakes,  perhaps  more  rarely  in  the 
sea;  but  it  is  among  aquatic  birds,  especially  the  gulls,  the  PeUcanida 
(in«;luding  cormorants,  pelicans,  gannets,  &c.),  the  Aleidce,  or  auks,  and 
some  of  the  ducks  that  we  find  the  most  active  oceanic  enemies  of  the 
finny  tribe.  In  many  parts  of  the  ocean  the  number  of  birds  belong- 
ing to  these  groups  is  enormous,  and  even  supposing  that  each  bird  de- 
vours daily  only  half,  or  even  a  quarter,  of  its  weight  (a  by  no  means 
dif&cnlt  feat),  the  amount  of  destructiveuess  is  something  quite  appall- 
ing. It  has  been  estimated  that  the  gannets  alone,  on  the  coast  of 
Scotland,  devour  more  herring  than  are  taken  by  man,  their  voracity, 
like  that  of  the  cormorant,  being  very  marked.  The  gulls  are  less  de- 
structive, as  they  must  confine  themselves  more  particularly  to  the 
smaller  fish  which  come  to  the  surface,  either  spontaneously  or  as  driven 
by  predaceous  fishes. 

The  reptiles  probably  contribute  but.  little  to  the  mortality  among 
fishes 4n  the  open  sea;  but  in  lagoons  and  along  the  shores  of  islands, 
especially  in  brackishi  water,  as  well  as  in  fresh,  they  play  their  part  in 
the  economy  of  nature.  It  is  especially  among  the  crocodiles,  alligators, 
and  caymans  that  this  destructiveuess  is  seen.  The  sea-snakes  of  the 
tropics  and  •  sub-tropics  in  all  probability  consume  large  numbers  of 
fishes  of  such  size  as  can  be  readily  swallowed  entirely.  In  fresh  waters 
the  various  species  of  water-snakes  also  consume  a  considerable  number. 
Some  species  of  turtle  are  very  destructive  to  fish,  although  it  is  more 
particularly  in  fresh  water  where  such  forms  as  the  snapping-turtle  of 
North  America  play  well  their  part.  The  sea-turtles  are  said  to  be  veg- 
etable feeders  rather  than  animal,  seeking  the  eel-grass,  algae,  and  other 
plants.    Probably,  however,  they  do  not  disdain  an  occasional  fish. 

Frogs  are  also  very  destructive  to  fish  in  fresh  water,  and  require  a 
careful  looking  after  by  the  fish-culturist.  The  salamanders  are  too  di- 
minutive to  devour  largo  fish,  but  probably  consume  eggs  and  young 
on  a  large  scale.  The  Menohrancliua^  or  large  salamander,  in  the  Great 
Lakes,  is  said  to  commit  great  havoc  on  thewhitefish  spawning-grounds, 
gorging  itself  on  the  ^gg^<,  and  by  the  aggregate  of  their  numbers  largely 
reducing  the  crop  of  young  fish. 

The  destruction  of  fish  in  the  sea,  as  might  naturally  be  expected, 
is  greatest  from  fellow-fishes,  the  smallest  being  consumed  by  those  a 
little  larger,  these  again  falling  victims  to  the  still  more  powerful,  and 
so  on  until  we  reach  such  forms  as  the  swordfish,the  tunny,  the  largest 
sharks,  &c.,  which  apparently  at  least,  when  fully  grown,  are  free  from 
danger  from  their  own  kind.  Here,  however,  there  come  in  as  antag- 
onists and  destroyers  the  larger  cetaceans;  possibly  the  giant  cuttle- 
fish, and  man ;  although  such  insidious  enemies  as  the  lamprey,  the 
myxine,  or  hag,  the  pug-nosed  eel,  and  other  parasitic  fish  may  even 
cause  the  very  largest  to  succumb. 
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D  most  cases  the  fish  is  destroyed  by  being  taken  in  at  a  galp,  by  one 
its  fellows  larger  than  itself,  although  there  are  certain  forms,  sach 
the  Ckiasmodes^  the  Saceopharynx,  &c.,  which,  in  the  possession  of 
y  wide  jaws  and  a  capacious  stomach  sac,  can  take  in  entire  and 
est  fishes  of  twice  their  own  size.  Specimens  illustrating  this  are 
be  found  in  the  National  Museum.  In  many  cases,  as  with  the 
.rks,  blueftsh,  &c.,  the  victim  is  lacerated,  either  torn  or  bitten  in 
K  Fish  like  the  sand-lance  {Ammodyiea)^  when  swallowed  alive,  often 
TOW  through  the  stomach  and  produce  death.  It  is  not  uncommon 
codfish  to  be  taken  with  the  sand-lance  in  the  abdominal  cavity,  en- 
ted  4tnd  mummified,  several  specimens  of  these  having  been  ob- 
led  by  Captain  Atwood,  of  Provincetown.  The  lampreys  and  myx- 
s,  already  mentioned  as  des  troyiug  the  very  large  fish,  frequently  do 
I  still  more  extensively  on  the  smaller  ones.  The  so-called  pug» 
ed  eel  of  the  Gloucester  fishermen  {Simenchelya  parcLsiticus)  is  not 
requently  found  nestling  along  the  backbone  of  the  halibut  and  cod 
ere  they  seem  to  have  the  power  of  abiding  for  some  time  without 
aally  causing  death.  The  eel  is  another  of  the  fishes  that  destroy 
in  an  unusual  way.  It  is  especially  noteworthy  in  connection  with 
ing  for  shad,  in  view  of  its  habit  of  fastening  upon  a  ripe  female, 
en  meshed,  and  penetrating  the  abdominal  cavity  and  devouring  the- 
^  in  its  prpgress.  It  is  a  very  common  experience  for  the  gillers  to 
1  perfectly  sound,  plump  shad,  taken  in  the  net,  with  one  and  some- 
es  two  or  three  eels  in  the  abdomen,  their  destruction  having  been 
^ted  within  a  period  of  a  few  minutes. 

t  may  safely  be  said  that  of  oceanic  fish  more  or  less  predaceous, 
re  are  many  forms  that  livb  on  vegetable  substances  while  young, 
» for  the  most  part  changing  to  a  carnivorous  habit  when  old.  How 
ny  species  confine  themselves  exclusively  to  fish  it  is  impossible  to 
',  as  a  careful  examination  of  the  stomachs  of  most  forms  shows  at 
st  the  occasional  presence  of  crabs,  worms,  radiates,  &e. 
'.  have  already  referred  to  the  subject  of  the  rapacity  of  fish,  under 
i  heads  of  migrations  and  movements,  and  variations  in  abundance, 
.  I  would  here  simply  call  to  mind  the  ravages  of  the  blnefish  in  its 
acks  npon  the  mackerel,  menhaden,  and  other  species.  Great  as  are 
ise  ravages,  however,  they  are  probably  nothing  in  comparison  with 
me  of  different  species  of  the  sharks.  These,  by  their  enormous  size 
1  immense  abundance,  must,  of  all  oceanic  forms,  be  the  most  destruc- 
e  of  fish  life  and  constitute  the  largest  factor  in  the  element  of  mu- 
d  iDJory.  Neither  is  it  the  largest  of  the  sharks  that  are  the  most 
Qgerous.  The  smaller  forms,  which  come  in  large  schools,  migrating 
it  the  season,  are  most  effectual  in  their  agency.  Every  fisherman 
the  New  England  coast  is  familiar  with  the  so-called  dogfish  {Acan- 
as  americanus)j  a  species  which  rarely  exceeds  3  feet  in  length, 
t  which  frequently  comes  in  on  the  fishing-grounds  in  countless num- 
&Mis.90 5 
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bers  and  lenders  the  fishermau's  life  a  barden  by  the  destrnction  of  his 
bait  and  the  disturbance  of  the  fish. 

Holdsworth  (Deep-Sea  Fishing)  refers  to  the  finding  of  twelve  foil- 
sized  herring  in  the  stomach  of  a  pollock,  and  from  thirty  to  thirty-five 
in  the  stomach  of  a  codfish.  1  have  taken  forty-seven  scap  of  quite  con- 
siderable size  from  the  belly  of  a  bluefish  of  about  5  pounds  weight 
Instances  of  this  kind  could  be  readily  multiplied. 

To  what  extent  fishes  are  destroyed  by  invertebrates  it  is  difBcult  to 
decide,  although  probably  this  agency  is  one  of  considerable  moment 
Many  species  are  infested  with  entozoa  or  intestinal  worms,  which  find 
a  lodgment  in  the  brain,  in  the  muscles,  or  the  viscera,  and  which  must 
necessarily  involve  more  or  less  of  mortality.  Others  have  external 
parasites  adherent  to  them,  consisting  in  larger  part  of  crustaceans  of 
greatly  modified  shapes.  The  free-swimming  Crustacea,  as  lobsters, 
crabs,  &c,  undoubtedly  kill  great  quantities  of  fish.  Their  office  seems 
to  be  more  particularly  that  of  scavengers  to  destroy  the  weakly  or  dead 
individuals.  Certain  of  the  jelly-fishes  are  known  to  feed  on  small 
fishes.  It  is  quite  probable  that  the  squids  and  cuttle-fish  live  mainly 
upon  fish.  Enormous  numbers  of  squids  are  found  at  certain  times 
in  certain  waters,  and  represent  undoubtedly  great  destruction  among 
fishes.  Many  illustrations  of  this  relationship  could  be  multiplied,  bat 
the  subject  need  not  be  continued,  as  I  merely  wish  to  show  the  gen- 
eral relationships. 

How  far  fishes  are  affected  by  epidemics  or  other  diseases  it  is  diffi- 
cult to  say,  although  there  are  many  instances  on  record  in  which  this 
condition  is  assigned  as  the  cause  of  their  disappearance.  It  is  said 
that  the  bluefish  off  the  coast  of  Kew  England  were  all  exterminated 
by  some  disease  shortly  after  the  middle  of  the  last  century,  their  car- 
casses being  found  floating  in  enormous  masses  over  the  sea.  What* 
ever  may  have  been  the  cause  of  their  absence  it  is  very  certain  that  the 
bluefish  was  not  known  again  until  about  1820,  when  they  made  their 
appearance  gradually,  of  small  size,  but  for  many  years  in  nothing  Uke 
their  original  abundance.  It  is  said  that  they  w^re  often  known  of 
such  magnitude  in  the  last  century  that  fifteen  would  fill  a  barrel,  rep- 
resenting a  weight  of  200  pounds  when  cleaned  and  dressed.  Compar- 
atively few  such  fish  are  now  taken  in  Vineyard  Sound. 

Of  late  years  there  have  been  seasons,  especially  in  the  summer  and 
autumn,  when  fish  in  the  Gulf  of  Mexico  have  been  found  dead  in  im- 
mense numbers.  The  cause  of  this  has  not  been  ascertained,  some  as- 
cribing it  to  actual  disease,  others  considering  it  the  result  of  some 
poisonous  infusion  or  exhalations  in  the  water. 

2.  THE  INFLUENCE  OF  MAN. 

A  very  large  element  in  the  aggregate  of  destruction  of  fishes  by  the 
agency  of  other  animals  is  furnished  by  the  fishing  and  fisheries,  man 
deriving,  in  all  parts  of  the  world,  especially  near  the  sea- shore,  a  Urge 
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part  of  his  food  from  the  sea,  and  drawing  upon  it  for  supplying  dis- 
tant localities,  or  laying  up  stores  for  seasons  when  fish  could  not  be 
readily  obtained.  These  fisheries  in  the  northern  hemisphere  are  par- 
ticalarly  extensive,  a  large  portion  of  the  population  of  both  shores  of 
the  Atlantic  finding  extended  employment  in  this  vocation.  The  her- 
ring  fisheries  of  Scandinavia,  Holland,  and  Great  Britain,  and  in  less 
degree  of  British  America  and  New  England,  the  fisheries  for  cod  and 
other  Oadidce  in  the  entire  North  Atlantic,  the  capture  of  halibut,  salmon, 
&c.,  are  all  included  in  this  list.  In  the  North  Pacific  Ocean  tbe  sal- 
mon and  cod  represent  for  the  most  part  this  industry.  In  the  warmer 
countries  of  the  world,  although  fish  are  perhaps  absolutely  as  abun- 
dant as  in  the  north,  they  can  be  used  only  for  daily  consumption,  it 
being  found  almost  impossible  to  salt  or  dr^^  them  for  future  use ;  and 
hence  the  anomaly  of  vast  importation  of  cod,  herring,  and  other  salted 
and  dried  fish  into  Cuba,  the  West  Indies,  and  South  America,  when 
these  regions  can  show  much  better  food-fish  in  countless  abundance. 
Great,  however,  as  is  the  destruction  of  fishes  by  man  in  his  various 
fisheries,  it  can  easily  be  shown  that  it  constitutes  a  very  insignificant 
portion  of  the  slaughter,  when  compared  with  what  is  eftected  by  fishes 
themselves,  and  it  may  safely  be  said  that  the  total  of  the  fisheries  of 
the  North  Atlantic  and  Pacific  for  the  year  does  not  equal  the  destruc- 

a 

tion,  possibly  in  a  single  hour,  by  other  causes. 

We  are  apt  to  ascribe  a  very  undue  influence  to  human  agencies  in  af- 
fecting the  supply  of  fish  by  positive  diminution  or  by  direct  extermina- 
tion. That  man  does  influence  the  supply  to  some  extent  may  readily 
be  conceded,  especially  in  the  case  of  the  anadromous  fish.  The  obstruc- 
tions of  rivers  by  dams  are  among  the  most  important.  The  other 
agencies  of  poisoning  the  water  by  refuse  from  factories  have  little 
weight  excepting  in  rivers,  scarcely  attaching  to  bays  and  shores.  It  is 
even  a  question  whether,  in  some  instances,  man  does  really  increase 
the  food  supply  by  the  destruction  of  certain  forms  that  are  predaceous. 
Reference  has  already  been  made  to  the  great  problem  whether  the  pur- 
suit of  the  bluefish  by  the  Gloucester  fishermen  on  the  eastern  coast  of 
the  United  States  is  attended  by  a  further  increase  of  the  fish  on  which 
it  especially  preys,  such  as  the  menhaden,  scup,  weakfish,  &c.,  and 
whether  every  shark  and  every  porpoise  killed  by  man  also  gives  a  new 
lease  of  life  to  a  great  number  of  fishes. 

A  movement  now  (1877)  on  foot  promises  to  add  another  to  the  illus- 
trations of  man^s  indirect  influence  upon  the  fisheries  in  the  disturbance 
of  the  balance  of  power.  It  has  been  ascertained  that  by  treating  fish 
with  bisulphide  of  carbon  or  benzine  the  oil  can  be  extracted  much 
more  easily  than  by  the  ordinary  process,  leaving,  indeed,  a  residuum 
in  the  form  of  a  dry  powder.  It  is  claimed  that  the  by-product  of  oil  is 
about  80  per  cent,  more  than  by  the  kettle  or  presses,  and  the  dried 
scrap  instead  of  yielding  10.5  per  cent,  of  ammonia  produces  14. 

A  building  is  now  being  erected  at  Wood's  HoU  (85  feet  by  40,  and 
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34  feet  high)  to  practice  the  process,  which  will  be  iu  operation  before 
the  close  of  1877,  with  the  special  object  of  making  artificial  fish-floor 
and  dried  powders  for  fertilizing  purposes.  In  this  process  they  expect 
to  work  up  a  great  number  of  refuse  fish,  which  they  promise  to  pur- 
chase at  the  same  price  as  menhaden  and  in  the  following  order  of  prefer- 
ence :  Bluefish,  porpoises,  sharks,  dogfish,  menhaden,  and  skates.  They 
propose  to  work  up  twenty  tons  of  fish  each  day,  and  to  employ  from  one 
to  three  steamers  to  cruise  for  these  supplies,  extending  from  Block  Isl- 
and to  the  coast  of  Maine,  touching  all  intermediate  points. 

The  extent  of  destruction  to  fish  caused  by  the  porpoises,  skates,  and 
dogfish  is  well  known,  and  should  the  anticipated  manipulation  of  forty 
thousand  pounds  of  refuse  fish  per  day  be  accomplished,  or  say  twelve 
millions  per  year  (counting  three  hundred  days  to  the  year,  and  allow- 
ing ten  millions  of  pounds  for  the  destructive  kinds),  we  shall  have  an 
enormous  withdrawal  of  predatory  fish  from  the  scene  of  action.  This 
aggregate  might  be  considered  as  equivalent  in  destroying  capacity  to 
two  millions  of  bluefish  at  five  pounds  each ;  and  an  estimate  of  the 
amount  of  fish  that  would  be  devoured  by  such  a  body  has  been  given 
in  my  first  report.  If  the  success  anticipated  for  this  venture  be  real- 
ized, it  is  probable  that  other  establishments  of  a  similar  kind  will  be 
started,  constituting  a  still  greater  relaxation  of  the  exhaustion  of  the 
yield  of  fish.  A  few  years  of  such  fishing  should  present  a  marked  in- 
fluence upon  the  supply  of  edible  fishes  along  the  middle  and  northern 
coast  of  the  United  States. 

3.  NATURAL  CAUSES  OR  CHAJjOES. 

rish  as  a  class  are  quite  subject  to  fatalities  arising  from  natural 
causes,  and  which  sometimes  operate  on  a  very  large  scale.  Among 
these,  volcanic  eruptions  are  not  the  least  momentous.  It  very  fre- 
quently happens  that  such  phenomena  from  volcanoes  near  to  or  in  the 
sea  are  accompanied  by  discharges  of  boiling  water  or  of  poisonous 
gases,  which  contaminate  the  waters  and  cause  great  distruction  to 
animal  life  therein.  Many  cases  of  this  character  are  on  record  as  in- 
cidents in  the  history  of  volcanic  discharges.  Xot  unfrequently  mud 
is  thrown  out  in  vast  masses,  which  fills  lakes  and  streams,  or  invades 
the  edges  of  the  ocean  with  disastrous  consequences  to  life.  Violent 
storms  and  hurricanes  are  also  to  bo  considerexi  in  this  connection,  fish 
being  not  unfrequently  blown  on  the  shores  or  taken  up  bodily  and  car- 
ried to  a  great  distance  inland.  Sudden  changes  by  winds  and  currents 
of  the  sea  bottom  not  unfrequently  cut  off  portions  of  the  sea  occupied 
by  large  bodies  of  fish,  which,  unable  to  get  back  to  proper  physical 
surroundings,  soon  perish.  Very  often,  too,  this  action  of  the  winds 
and  waves  renders  the  waters  very  turbid  and  unfit  for  animal  life  in 
the  sea,  which  is  consequently  speedily  destroyed.  Of  this,  strikmg 
illustrations  will  be  given  in  a  succeeding  chapter. 
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An  excessive  cbaDge  ol*  temperature,  whether  the  change  be  to  ex- 
treme heat  or  extreme  cold,  coustitates  an  important  member  of  the 
agencies  injurious  to  fishes.  The  latter  phase,  however,  is  the  more  dan- 
gerons,  as  while  the  fishes  that  belong  to  thecolder  waters  of  the  ocean 
are  but  seldom  exposed  to  an  unnatural  degree  of  heat,'  those  of  the 
South  Atlantic  and  the  Gulf  Coast  of  the  United  States  are  frequently 
killed  at  once  by  a  severe  turn  of  cold  weather,  hundreds  of  tons  of 
fish  frequently  perishing  within  a  limited  district.  This  is  quite  a  com- 
mon accompaniment  'iu  the  fall  and  winter  of  the  severe  northers  on 
the  Texas  coast.  Similar  cases  of  death  by  cold  or  freezing  are  often 
observed  on  the  shores  of  the  Kew  England  and  Middle  States,  although 
usually  not  so  marked  in  their  presentation.  It  is,  however,  quite  com- 
mon to  find  in  early  winter  numbers  of  SQup,  tan  tog,  sea  bass,  and  other 
species  in  a  drying  condition  on  the  beach. 

FUh  kiUed  by  cold. — 1  find  among  some  manuscript  notes  communi- 
cated to  me  by  J.  Carson  Brevoort,  esq.,  that  in  1849  many  fish  were 
killed  in  Massachusetts  by  the  cold,  60,000  pounds  of  striped  bass  hav- 
ing been  taken  from  Polk  pound,  and  120,000  pounds  from  Newton 
pound,  Martha's  Vineyard,  and  sent  to  the  New  York  market.  He  also 
records  that  on  the  30th  of  September,  1844,  the  shores  of  Jamaica  pond 
were  covered  with  young  pompanos,  from  IJ  to  5  inches  in  length,  sup- 
posed to  have  been  killed  by  the  cold. 

Dr.  H.  C.  Yarrow  reports  that  in  the  winter  of  1870-1871,  in  the  lat- 
ter part  of  December,  great  numbers  of  drum,  flounders,  small  mullet, 
trout,  and  spots  were  frozen  at  New  River  (a  prolific  fishing  ground),  45 
miles  from  Fort  Macon.  Tlie  trout,  mullet,  and  flounders  were  piled  on 
the  shore  knee  high,  and  were  carted  all  over  the  country  as  manure, 
selling  at  $1  per  barrel. 

The  same  thing  happened  a  year  or  two  later.  Thousands  offish  have 
been  frozen  at  the  same  place.  Almost  every  winter  during  the  last 
ten  years  more  or  less  of  the  food-fishes  have  been*  destroyed  by  cold. 

In  addition  to  the  destruction  of  fish  in  large  numbers  by  sudden 
chilling  of  the  water,  such  as  frequently  takes  place  in  the  Gulf  of 
Mexico  and  the  eastern  coast  of  Florida  after  a  severe  norther,  many 
are  killed  by  the  action  of  anchor-ice.  Thus,  in  the  vicinity  of  Wood's 
Holl,  Mass.,  young  herring  and  other  fish  are  often  found  in  the  winter 
time  floating  in  vast  nudabers,  and  also  imbedded  in  the  ice  which  forms 
at  the  bottom  and  floats  to  the  top. 

Otheb  fatalities. — ^A  further  example  of  the  method  by  which 
large  numbers  of  fishes  and  other  inhabitants  of  the  waters  may  have 
been  destroyed  simultaneously  is  given  by  Mr.  Henry  O.  Forbes,  of 
Aberdeen,  Scotland,  in  his  account  of  a  visit  to  the  Cocos  or  Keeling 
Islands  in  1884.  In  this  region,  immediately  after  a  cyclone,  which  oc- 
curred January  28,  1876,  the  water  on  one  side  of  an  adjacent  lagoon 
was  observed  to  be  rising  from  a  considerable  depth  and  of  a  black- 
ened color.    It  continued  to  flow  for  about  fourteen  days,  had  an  inky 
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hue,  aud  its  smell  was  *'like  that  of  rotten  eggr>."  This  was  diffosed 
gradaally  aroand  the  lagoou,  and  passed  into  the  ocean ;  aad  within 
twenty -four  hours  every  fish,  coral,  and  mollusk  in  the  part  impregnated 
with  this  discoloring  substance  died.  So  great  was  the  number  of  fish 
thrown  on  the  beach  that  it  took  three  weeks  of  hard  work  to  bury  them 
in  a  vast  trench  dug  in  the  sand. 

It  is  supposed  that  this  water  was  impregnated  with  hydrosolphoric 
or  carbonic  acid.  The  statement  is  made  that  the  corals  and  shells 
were  deeply  corroded,  the  corals,  especially,  being  in  many  places  worn 
down  to  the  solid  base.  For  a  long  time  after  the  catastrophe  there 
were  no  signs  of  life  in  the  lagoon. 

Precisely  to  what  cause  we  are  to  ascribe  the  destruction  of  fish  in 
the  summer  season,  in  the  Gulf  of  Mexico,  it  is  impossible  to  say.  Here, 
without  any  apparent  reason  because  of  change  of  temperature  or  other 
physical  condition,  for  a  period  of  weeks  together,  myriads  of  fish,  of  all 
species,  are  found  dying  or  dead,  so*  much  so  that  they  drift  ashore  in 
vast  numbers,  threatening  to  create  a  pestilence.  It  appears  that  the 
cause,  whatever  it  be,  is  disseminated  in  the  water,  as  smacks  loaded 
with  living  fish  in  their  wells,  intended  for  the  markets  of  Key  West, 
Cuba,  or  the  north,  when  entering  certain  zones  experience  the  loss  of 
their  entire  cargo.  It  is  possible  that  the  fatality  is  caused  by  some 
algous  or  fungous  plant,  which  exercises  a  deleterous  effect  upon  animal 
life.  The  statement  that  the  zones  of  dangerous  water  are  differently 
colored  from  the  main  body,  would  strengthen  this  impression.  One 
explanation  is  that  the  water  from  the  Everglades,  pouring  into  the  Golf, 
in  some  way  exercises  a  deleterious  influence. 

As  a  general  rule,  of  the  fishes  which  perish  from  one  of  these  causes 
or  another,  no  matter  how  great  the  mass,  it  floats  at  the  surface  of  the 
sea  until  decomposed  and  wasted,  leaving  but  little  in  the  way  of  defi- 
nite remains. 

In  regard  to  the  agency  of  physical  causes  in  destroying  immense 
numbers  of  fish  simultaneously,  under  circumstances  to  involve  their 
being  imbedded  and  their  skeletons  thereby  preserved,  numerous  illus- 
trations can  be  adduced  in  modern  times,  as  we  have  already  shown. 
The  eruptions  of  volcanoes  along  the  so/a-coast  frequently  discharge 
immense  bodies  of  acid  or  heated  waters  into  the  sea  that  poison  every- 
thing around  them,  the  fish  being  imbedded  in  the  mineral  matter 
which  accompanies  the  discharge,  or  covered  up  by  the  ordinary 
tides,  or  by  the  extraordinary  currents  produced  by  the  same  out 
break. 

Another  very  frequent  and  important  natural  source  of  destruction 
to  which  we  have  just  referred  is  in  the  sudden  cooling  of  tropical  wa- 
ters by  the  "northers.''  These  are  frequently  observed  in  the  Gulf  of 
Mexico,  where,  in  the  winter  especially,  the  waters  are  frequently 
changed  abruptly  and  to  a  very  marked  degree  by  the  persistent  blow- 
ing of  an  intensely  cold  and  long  continued  wind  from  the  north.    This 
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lu  the  regions  west  of  the  Gulf  is  usually  accompanied  by  blinding 
snow  and  involves  the  destruction  of  man  and  beast ;  and  on  the  sea- 
ooast  millions  of  fish  of  all  kinds  frequenting  the  shallower  waters  are 
lulled.  Not  unfrequently  these  are  blown  ashore  in  great  heaps,  pois- 
oning the  atmosphere  and  sometimes  constituting  by  their  decomposi- 
tion the  alleged  cause  of  the  yellow  fever  and  other  serious  diseases. 

The  most  plausible  explanation  of  the  phenomena  of  the  occurrence 
of  fossil  fishes  in  enormous  numbers  is  suggested  by  Dr.  A.  Leith  Ad- 
ams, of  the  Brtish  army,*  as  the  result  of  personal  observation  in 
New  Brunswick.  The  occurrence  took  place  at  a  small  creek,  called 
Anderson's  Gove,  a  short  distance  to  the  east  of  the  Magaguadavic 
Biver,  which  empties  into  the  northwestern  part  of  Passamaquoddy 
Bay,  not  very  far  from  the  town  of  Saint  Andrews  and  from  Saint 
Stephen.  This  cove  is  a  lagoon  of  about  1,300  feet  in  circumference, 
into  which  a  small  stream  enters  and  communicates  with  the  sea,  at 
high  tide  only,  by  a  narrow  channel.  But  in  the  vehement  rush  of  the 
Bay  of  Fundy  tides  the  water  enters  this  lagoon  with  great  force  and 
stirs  up  the  mud  into  a  paste,  which  runs  off  slowly,  at  low  tide.  The 
incoming  stream  continually  brings  down  a  fresh  supply  of  mud  and 
slime. 

On  the  24th  of  September,  1867,  a  very  heavy  gale  from  the  west 
blew  directly  into  Anderson's  Gove,  disturbing  the  mud  to  an  unusual 
degree.  The  same  storm  brought  into  the  cove  immense  numbers  of 
young  herring,  about  six  inches  in  length,  with  a  few  other  fish,  as 
mackerel  and  flounders.  These,  after  the  storm,  were  found  washed  up 
on  the  beach  in  great  numbers,  while  the  mud,  which  by  this  time  had 
settled,  was  completely  filled  with  them.  The  bottom  of  the  lagoon 
was  covered  with  a  layer  several  feet  in  depth,  the  total  amount  of  de- 
stractiou  being  almost  fearful  to  contemplate.  • 

There  is  no  reason  to  doubt  that  similar  conditions,  in  earlier  times, 
have  given  rise  to  some  of  the  fossil  deposits  referred  to. 

Another  of  the  natural  causes  of  the  destruction  of  fish  is  found  in 
the  numbers  of  certain  fishes  which  are  stranded  when  seeking  the  shal- 
low waters  for  the  purpose  of  depositing  their  spawn.  Of  these  thecape- 
lin  of  Newfoundland  and  Gulf  of  Saint  Lawrence  is  a  notable  instance, 
as  it  comes  in  close  to  the  edge  of  the  water  in  enormous  numbers  to 
deposit  its  eggs.  Here  the  pressure  of  the  continually  succeeding 
schools  is  such  as  to  force  the  fish  in  a  body  on  the  beach,  this  action 
being  sometimes  aided  by  high  winds  or  heavy  waves.  Windrows  of  the 
fish  are  to  be  found  on  the  beach,  which  are  in  large  part  carried  away 
and  used  as  manure  on  the  fields.  Many  of  th^se,  of  course,  would 
become  imbedded  in  the  sand  and  mud,  and  constitute  material  for  the 
investigation  of  the  future  geologist.  It  is  in  all  probability  to  these 
circamstances  that  we  owe  the  occurrence  of  the  capelin  as  a  Tertiary 

'Field  and  Forest  Rambles,  or  Notes  and  Observations  in  the  Natural  History  of 
Eastern  Canada.     London.    Henry  S.  King,  1873.    p.  264. 
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fossil  of  the  valley  of  the  Saint  Lawrence  and  of  certain  portions  of 
Northern  Europe. 

The  occurrence  of  fossil  fish  in  immense  numbers  in  certain  geobgi- 
cal  formations  has  been  a  subject  of  much  interest  to  the  geologist  and 
naturalist,  and  many  hypotheses  have  been  promulgated  in  explanation 
thereof.  It  is  not  at  all  probable  that  the  ordinary  casualties  happen- 
ing to  fish  would  produce  anything  like  the  phenomena  in  qaestioD. 
It  is  believed  that  very  few  fish  die  of  old  age,  the  incidents  of  life  in 
the  sea  being  such  that  whenever  any  animal  loses  the  ability  to  care 
for  itself  some  enemy  is  ready  to  devour  it.  The  accumulations  referred 
to,  found  at  Monte  Bolea  in  Sicily,  in  Syria,  in  many  parts  of  the 
United  States,  and  elsewhere,  probably  result  either  from  some  mys- 
terious disease  attacking  the  fish  in  large  bodies,  or  from  some  physical 
cause.  There  is  but  little  evidence  to  prove  the  existence  of  serioas 
epidemics  among  fish  in  the  sea,  although  such  an  occurrence  is  not  at 
all  improbable.  Even  here,  however,  it  is  likely  that  there  would  be 
enough  scavengers  to  devour  the  dead  and  dying  almost  as  rapidly  as 
they  succumbed  to  the  baleful  infiuence. 

One  of  the  methods  by  which  fish  are  destroyed  in  great  quantities, 
and  yet  kept  in  a  condition  favoring  their  ultimate  preservation,  as  in 
rock  strata,  consists  in  the  sweeping  of  large  schools,  during  storms, 
into  low,  shallow  basins  at  the  edge  of  the  sea,  where,  of  course,  death 
will  very  soon  ensue.  The  gradual  concentration,  however,  of  the  water 
by  subsequent  evaporation,  answers  the  purpose  of  a  slow  and  carefal 
salting  of  the  fish,  so  that  for  a  considerable  time  after  the  basin  is 
dry  the  fish  remain  in  a  good  state  of  preservation.  If,  as  is  probably 
often  the  case,  sand  and  mud  are  swept  in  with  the  £sh,  and  this  is 
repeated  at  short  intervals,  a  succession  of  strata  with  skeletons  of 
fish  and  other  marine  objects  may  result. 

A  case  of  this  kind  has  been  mentioned  to  me  by  Lieut.  Z.  L.  Tanner, 
U.  S.  N.,  who  noted  the  phenomena  during  the  cruise  of  the  United 
States  steamer  Karragansett  in  1872,  at  Christmas  Island.  The-surface 
of  the  shallow  basin  inside  of  the  beach  was  occupied  by  many  hun- 
dreds and  even  thousands  of  fish,  varying  in  length  from  a  few  inches 
to  three  or  four  feet,  and  preserved  in  perfectly  good  condition,  the  thor- 
oughly  cured  flesh  being,  however,  too  strongly  salted  to  be  palatable. 

F.— The  natural  food  of  sea  fish. 

The  vegetable  kingdom  at  sea,  as  well  as  on  land,  constitutes  the 
starting  point  of  all  animal  life,  and  whatever  may  be  the  extent  to 
which  animals  devour  their  fellows,  whether  as  adults,  embryos,  or  eggs, 
there  is  no  doubt  that  without  the  presence  of  plants  in  some  form  or 
other  and  their  assimilation,  the  existence  of  ani  mal  lifein  the  sea  would 
be  an  impossibility.  It  is  less  easy,  however,  in  the  water  than  on  the 
land  to  see  the  connection  between  the  two  kingdoms  in  this  respect, 
espeoially  as  the  most  important  element  of  the  vegetable  division  is  in 
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the  extremely  minute  and  more  or  less  microscopic  form  of  diatoms. 
These,  however,  swarm  in  all  portions  of  the  ocean  and'  extend  into  its 
attermost  ramifications,  occurring  at  depths  of  three  or  four  thousand 
fi^homs,  or  at  the  surface,  and  equally  abundant  in  the  middle  of  the 
ocean  as  on  its  shores. 

There  appears  to  be  an  immense  variety  of  the  lower  order  of  animals, 
whose  special  function  it  is  to  assimilate  these  minute  algse  and  convert 
them  into  animal  matter.  These,  in  turn,  are  devoured  by  animals  of  a 
higher  organization  or  of  larger  dimensions,  although  still  microscopic; 
and  after  a  time,  by  a  succession  of  such  transformations,  the  matter 
becomes  a  portion  of  the  organism  of  the  larger  mollusks,  crustaceans, 
radiates,  worms,  or  vertebrates. 

The  larger  plant-growths  in  the  sea  also  have  similar  relationships, 
the  so-called  sea- weeds,  sea-mosses,  kelp,  &c.,  furnishing  a  rich  variety 
of  food.  Various  mollusks  and  crustaceans  devour  both  the  living  sea- 
weed and  the  dead  with  avidity.  The  Nereis  and  others  among  the 
worms,  too,  will  consume  decaying  vegetable  matter. 

The  great  sea-turtles  are  also  believed  to  depend  very  largely  upon 
sea-weeds  for  food,  and  the  manatee  or  sea  cow  .of  tropical  and  sub-trop- 
ical regions  also  feeds  upon  sea- weeds  and  other  submerged  marine  veg- 
etables. 

There  are  comparatively  few  fishes  within  our  knowledge  that  cer- 
tainly eat  sea-weed  iis  a  portion  of  their  food,  although  it  is  said  that 
the  stomach  of  the  striped  bass  frequently  contains  such  quantities  of 
ulva  and  other  succulent  vegetation  as  to  render  it  alm'ost  certain  that 
it  must  have  taken  it  as  an  article  of  food.  Not  unfrequently  the  vege- 
table contents  of  the  stomachs  of  certain  fishes  may  have  been  taken 
in  accidentally  in  connection  with  some  shrimp  or  mollusk  i^hich  was 
resting  upon  it  at  the  time  of  capture. 

Of  the  higher  order  of  plants  very  few  species  are  known  in  the  ocean 
(indeed  the  Zostera  or  eel-grass  is  said  to  be  the  only  form),  but  immense 
quantities  of  the  trunks  of  trees,  &c.,  are  constantly  carried  into  the 
sea  from  the  rivers,  and  are  very  speedily  attacked  by  animals  specially 
appointed  for  the  purpose,  the  most  familiar  being  the  teredo  or  ship- 
worm,  and  sometimes  certain  shrimps  or  crustaceans,  the  best  known  of 
which  on  our  coast  are  species  ot'Limnoria  and  Chelura.  These  very  soon 
perform  their  part  in  honeycombing  and  reducing  to  minute  fragments 
vegetable  matter  of  whatever  magnitude,  and  the  fragments,  after  being 
made  too  small  to  serve  as  burrow^,  become  in  this  finally  divided  state 
food  for  other  marine  objects. 

The  echini,  so  abundant  on  our  coast,  and  especially  in  the  northern 
waters,  are  quite  omnivorous  in  their  habits  and  consume  both  animal 
and  vegetable  substances,  and  are  apparently  especialy  adapted  for 
those  of  harder  texture.  They  devour  greedily  the  soft  portions  as  well 
as  the  bones  of  fishes  and  possibly  of  other  vertebrates,  and  have  been 
known  to  eat  oflT  the  bark  from  the  stakes  used  in  constructing  the 
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weirs  for  herriug  at  Graiid  Manan.    Fastcniag  on  the  exterior,  they  eat 
off  the  bark  in  circular  spots. 

There  is,  therefore,  no  difficulty  whatever  in  establishing  the  exist- 
ence of  vegetable  matter  in  the  sea  in  sufficient  quantity  to  serve  as  the 
basis  for  the  stupendous  mass  of  animal  food  derived  from  it. 

Starting  thus  from  the  vegetable  kingdom  the  chain  of  succession 
of  animal  life  furnishes  in  one  or  other  of  its  links  food  to  all  the  ani- 
mals of  the  sea,  in  the  process  of  such  assimilation  endrmoua  numbers 
of  distinct  organisms  being  consumed  for  the  support  of  a  single  indi- 
vidual. Nor  is  there  any  definite  ratio  between  the  size  of  the  food 
used  and  that  of  the  animal  raised  upon  it,  since  the  baleen  or  bone 
whales  are  believed  to  live  almost  entirely  upon  shrimps,  floating  mol- 
lusks,  and  upon  the  smaller  fish  whenever  they  can  be  obtained  in  suf- 
ficiently large  schools.  It  is  well  known  that  herring  are  devoured  in 
multitudes  by  whales,  such  as  the  fiaback,  &c. 

Sixty  thousand  copepods  (Temora  longicornis)^  by  actual  count,  have 
been  taken  from  the  stomach  of  a  single  herring,  while  many  thousands 
of  herring  have  been  taken  from  the  similiar  receptacle  of  the  whale, 
which  shows  that  this  miscroscopic  shrimp  may  be  regarded  as  one  chief 
source  of  the  subsistence  of  the  whale — another  case  of  the  relation 
between  the  infinitely  small  and  the  infinitely  great. 

Some  fishes  are  believed  to  feed  very  largely  upon  the  organic  mod 
of  the  sea-bottom,  this  of  course  being  rich  in  some  of  the  smaller  forms 
of  animals  and  the  diatoms.  The  examination  of  stomachs  of  large 
numbers  of  the*  common  menhaden,  by  Professor  Verrill,  revealed  no 
other  substances  than  the  mud  in  question ;  the  fish  being  provided  with 
very  thick,  muscular  walls  to  its  stomach,  a  so-called  gizzard,  for  the 
special  purpose  of  utilizing  it.  The  Dorosoma,  or  gizzard  shad,  of  the 
rivers  of  the  Atlantic  coast,  has  also  a  similar  provision. 

A  favorite  implement  of  the  naturalist  is  that  called  the  towing-net. 
This  is  simply  a  bag  of  gauze,  the  mouth  of  which  is  held  open  by  a 
ring  or  brass  frame,  which  is  towed  behind  a  boat  or  vessel  so  as  to  take 
a  skimming  of  the  surface  of  the  water.  This  can  never  be  used  in  any 
part  of  the  ocean  without  very  soon  obtaining  a  greater  or  less  number 
of  the  minute  animal  organisms,  such  as  the  adult  shrimp,  the  larval 
stages  of  certain  crabs,  embryos  of  mussels  and  other  mollusks,  and 
small  fishes. 

Around  floating  sea-weed  in  mid-ocean  are  always  congregated  great 
swarms  of  minute  animals.  The  presjpnce  of  whales,  dolphins,  albicores, 
and  other  species  of  animals  in  mid-ocean  also  proves  the  occurrence  of 
food  in  vast  quantities ;  as  although  all  these  species  may  not  them- 
selves devour  the  lower  order  of  animals,  they  yet  feed  upon  fishes 
which  do  find  their  sustenance  therein. 

It  is  not  probable  that  any  fish  feed  directly  upon  purely  inorganic 
matter.  It  is  through  plants  that  mineral  substances  of  any  kind  are  in- 
troduced into  the  system,  especially  that  which  is  required  for  the  for- 
mation of  bone. 
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Except  iu  the  earlier  stages  of  life,  as  already  explained,  the  chief 
BustenaDce  of  fishes  in  the  sea  consists  of  animal  matter,  either  dead  or 
living.  While  some  kinds  of  fish  are  beilieved  never  to  feed  upon  any- 
thing but  living  animals,  others  are,  to  a  very  great  extent,  scavengers, 
being  especially  appointed  to  devour  dead  or  decaying  substances,  such 
as  ottskl  or  the  so-called  gurry,  &c.  The  cyprinodonts  of  the  coast  are 
particularly  active  in  this  direction.  Sharks  also  exercise  the  6ame  func- 
tion in  a  very  marked  degree.  There  are  probably  but  few  of  the  bot- 
tom fish  that  will  disdain  such  substances,  consuming  living  forms  with 
the  same  readiness.  In  the  business  of  clearing  out  refuse  fish  the^"^  are 
assisted  largely  by  crustaceans,  certain  mollusks,  echini,  &c. 

The  living  food  of  fishes  may  be  divided  into  two  sections:  first,  eggs 
and  embryos ;  second,  fishes  and  marine  invertebrates  of  more  mature 
and  advanced  ages. 

The  earliest  form  in  which  the  fish  serves  as  food  for  its  fellows  in  the 
sea  is  in  that  of  the  eggy  and  it  is  for  this  reason  that  with  the  enormous 
fecundity  of  certain  fish  there  is  so  little  apparent  increase  in  their 
schools.  It  ma^'  safely  be  assumed  that  only  a  small  fraction  of  1  per 
cent,  of  the  total  number  of  eggs  laid  by  fishes  ever  develop  embryo 
lish,  by  far  the  greater  part  being  devoured  in  a  very  short  time.  The 
young  fish,  also,  after  birth,  is  for  a  certain  time  immature  and  to  a  con- 
siderable degree  helpless  and  only  able  to  take  food  for  itself  after  the 
absorption  of  its  yolk-bag  and  the  accompanying  development  of  its 
fins«  Before  it  assumes  the  shape  of  the  perfect  fish  and  is  able  to  care 
for  itself,  it  becomes  a  prey  to  innumerable  enemies;  and  if  of  the  orig- 
inal deposit  of  eggs  one  fish  becomes  able  to  care  for  itself  by  feeding 
and  hiding  to  every  ten  thousand  eggs  hatched,  it  may  be  considered  a 
very  satisfactory  yield.  The  proportion,  however,  doubtless  varies  with 
the  species. 

Under  the  rate  of  the  fecundity  of  fishes  will  be  found  a  table  of  the 
numbers  of  eggs  laid  by  particular  kinds  of  fishes,  partly  copied  from 
Bncklaud  and  partly  original,  from  which  we  understand  that  even 
with  this  percentage  of  loss  there  is  still  a  margin  left  for  the  main- 
tenance of  the  species. 

Although  the  percentage  of  loss  after  the  embryonic  development  of 
the  fish  is  complete  is  less  than  before,  there  is  still  a  very  great  drain 
upon  the  numbers  of  the  species,  there  being  at  every  step  an  enemy 
lurking  in  wait  to  devour. 

To  the  large  fishes  of  course  there  comes  a  time  of  comparative 
immunity,  when  nothing  but  the  rarer  and  more  powerful  inhabitants 
of  the  sea  can  interfere.  Even  then,  however,  numbers  of  smaller  ene- 
mies may  combine  together  for  the  overthrow  of  the  monsters  that 
would  be  more  than  a  match  singly  for  any  antagonist,  and  thus  while 
fish  of  the  known  voracity  of  the  cod,  haddock,  &c.,  may  consume 
readily  species  of  a  smaller  size,  they  have  as  their  antagonists  the 
sharks,  the  various  porpoises,  and  other  cetaceans,  and   the    rarer 
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giants  among  the  true  fishes,  such- as  the  swordfish,  the  tunny  or  hone- 
mackerel,  &c.,  which  in  turn  have  their  antagonists  as  already  men- 
tioned. 

The  seals,  too,  devour  the  larger  fish  in  great  quantities ;  and  in  ton 
they  are  attacked  by  the  cetaceans,  such  as  the  oroa,  or  killer  whales,  and 
other  kinds  especially  adapted  for  their  destruction.  Again,  the  if^hales 
are  also  antagonized  by  the  killers  and  various  species  of  swordfish; 
and,  indeed,  possibly  with  the  exception  of  the  sperm  whale,  there  is  do 
animal  in  the  sea  but  what  has  its  foe.  Man,  however,  presents  him- 
self as  the  enemy  and  antagonist  of  all  the  sx>^cies,  and  is  provided  with 
means  for  their  capture. 

We  have  already  referred  te  the  abundance  of  vegetable  matter  in  the 
sea,  and  to  the  possibility  of  supplying  it  in  sufficient  quantity  to  serve 
as  the  basis  of  marine  animal  life,  and  the  marine  zoologist  will  have  do 
difficulty  in  understanding  how  the  countless  numbers  of  fish  in  the 
ocean  obtain  their  food,  in  view  of  the  myriads  of  Crustacea,  of  mollosks, 
of  worms,  &c.,  which  inhabit  the  waters. 

It  is  not  the  species  that  remain  in  or  near  the  bottom  that  arc  of  the 
most  importance,  but  the  free  swimming  and  floating  forms  that  are 
most  extensively  and  readily  devoured.  While  at  no  time  does  the 
apparatus  of  the  zoologist  fail  to  reveal  the  presence  of  animal  life^ 
even  though  of  microscopic  dimensions,  at  times  this  manifests  itself  in 
bodies,  the  masses  of  which  almost  stagger  the  imagination,  the  sea  for 
hundreds  of  miles  in  extent  being  an  animated  mush,  what  with  shrimps 
and  other  crustaceans,  salpse,  and  larvie  of  mollusks,  worms,  &c.,  a 
bucketful  of  water  taken  indiscriminately  over  the  entire  area  seems 
filled  with  animal  life.  Nor  are  these  organisms  confined  to  the  surface, 
the  evidence  of  the  beam-trawl  and  the  dredge  revealing  its  existence 
in  equal  quantities  below.  Various  species  of  minute  Crustacea  are  not 
unfrequently  thrown  in  masses  on  the  beach,  so  as  to  constitute  wind 
rows  of  many  miles  in  extent,  this  of  course  being  but  a  small  percent 
age  of  what  is  left  behind.  Where  these  smaller  animals  are  aggre- 
gated in  unusual  numbers  are  generally  to  be  found  great  schools  <rf 
mackerel,  herring,  whales,  and  other  animals  pursuing  them,  as  though 
certain  definite  instincts  of  migration  influence  them,  or  they  are  driven 
in  their  season  in  a  definite  direction.  Schools  of  fish  follow,  which  are 
thus  brought  more  nearly  to  the  nets  of  the  fishermen.  Indeed,  generally 
the  movements  of  the  fish  are  directed  by  the  instinct  of  reproduction, 
in  which  they  aim  at  finding  a  suitable  locality  for  the  deposit  of  their 
spawn,  or  in  search  of  food,  which  they  either  follow  or  travel  to  meet 

Among  the  inhabitants  of  the  deep  sea  which  serve  as  food  for  the 
larger  fishes  and  cetaceans  are  probably  various  forms  of  the  cephalo- 
pods  or  cuttle-fish,  of  which  the  stomach  of  the  sperm  whale  frequently 
contains  large  masses,  proving  their  occurrence  of  dimensions  far  be- 
yond those  of  which  actual  critical  observation  has  yet  been  made.  It 
will,  therefore,  be  readily  understood,  from  what  has  already  been 
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1,  that  life  in  the  sea  is  a  perpcTtaal  contest,  and  that  the  problem 
!i  sorvival  of  the  fittest  is  there  worked  oat  to  its  eztremest  con- 
m.  As  already  shown,  no  form,  however  powerful,  is  free  from 
Br  of  attack,  the  ^ant  whale  or  the  enormous  kraken  being  equally 
L  Of  coarse  many  of  these  species  when  in  fullest  vigor  can  pro- 
hemselves  by  superior  fleetness  or  strength,  but  with  increasing 
and  infirmities  they  too  must  succumb.  In  this  we  see  the  wise 
sion  of  nature  in  securing  the  perfection  of  animal  existence  by 
ding  for  the  reduction  in  the  excessive  abundance  of  certain  forms 
imal  life  and  in  the  removal  from  the  sea  of  such  as  are  not  pos- 
1  of  the  highest  bodily  vigor. 

ch  outcry  is  made  not  nnfrequentlyas  to  the  wastefulness  of  dif- 
t  modes  of  fishing,  and  legislation  is  invoked  to  protect  fish,  on  the 
id  that  the  stock  will  become  reduced  and  the  business  of  the  fish- 
1  destroyed.  When,  however,  we  fully  appreciate  the  enormous 
dity  of  marine  animals  and  the  immense  mass  of  life  that  exists 
*  sea,  we  can  readily  understand  that  the  destructiveness  of  what 
'6  inclined  to  protect  as  food-fishes  constitutes  but  a  small  fraction 
b  whole.  Several  calculations  have  been  made  by  various  persons 
8  regard.  Thus,  Professor  Huxley,  in  considering  the  question  of 
estmction  by  the  herring  and  cod  fisheries  on  the  British  coast, 
lated  that  the  cod  and  ling  alone  actually  caught  in  British  waters 
I,  if  left  undisturbed,  have  destroyed  many  more  herring  than  the 
)  catch  by  the  fishermen,  who  numbered  15,000  in  1872.  Nearly  a 
in  barrels  were  cured,  to  say  nothing  of  the  vast  numbers  used  fresh 
or  other  purposes. 

the  first  volume  of  th^  Beportsof  the  United  States  Fish  Gommis- 
I  endeavor  to  estimate  the  amount  of  food  devoured  by  a  single 
136,  the  blaefish,  which  occurs  in  such  overwhelming  numbers  on 
oast.  Here,  taking  1,000,000  fish  as  the  annual  consumption  in 
Tew  York  market,  and  assuming  the  total  number  of  these  fish  on 
oast  to  be  1,000,000,000,  of  5  pounds  each,  which  may  be  regarded 
exceedingly  moderate  calculation,  we  may  consider  the  amount 
her  fish  that  this  body  of  marine  wolves  will  consume.  Allowing 
sh  per  day,  which  is  a  moderate  estimate,  the  total  destruction 
wonld  be  10,000,000,000,  which  in  the  one  hundred  and  twenty 
of  their  abode  on  the  eastern  coast  of  the  United  States  would 
1,200,000,000,000  of  fish  taken  in  this  part  of  the  season  alone.  It 
t  at  all  an  extravagant  presumption  that  each  bluefish  consumes 
its  own  weight  of  food  per  diem ;  and  we  should  therefore  have 
al  destruction  of  2,500,000,000  pounds  daily,  or  300,000,000,000 
is  in  the  year.  The  food  of  the  blaefish  consists  of  menhaden, 
erel,  herring,  scup,  and  other  species. 

prill  also  be  remembered  that  white  the  bluefish  prey  upon  other 
1  of  proportionate  size,  for  every  one  weighing  5  pounds  we  may  es- 
e  at  least  a  hundred  of  a  smaller  size.    These  are  equally  voraci- 
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ouBj  destroying  other  fish  in  proposition,  so  that  it  will  somewhat  tax 
the  homan  imagination  to  appreciate  the  total  destructiveness  of  animal 
life,  resulting  from  the  action  of  this  one  species  alone. 

Mr.  Goode,  in  discossing  the  distribution  and  natural  history  statis- 
tics of  the  menhaden,  attempts  to  make  an  estimate  of  the  number  of 
these  fish  devoured  on  the  coast  of  New  England  in  the  summer  months 
by  bluefish  and  other  species,  and  he  comes  to  the  conclusion  that  these 
may  safely  be  given  at  three  thousand  millions  of  millions.  In  compar- 
ison with  this  the  750,000,000  captured  by  man  during  the  same  i>eriod 
sinks  into  utter  insignificance.  This  calculation  might  be  pursued  to 
any  extent ;  but  I  have  presented  enough  to  show  that  the  question  of 
human  agencies  in  the  way  of  affecting  or  influencing  the  great  ocean 
fisheries  is  scarcely  worth  considering.  I  by  no  means  wish  to  be  under- 
stood as  deprecating  any  legislation  in  regard  to  the  fisheries,  especi- 
ally in  respect  to  the  spawning-grounds,  as  interference  here,  while  not 
unnecessarily  diminishing  the  supply  to  any  appreciable  extent,  may 
tend  to  prevent  their  coming  on  particular  parts  of  the  coast,  and  thus 
within  the  reach  of  fishermen  of  a  special  neighborhood. 

If  it  were  in  any  way  our  duty  to  take  measures  for  the  prevention  of 
the  destruction  of  life  in  the  sea,  and  of  maintaining  the  yield  of  fish 
generally  at  its  largest  figure,  we  could  accomplish  it  in  no  better  way 
than  by  increasing  the  extent  and  magnitude  of  certain  of  our  fisheries. 
Thus  I  have  shown  that  there  may  be  a  saving  of  herring  by  the  cap- 
ture of  the  cod  and  ling  on  the  British  coast.  For  every  bluefish  cap- 
tured in  the  waters  of  the  United  States  many  hundreds  of  other  fish 
are  left  to  enjoy  their  life,  perhaps,  however,  in  their  turn  to  be  the 
means  of  an  increased  destructiveness  in  another  series  of  animals.  The 
capture  of  whales  gives  a  respite  to  the  schools  of  mackerel  and  men- 
haden, while  the  destruction  of  the  herring  and  menhaden  relieves, 
though  in  an  almost  infinitesimal  degree,  the  drain  upon  the  crustaceans 
and  the  smaller  fish. 

Another  consideration  must  not  be  lost  sight  of,  namely,  that  the 
adult  and  old  fish,  which  constitute  an  object  of  pursuit  on  the  part  of 
man,  are,  in  proportion  to  their  numbers,  much  greater  destroyers  of 
other  fish  and  the  marine  animals  generally  than  the  younger.  It  is  a 
well-established  principle  in  the  development  of  vertebrates  that  the 
earlier  in  life  the  greater  the  increase  of  the  body  resulting  firom  the 
same  amount  of  food.  Thus  the  new-bom  infant  of  8  to  12  pounds  wiU 
double  his  weight  in  a  few  months,  and  with  increasing  ratio  the  rate  of 
growth  diminishes  until  when  maturity  has  been  reached,  unless  imder 
particular  conditions  of  the  system,  the  consumption  of  several  pounds 
per  diem  does  not  produce  the  slightest  appreciable  increase,  and,  in- 
deed, may  be  attended  by  an  actual  reduction  in  weight.  The  same 
principle  applies  to  fishes,  although,  perhaps,  to  a  less  degree,  and  ex- 
periments have  been  carefully  made  in  regard  to  trout,  the  culture  of 
which  has  been  the  source  of  greater  care  than  that  of  anv  other  fish. 


df  the  capture  of  all  the  old  and  fully  matared  fisb  is  especially 
ble,  apart  from  their  own  greater  commercial  valoe. 
rmB,  mollosks,  &c.,  feed  on  the  organic  mad  of  the  sea  bot- 
aosed  by  tbe  decomposition  of  sea-weeds,  eel-grass,  and  land  or 
irater  plants  carried  down.  Other  animals  and  fish  feed  on  this. 
Ilia  eat  diatoms ;  larger  furms  consume  infusoria. 
ut  from  the  consumption  of  shrimps  and  other  crustaceans  tbe 
chs  of  mackerel  are  not  unfrequently  fouud  to  contain  small  sand- 
and  what  the  fishermen  call  all-eyes.  These  are  said  by  them 
,he  embryors,  quite  recently  batched,  of  fishes,  in  which  the  body  is 
laront  and  the  eyes  very  conspicaous,  indeed,  almost  the  only 
Q  visible.  In  summer,  schools  of  all-eyes  are  found  on  oar  coast, 
imes  in  immense  quantities.  Captain  Hulbert  informs  me  that  in 
:he  stomachs  of  the  mackerel  wore  fou  nd  loaded  with  these  fish 
were  seen  also  on  the  surface  of  the  water,  forming  extensive 
&.  On  one  occasion  be  went  out  seaward  from  Block  Island  for  25 
without  gettiug  through  the  schools,  and  they  were  equally  aban- 
to  the  right  and  left  of  bim,  so  thick,  indeed,  that  a  dozen  at  a 
oald  be  scooped  up  la  the  palm  of  tbe  hand, 
what  species  these  belong  is  anccrtaiu,  although  tbe  fishermen 
se  that  they  are  young  mackerel.  It  is,  however,  quite  probable, 
dl,  that  they  may  be  the  young  or  zoea-stage  of  crustaceans." 
iiermen  inform  me  that  they  frequently  find  mackeral  apparently 
ig  on  the  jelly-fish,  their  method  of  attack  being  from  below,  com- 
iward  and  striking  through  the  center  and  making  a  hole  in  it 
ery  common  to  find  tbe  jelly-fish  floating  on  the  surface  torn  to 
;  in  this  way. 

ixe  frequent]  J  found  young  mot^kere) — blinks — several  inches  in  leugtb  in  the 
ba  of  mockeret.  These  are  eometimea  aa  large  as  the;  are  nhle  to  snollow. 
it  donbt  tlieyftlio  feed  to  some  extent  on  the  emsller  cruetaccans.    As  is  well- 
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Whether  they  actually  find  nutriment  in  the  jelly-fish  itself,  or 
whether  they  are  in  pursuit  of  young  fish  or  Crustacea  that  so  often  ac- 
company the  medusa,  I  am  unable  to  say. 

The  habit  of  association  between  the  jelly-fish  and  other  species  is 
a  very  curious  one.  In  Norway  the  association  of  young  cod  and  had- 
dock with  the  Cyanea  arctica  is  well  known,  Professor  Sars  haying 
called  attention  to  it,  and  haying  furnished  specimens  of  fish  takeo 
under  such  circumstances  to  the  National  Museum  at  Washington. 

It  is  a  very  common  thing  to  find  a  number  of  young  harvest-fish,  dol- 
lar-fish, or  butter-fish  {Stromateus  triacanthus),  swimming  near  the  jelly- 
fishes,  and  running  under  them  for  protection  on  the  approach  of  an 
enemy ;  indeed,  I  have  seldom  found  very  young  butter-fish  except  in 
association  with  the  medusa.  Young  hake  are  frequently  found  in  a 
similar  association. 

G.~Keproduction. 

The  last  division  of  our  topic  of  the  natural  history  of  fishes  relates 
to  the  subject  of  their  reproduction,  and  I  now  proceed  to  give  a  brief 
statement  of  the  more  interesting  facts  of  this  character.  The  repro- 
duction of  fishes  is,  for  the  most  part,  by  means  of  eggs  discharged  from 
the  body  and  hatxshed  externally  to  it,  these  eggs  when  emitted  being 
either  adherent  to  each  other  and  to  whatever  they  touch,  or  free,  float 
ing  near  the  surface  of  the  water,  or  sinking  to  the  bottom.  Not  un- 
frequently  the  parent  covers  up  the  eggs  in  furrows  excavated  by  a 
rapid  movement  of  the  tail.  Occasionally  the  eggs  are  discharged  in 
large  masses,  notably  so  in  the  case  of  the  Lophiu>8j  or  fishing-frog, 
where  they  are  imbedded  in  a  shell  of  jelly,  sometimes  50  feet  or  more 
in  lengtb  and  several  feet  wide.  In  some  instances  adLesive  eggs  are 
attached  to  the  body  of  the  parent,  where  they  remain  until  the  young 
are  hatched  out.  Atother  times  they  are  carried  in  a  pouch  under  the 
abdomen,  most  frequently  of  the  male,  as  in  the  pipe-fish  (Syngnathus)] 
sometimes  of  the  female,  as  in  the  Solenosioma.  Occasionally  regular 
nests  are  prepared  (again  generally  by  the  male)  usually  of  vegetable 
substances,  as  in  the  case  of  the  sticklebacks,  in  which  case  the  eggs 
are  hatched  and  the  young  cared  for  by  the  male.  Numerous  ot^er 
varieties  of  presentation  could  be  mentioned,  but  these  are  sufficient 
for  my  present  purpose.  In  not  a  few  instances  the  eggs  are  retained 
in  the  body  of  the  parent  until  they  are  fully  developed,  although  with- 
out placental  adhesion,  except  in  a  modified  degree  in  some  of  the 
sharks.  In  one  family,  that  of  the  Embiotocoids,  of  the  Pacific  coast 
of  California,  not  more  than  five  to  ten  or  fifteen  young  are  produced  at 
a  birth,  these  sometimes  being  3  or  4  inches  in  length,  from  a  parent  of 
not  more  than  8  or  10. 

Certain  species  of  sharks  and  sting-rays  produce  living  young,  some 
showing  an  indication  of  placental  relation  to  the  mother.    In  all  cases 
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of  this  kind,  where  the  young  are  hatched  out  within  the  bod^^  of  the 
mother,  the  namber  is  extremely  small,  compared  to  what  is  seen  in 
the  case  of  free  eggs,  and  illustrates  very  well  the  enormous  waste  of  life. 
The  different  species  of  Embiotocoids  arc  enormously  abundant  on  the 
Califoroia  coast,  fully  equal,  if  not  surpassing,  in  uumbers  many  kinds 
the  females  of  which  lay  hundreds  of  thousands  of  eggs  at  a  time.  As, 
however,  all  the  ova  developed  produce  young,  which  are  protected  in 
the  belly  of  the  mother  to  a  period  far  beyond  even  that  at  which  the 
yoang  feeds  itself,  the  larger  part  of  the  dangers  of  infancy  are  guarded 
against,  and  a  yield  of  five  to  twenty  young,  from  each  parent,  keeps 
up  the  supply  more  efficiently  and  extensively  than  sometimes  where 
ten  thousand  times  that  number  of  eggs  is  discharged. 

The  eggs  themselves,  as  laid  by  the  parent,  are  for  the  most  part  globu- 
lar,  and  vary  greatly  in  size,  those  of  the  eel  being  microscopically  minute; 
of  the  cod,  much  larger,  though  still  very  diminutive ;  those  of  the  salmon, 
on  the  other  hand,  being  of  the  magnitude  of  a  pea ;  eggs  of  the  ocean 
catfish  are  of  still  greater  bulk,  being  sometimes  half  an  inch  in  diameter* 
The  males  of  some,  if  not  all,  of  the  marine  Siluriice,  or  catfish,  have 
the  curious  habit  of  carrying  the  eggs  either  in  the  mouth  or  the  cavity 
of  the  gills  until  they  are  hatched,  half  a  dozen  to  a  dozen  eggs  consti' 
tating  a  laying.  One  of  the  largest  known  eggs,  with  the  exception 
of  those  of  the  Plagiostomi  (sharks,  skates,  &c.),  is  that  of  the  myxiue, 
or  hag,  a  fish  well  known  in  the  North  Atlantic  as  a  parasite,  attacking 
fishes  caught  on  the  hook.  Here  the  shape  of  the  Qgg  is  ellipsoidal, 
much  like  that  of  an  olive,  and  the  greater  diameter  sometimes  almost 
three-quarters  of  an  inch  in  length. 

A  great  variety  in  shape  and  size  of  eggs  is  found  among  sharks  and 
skates,  these  sometimes  having  a  horny  shell,  and  looking  as  much  like 
dried  sea-weed  as  anything  else.  The  egg  of  the  cestracion  shark,  of 
the  Pacific  Ocean,  resembles  a  bit  of  seaweed,  twisted  up  into  a  spiral 
shape.  That  of  certain  skates  is  familiar  to  most  visitors 'to  the  sea- 
shore from  its  resemblance  to  a  brown  pillowcase,  with  the  four  corners 
extended  into  tendrils.  These  cases  are  from  2  to  10  inches  in  length, 
according  to  the  species.  By  means  of  the  tendrils  they  can  be  at- 
tached to  sea-weeds  and  other  objects  at  the  bottom  of  the  ocean,  and 
held  there  until  the  young  are  hatched  out  and  escape  through  the  open 
end  of  the  bag.  Many  varieties  of  form  of  eggcases  exist  among  the 
skates,  and  furnish  excellent  specific  characters. 

In  further  reference  to  the  number  of  eggs  laid  by  fish  I  present  here- 
with a  table  giving  some  computations,  both  original  and  selected, 
which  will  serve  to  illustrate  better  the  variety  in  this  respect : 
S.  Mis.  90 6 
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Species. 

Number  of 
eggs. 

Weight  o( 
fish. 

Weight  of 
roe. 

Authority'. 

Cod 

6, 867, 000 

3, 4U0. 000 

14, 311, 200 

1,250.000 

1, 000. 000 

500,000 

35, 000 

155,620 

194, 112 

36,000 

2, 059, 750 

1, 050, 100 
2, 592, 000 

Poundt. 

Poundt. 
5*93** 

Buckland.  British  Fisfaeh. 

Do 

23 

Bertram.  Harvest  of  the  Sea,  1873,  p.  i 
Buckland. 

Tarbot 

Flounder 

Bertram,-Harvcst  of  the  Sea,  1873,  p^i 
Do. 

Solo 

Mackerel  , , ^ 

Do 

Herring 

Do. 

Perch 

1?* 

Buckland 

LamDfish....... 

U 

Do. 

Smelt 

Bertram,  Harvest  of  the  Sea,  1873,  p.  4. 
Bnckland's  Familiar  History  of  Bntiah 

Fishes. 
6.  B.  Goodc. 

Can) 

164 

50 
60 

54 

Oooseflah.....  .......*... 

Do 

S.  F.  Baird. 

As  especial  attention  has  been  given  by  the  U.  S.  Fish  Commission  to 
the  numbers  of  eggs  laid  by  the  varioas  species  of  sea-fishes  and  their 
average  magnitude,  I  will  not  here  pnrsne  the  subject  further,  bat 
merely  insert  some  original  measurements  by  the  Commission  of  eggs 
of  the  herring,  cod,  and  mackerel,  showing  their  average  size/ 


Kinds  of  fish. 


Herring  (Clupea  vulgarit) , 


Cod  (Oadu*  morrhua) . 


Mackerel  (Scomber  scombrus) 


Eggs. 


!  Measure- 
ments. 


29 
41 
63 
43 
4G 
62 
39 
29 
77 


Inches. 
1.09 
1.56 
2.31 
1.43 
1.40 
1.79 
0.98 
0.72 
1.93 


Average. 


Ineket. 
.0372 
.0380 
.0366 
.0338 
.0304 
.0289 
.0251 
.0248 
.0251 


The  places  of  deposit  of  eggs  by  fish  have  already  been  referred  to 
to  some  extent  under  the  head  of  migrations  and  movements  of  fish  as 
affected  by  the  reproductive  instinct.  I  shall  therefore  make  only  a 
brief  recapitulation  of  some  of  the  primary  divisions. 

The  anadromous  fish,  as  already  explained,  are  those  that  run  up  from 
the  ocean  into  the  rivers  and  sometimes  lakes  in  which  to  deposit  their 
eggs,  returning  after  a  short  time,  and  followed  by  the  young  after  a 
period  sometimes  of  months  and  sometimes  of  one  or  two  years. 

The  catadromous  fish,  of  which  the  eel  is  the  only  known  instance, 
are  those  the  eggs  of  which  are  laid  in  the  sea,  the  young  passing  up 
the  ri\;ers  and  remaining  in  the  fresh  waters  during  the  period  of  imma- 
ture existence,  after  which  they  return  to  the  ocean  and  probably  never 
again  leave  it;  others,  coming  from  the  depths  of  the  ocean,  come  to 
the  shore  to  spawn  in  the  summer  season,  and  sometimes  even  in  the 
depth  of  winter;  others,  again,  discharge  their  eggs  freely  in  the  sea 
wherever  they  happen  to  be,  these  eggs,  as  already  explained,  float- 
ing or  sinking  to  the  bottom  and  being  adherent  or  non-adherent.* 

*  Prof.  Alexander  Agassiz  has  paid  special  attention  to  the  character  and  place  of 
deposit  of  the  spawn  of  fishes  of  the  Atlantic  coast,  and  has  famished  me  with  the 
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In  the  investigations  before  the  British  Fishery  Commission  as  to  the 
injarioas  effects  of  the  beam  trawl-net,  much  stress  was  laid  upon  its 
destructiveness  to  the  spawn  offish,  notably  that  of  the  cod,  mackerel, 
plaice,  torbot,  and  other  species.    Ample  evidence,  however,  was  ad- 
duced, both  withia  the  knowledge  of  Professor  Huxley  and  from  relia- 
ble investigations  by-Sars  and  others,  that  the  ova  of  most  of  the  im- 
portant sea  fishes  are  discharged  in  the  open  sea  and  float  in  it  until 
the  joang  fish  escapes  from  the  shell.    Sars  found  this  to  be  the  case 
when  visiting  the  Lofoden  Islands  for  the  purpose  of  this  investiga- 
tion, a  conclusion  absolutely  contrary  to  his  previous  opinions.    Nothing 
stmck  him  with  greater  astonishment  than  the  immense  number  of 
eggs,  either  containing  embryos  or  emptied  of  them,  which  were  to  be 
met  with  in  every  direction,  these  being  thickly  scattered  in  the  waters 
over  many  square  miles. 

foUowiDg  liAt  of  what  he  callfi  pelagic  Bpawners,  or  those  the  eggs  of  which  are  found 
floating  freely  in  the  sea : 

The  oommon  Sea  Perch.  The  Mackerel. 

The  Tantog.  The  Striped  Baes. 

Five  or  six  species  of  Flounders.  One  species  of  Coitus, 

The  Silverside  or  Atherina,  The  Goose  fish  or  Lophius. 

The  Butterfish.  The  Cod. 

The  Menhaden.  The  Hake  or  PhifcU. 

Most  of  these  were  observed  by  him  in  the  vicinity  of  Nantiisket  and  a  few  at  New- 
|K>rt.    The  time  of  the  spawning  of  these  fish,  as  noted  by  him,  was  as  follows : 

The  Flounders,  from  June  to  early  September. 

The  Perch  and  Tantog,  the  last  of  June  and  early  in  July. 

The  Cod,  in  August. 

The  Hake  {Phtfcis),  from  June  to  September ;  the  young  of  all  stages  swimming  on 
the  surface. 

The  Sea  Bass,  recently  hatched  young  seen  from  July  to  September. 

Menhaden,  August  and  September. 

Atherina,  June  and  July. 

Cottus,  July  to  September. 

Butterfiah,  July  to  September. 

Lophius,  June  and  early  July. 

The  eggs  of  these  several  species  vary  in  size  from  the  .06  to  the  .03  of  an  inch  in 
diameter.  He  finds  the  young  are  easily  identified  by  the  pigment  cells,  the  oil  bub- 
bles in  the  egg,  the  position  of  the  yolk-bag,  the  extent  of  the  dovolopmcut  of  the 
eyes,  and  the  character  of  the  fins.  The  only  sea  fishes  whose  eggs  he  knows  are  de- 
posited on  the  ground  are  the  Batrachus  tau,  or  Toadfish,  and  some  of  the  Cottoids. 

As  the  resalt  of  hi^  extended  inquiries  on  the  subject,  as  secretary  of  the  British 
commission,  Holdsworthy  thinks  that  the  herring  comes  shoreward  to  spawn,  but 
that  the  eggs  may  be  emitted  at  a  considerable  distance  from  the  coast.  The  eggs 
are  discharged  near  the  bottom  and  cover  the  gravel  or  sea-weed  with  a  kind  of  cake, 
which  is  then  immediately  milted  by  the  male. 

According  to  observers  on  our  own  coast,  herring,  when  spawning,  are  sometimes 
in  pairs;  at  others,  a  large  number  of  both  sexes  appear  to  Join  together,  the  females 
discharging  their  eggs  almost  simultaneously  and  the  males  tbeir  milt,  in  such  quan- 
tity as  to  whiten  the  water. 

The  Pilchard,  a  clupeoid  fish,  second  in  importance  in  England  according  to  Holds- 
worthy,  certainly  spawns  in  deep  water,  and  then  both  the  adults  and  the  young  ap- 
proach the  shore. 
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Maclcerel. — The  mackerel,  too,  he  fouod  to  have  the  Bame  characterUtic, 
the  eggs  of  both  species  being  found  far  out  at  sea.  In  both  cases  the 
^gg  was  provided  with  a  small  globule  of  oil,  apparently  for  the  express 
purpose  of  facilitating  its  suspension  in  the  water,  and  which  was  coji- 
tained  in  the  abdominal  sack  of  the  young  fish  in  hatching,  and  con- 
stituted a  large  part  of  its  embryonic  nutriment.  » 

Plaice. — The  eggs  of  the  plaice,  too,  one  of  the  principal  Hat-fish  of 
Europe,  were  found  floating  freely  in  the  gea,  and  the  inference  was 
drawn  that  most  of  the  flat-fish  family,  including  the  turbot,  sole,  &C., 
possessed  the  same  characteristics.  An  analogy  in  the  habits  and  phys- 
iological condition  of  other  species  of  the  cod  family,  such  as  the  had- 
dock, the  pollock,  and  the  hake,  also  induced  Sars  to  include  them  in 
the  same  category. 

As  a  general  rule,  the  eggs  of  fish  that  float  freely  in  the  sea  are 
single,  and  belong  to  the  so-called  dry  eggs,  or  lack  the  glutinous  en- 
velope which  is  found  in  the  case  of  the  herring  and  some  less  impor- 
tant fish,  which  causes  them  to  <idhere  to  each  other  in  masses  and  to 
any  other  object  with  which  they  may  come  in  contact.  The  herring  is 
almost  the  only  sea  fish  of  economical  importance  that  exhibits  the  last 
mentioned  characteristic.     (Deep  Sea  Fishing,  p.  42.) 

Many  forms  of  animal  life,  including  fishes  of  the  various  Antennariu$^ 
ChironecteSy  &c.,  live  habitually  in  mid-ocean,  especially  among  the 
matses  of  floating  sea- weeds,  of  which  some  species  aetually  make  nests 
in  which  their  eggs  are  introduced. 

The  rate  of  growth  of  the  young  fish  varies  with  the  group.  In  Crys- 
tallagohius^  according  to  Collett,  and  perhaps  in  other  forms,  the  capac- 
ity of  reproduction  is  developed  in  a  year's  time.  For  the  most  part, 
however,  it  is  thought  that  the  ordinary  fishes  require  a  period  of  three 
or  four  years  before  they  are  able  to  propagate  their  kind.  It  is  likely 
that  the  sharks  require  a  still  greater  allowance,  although  nothing  defi- 
nite is  known  on  this  subject. 

The  actual  rate  of  growth  of  the  individual  varies  with  the  species, 
and  probably  to  a  certain  extent  with  the  individual,  and  the  average 
at  maturity  varies  very  much  with  different  so-called  schools.  Thus 
among  the  codfish,  a  school  of  mature  fish  coming  in  to  the  coast  of 
New  Jersey  and  elsewhere  on  the  south  side  of  New  England,  may  aver- 
age not  more  than  5  to  10  pounds,  while  another  school,  which  visits 
Cape  Ann  for  the  same  purpose,  averages  a  much  greater  weight,  indi- 
viduals of  even  100  pounds  not  being  extremely  rare.  The  same  dif- 
ference in  the  size  of  cod  occurs  elsewhere,  as  also  in  that  of  other 
kinds  offish.  What  causes  this  difference  it  is,  of  course.  Impossible 
to  say. 

Many  fishes  experience  curious  changes  of  shape  and  color  during  the 
breeding  season.  These  alterations  are  very  much  marked  in  the  sal- 
mon, the  male  of  which  develops  a  lengthened,  hooked  jaw,  in  which 
formidable  teeth  make  tUeir  appearance.^  A  common  alteratiou  consists 
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in  the  development  of  a  hump  in  the  nape  of  the  neck  or  in  the  back  of 
the  male,  as  in  the  sea  bass. 

A  change  of  color  is  also  a  very  common  feature,  the  male  generally 
assuming  brilliant  tints  during  the  brief  season  which  are  not  appre- 
ciable at  other  times. 

It  is  difficult  to  say  how  long  fish  can  maintain  their  ability  of  propa- 
gation or  reproduction,  some  forms,  in  all  probability,  being  more  per- 
sistent in  this  respect  than  others. 

In  conclusion,  a  volume  could  readily  be  written  in  regard  to  the  pe- 
culiarities of  habit,  condition,  and  relationship  of  fishes,  but  as  the 
present  essay  is  intended  more  particularly  as  an  illustration  of  the 
fisheries  of  the  North  Atlantic,  I  shall  now  bring  this  portion  of  my 
subject  to  a  conclusion,  and  proceed  to  a  more  important  division, 
that  of  the  methods,  processes,  and  results  of  the  fisheries  themselves. 

II.— METHODS  OF  OAPXaRE. 

A. — The  fishing  grounds. 

In  the  Western  Atlantic  there  is  a  remarkable  chain  of  submarine 
elevations  situated  between  tbe  Gulf  Stream  and  tbe  east  coast  of 
North  America,  and  extending  from  the  vicinity  of  Cape  Cod  to  a 
point  far  east  of  Newfoundland,  a  distance  of  more  than  1,100  miles. 
Many  of  these  elevations  are  of  large  extent,  and,  together  with  others 
of  a  similar  character  but  comparatively  smaller  size  that  are  nearer 
the  land,  lying  inside  of  tbe  main  range,  they  constitute  what  are 
known  as  the  "bjinks'*  or  the  great  fishing-grounds  for  cod  (that  Is, 
the  various  species  of  the  Oadidw,  of  which  the  cod,  Oadus  ^norrhtm,  is 
by  far  the  most  abundant)  and  halibut. 

.  For  the  better  understanding  of  the  relative  position  of  tbe  banks, 
their  importtince,  &c.,  the  description  will  begin  with  the  southwestern 
grounds  and  proceed  to  the  north  and  east. 

GEORGE'S  BANK. 

George's  Bank  is  by  far  the  largest  and  most  important  fishing- 
ground  near  the  coast  of  the  United  States,  and  is  second  to  none  in 
the  Western  Atlantic  except  the  Grand  B<ank  of  Newfoundland.  It 
lies  to  the  eastward  of  Cape  Cod  and  Nantucket  Shoals,  and  is  seem- 
ingly an  extension  of  the  latter,  since  the  water  is  no  deeper  between 
the  southern  part  of  the  shoals  and  the  western  part  of  the  bank  than 
in  many  places  on  it.  As  laid  down  on  the  charts  the  southern  limit  is 
in  40O  40'  N.  latitude,  although  10  miles  south  of  that  the  depth  of 
water  does  not  exceeil  41  fathoms,  and  therefore  the  southern  boundary 
may  be  placed  at  40°  SO'  and  the  northern  at  42c>  05'  N.  latitude.  The 
eastern  part  is  in  G6^  27'  and  the  western  in  G9^  00'  W.  longitude,  mak- 
ing the  greatest  length  about  130  miles  from  the  northeast  to  the  south- 
west extremity,  and  the  greatest  width  95  miles  north  and  south.    The 
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depth  is  from  2  to  50fathoms.  On  the  western  part,  between  the  par- 
allels of  410  1(K  and  41©  53'  K  latitude,  and  the  meridians  of  CTo  2^ 
and  C80  37'  W.  longitude,  are  a  number  of  shoals  known  as  the  East 
Shoal,  the  North  Shoal,  the  Southwest  Shoal,  Cultivator  Shoal,  &<j. 
Tbe  Southwest  Shoal  is  the  largest,  being  15  miles  in  length.  There  ia 
from  2  to  15  fathoms  of  water  on  these  shoals  and  between  them  from 
12  to  30  fathoms.  The  tides  sweep  over  these  with  great  force,  causing 
strong  rips,  and  during  rough  weather  the  sea  breaks  heavib^  on  them, 
rendering  approach  to  their  vicinity  extremely  hazardous.  The  bottom 
is  chiefly  sand,  although  patches  of  rough  ground,  gravel,  pebbles,  and ' 
rocks,  of  more  or  less  extent,  are  found  on  some  parts  of  it. 

Its  situation  between  the  Bay  of  Fuudy  and  the  Gulf  Stream  causes 
the  tides  to  run  swifter  than  on  the  other  banks,  and  to  swirl  around 
instead  of  going  directly  back  and  forth  in  opposite  directions.  They 
run  around  the  compass,  from  left  to  right,  attaining  the  greatest  strength 
when  at  SE.  and  NW.,  and  the  least  in  a  southwest  and  northeast  direc- 
tion. The  first  attempt  at  fishing  on  this  bank  of  which  there  is  any 
record  was  made  in  1821  by  three  Gloucester  vessels.  But  the  George's 
cod  and  halibut  fishery  is  of  later  date,  as  it  did  not  become  fully  estah- 
lished  as  a  permanent  business  enterprise  until  about  1835,  although 
vessels  went  there  for  halibut  in  1830.  At  first  the  catch  was  mostly 
halibut,  but  since  1850  it  has  been  chiefly  codfish,  although  more  or  less 
halibut  are  taken  with  them.  During  the  months  of  February,  March, 
and  April  large  schools  of  cod  make  their  appearance  on  the  bank. 
They  are  generally  found  on  the  "winter  fishing-ground,'^  a  part  of  the 
bank  lying  to  the  eastward  of  the  shoals,  between  41^  30'  and  42^  00' 
:N.  latitude  and  60^  38'  to  67©  30'  W.  longitude.  This  is  essentially  a 
spawning  ground  for  the  cod,  which  appear  to  come  on  the  bank  from 
the  southeast,  as  they  almost  invariably,  after  reaching  the  ground, 
move  slowly  to  the  north  and  west  as  spring  approaches.  This  is  in  the 
direction  of  the  shoals,  and,  as  the  pursuit  of  the  fish  brings  the  ves- 
sels near  the  latter,  great  loss  of  life  and  property  sometimes  occur  in 
heavy  easterly  gales  and  storms.  As  soon  as  the  spawning  season  is 
over  the  schools  of  cod  break  up,  but  more  or  less  fish  are  caught  on 
different  parts  of  the  bank  during  the  entire  year,  though  rarely,  if 
ever,  are  they  found  so  plenty  as  when  the  winter  school  is  on. 

The  codfish  fleet,  which  numbers  about  one  hundred  sail,  is  wholly 
from  Gloucester,  Mass.  Besides  these  there  are  twenty-five  to  thirty 
v^esscls  from  the  same  port  that  fish  on  George's  for  haddock  in  the 
winter,  and  a  few  others  from  New  London,  Conn.,  and  other  ports  on 
Long  Lsland  Sound  eng«ago  in  the  cod  and  halibut  fishery  in  spring 
and  summer. 

brown's  bank. 

Brown's  Bank  lies  in  a  northeasterly  direction  from  George's  Bank, 
being  separated  from  the  latter  by  a  gully.    This  bank  is  imperfectly 
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laid  down  on  the  charts,  which  therefore  fail  to  give  au  adequate  idea 
of  its  extent  and  importaDce  as  a  fishinggrouud.  Its  greatest  length 
east  and  west  is  53  miles,  from  G5o  10'  to  CCo  23'  W.  longitude,  the  great- 
est breadth  47  miles,  from  42^  15'  to  43o  02'  N.  latitude,  and  the  depth 
varies  from  20  to  55  fathoms.  There  is  a  small  shoal  on  the  northern 
part,  the  location  of  which  has  not  been  definitely  determined,  where 
it  is  said  there  is  not  more  than  0  to  15  fathoms.  The  bank  slopes  grad- 
aaily  from  the  shoal  in  a  southerly  direction,  but  falls  off  steep  on  the 
northern  side.  The  bottom  is  mostly  composed  of  gravel,  pebbles,  and 
rocks,  the  latter  predominating  near  the  shoal. 

The  tides  are  nearly  as  strong  here  as  on  George's  Bank,  but  run  more 
directly  to  and  from  the  Bay  of  Fundy,  the  northeast  and  southwest 
set  being  generally  much  weaker  than  on  the  latter  bank. 

Cod,  halibut,  and  haddock  are  the  principal  fish  taken,  although 
cask,  pollock,  and  hake  are  found  more  or  less.  God  are  quite  plenty 
in  the  winter  and  some  good  fares  are  obtained,  although  but  compara- 
tively few  vessels  fish  there  at  that  season,  most  of  them  being  in  the 
George's  fleet.  At  other  seasons,  however,  the  fishing  on  Brown's  Bank 
compares  favorably  with  that  on  any  of  the  banks  in  the  vicinity,  and 
quite  a  number  of  the  so-called  Georgesmen  are  engaged  in  fishing 
there.  The  cod  is  found  the  year  around.  Halibut  were  formerl^^ 
found  very  plenty,  but  at  present  occur  in  much  less  numbers.  Some- 
times the  haddock  fishermen  make  a  trip  to  this  bank  during  the  winter 
and  good  catches  are  occasionally  obtained. 

JEFFREY'S  LEDGE. 

This  may  perhaps  be  considered  one  of  the  best  shore  fishing-grounds 
in  the  Gulf  of  Maine,  although  it  is  comparatively  small.  It  is  seem- 
ingly an  extension  of  the  shoal  ground  that  makes  off  in  a  northeasterly 
direction  from  Cape  Ann.  It  is  about  20  miles  long  NE.  and  SW.  and 
•from  2  to  4  miles  wide.  Its  southern  limit  is  42^  54',  and  northern  43^ 
11'  X.  latitude,  and  the  eastern  and  western  boundaries  maybe  placed 
at  690  58'  and  70°  18'  W.  longitude.  The  bottom  is  rocky  on  the  shoal- 
est  parts,  with  gravel  and  pebbles  along  the  edges.  The  depth  of 
water  is  from  27  to  35  fathoms  on  the  bank,  falling  off  to  40  and  50  fath- 
oms on  the  borders.  Usually  there  is  little  or  no  tide,  though  occasion- . 
ally  there  is  some  current  setting  to  the  SW.  Cod,  cusk,  and  haddock 
are  taken  in  the  fall,  winter,  spring,  and  early  summer,  with  more  or 
less  hake  or  pollock  mixed  with  them.  For  a  number  of  years  Jeffrey's 
Ledge  was  a  favorite  winter  fishing-ground  for  haddock,  which  were 
very  abundant,  and  even  at  the  present  time  many  vessels  resort  there 
in  pursuit  of  haddock ;  but  since  the  haddock  fishermen  have  extended 
their  cruises  to  the  outer  banks,  a  less  number,  of  course,  go  to  Jeffrey's. 
Besides  the  haddock  catchers,  the  vessels  engaged  in  the  shore  fisheries 
resort  to  this  ground  in  the  spring  and  fall. 
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CASHE'S  LEDGE. 

This  is  tiot  a  very  important  fishiug-grouud  at  present  except  for  a  brief 
season  in  the  spring,  althoagli  it  is  resorted  to  somewhat  by  the  shore 
fishermen  in  summer  and  fall,  and  sometimes  good  trips  are  obtained. 
Tt  bears  east  from  Gape  Ann,  from  which  the  shoals  are  TG  miles  dis- 
tant.   The  bank  is  about  22  miles  long,  from  42©  49'  to  43o  11'  N.  lati- 
tude, and  about  17  miles  wide,  from  G8o  40'  to  69°  3'  W.  longitude.    There 
are  three  small  shoals  on  the  western  part  of  the  ground.    The  southern 
one  has  7  fathoms,  the  middle  one  4  fathoms  and  the  northern  one  11 
fathoms  of  water.    The  position  of  the  middle  shoal  is  42^  50'  N.  lati- 
tude and  08O  52'  W.  longitude.    From  this  the  south  shoal  bears  S.  by 
E.  and  the  north  shoal  NNE.,  each  being  3^  miles  distant  from  it. 
These  break  in  rough  weather,  and,  though  of  small  extent,  are  dan- 
gerous to  passing  vessels,  especially  as  they  are  almost  directly  in  the 
track  of  vessels  bound  to  and  from  Gape  Sable  to  Massachusetts  Bay. 
With  the  exception  of  the  shoals  the  depth  of  water  ranges  from  15. to 
00  fathoms.    The  ground  is  more  or  less  broken,  with  bottom  of  sand, 
pebbles,  and  rocks.    The  greater  part  of  the  fish  caught  here  are  cod, 
hake,  and  cusk.    Halibut  are  rarely  seen,  and  ha<ldock  and  pollock  are 
less  plenty  than  the  other  kinds.    Good  trips  are  often  secured  on  the 
edge  of  the  gronnd  in  May  and  June,  but  the  dogfish,  which  appear 
about  the  last  of  June  or  in  July,  usually  drive  everything  before  them 
and  for  a  time  stop  the  fisliing.    The  class  of  vessels  fishing  on  Oashe's 
range  from  15  to  45  tons,  and  are  what  are  known  as  shore  trawlers. 

JEFFREY'S  BANK. 

This  bank,  which  lies  east  of  Cashe's  Ledge,  is  of  comparative  little 
importance  as  a  fishing- ground.  It  is  about  20  miles  long  SW.  and  NE., 
and  10  miles  wide,  the  northern  and  southern  limits  being  43^  15'  and 
430  30'  N.  latitude.  The  ejistern  edge  is  in  08^  25'  and  the  western  in 
08^  40'  W.  longitude.  The  bottom,  which  is  somewhat  broken,  is  com- 
posed of  mud,  sand,  gravel,  and  pebbles,  with  a  depth  varying  from  35 
to  70  fathoms.  Cod,  haddock,  hake,  and  cusk  are  the  fish  most  plenti- 
ful; some  pollock  are  caught,  but  halibut  are  rarely  taken.  The  best 
.  season  is  in  late  spring  and  early  summer,  before  the  dogfish  schools 
strike,  after  which  but  few  fish  can  be  obtained.  This  bank  is  resorte<l 
to  by  the  smaller-sized  vessels  of  from  15  to  50  tons. 

GERMAN  BANE. 

Although  this  bank  is  not  usually  laid  down  on  the  charts  it  is  one  of 
the  most  important  in  the  Bay  of  Fundy.  It  bears  SB.  from  Baker's 
Island  light  (Mount  Desert),  from  which  the  northwest  part  is  about  52 
miles  distant.  The  length  is  about  ] 5  miles  and  the  width  0  to  10  miles. 
It  lies  between  43^  38'  and  43^  53'  N.  latitude,  and  CCo  68'  to  07^  15' 
W.  longitude.    There  is  from  65  to  100  fathoms  of  water.    The  bottom  is 


is  fishiug-groand,  which  is  quite  an  lmi>ortant  one  for  the  shore 
shermen,  is  not  laid  down  on  the  charts.  Therefore  the  flsliormeu 
.isit  it  arc  probably  the  only  persons  familiar  with  its  location,  or 
ire  able  to  estimate  its  extent.  The  j;round  which  tliey  call  Mar- 
ad  Bank  is  situated  between  Grand  Maoan  and  (iermaii  Banks, 
boal  water  bearing  SSE.  from  Mooseabec  light,  a  distance  of  32 
.  It  is  abont  12  to  15  miles  long  and  7  or  S  miles  wide,  and  lies  be- 
1  440  00'  and  44°  IC  N.  latitude  and  GG°  58'  to  G7°  13'  W.  longi- 
Tbere  is  from  35  to  TOfathomsof  water,  and  the  bottom  is  mostly 
ind  gravel.  The  fish  that  occur  in  the  greatest  numbers  are  cod, 
;k,  and  haddock,  but  with  these  are  more  or  less  hake  and  cusk. 
test  &sbing  is  generally  iu  the  spring  and  early  summer.  The  same 
of  vessels — shoreflshermen — asfreqneDtGramlManaii  and  German 
s  also  resort  to  this,  bat  occasionally  those  of  a  larger  size  make 
r  more  trips  during  the  summer  season. 

6BAKD  MANAN  BANK. 

laA  Manau  Bank  lies  at  the  entrance  of  the  Hay  of  Fundy,  and 
SW.  ^  S.  from  the  southwest  hemi  of  Grand  Alnnan  Island,  from 
I  the  northern  part  of  the  bank  is  15  miles  distant.  It  is  10  miles 
BDtl  5  miles  wide,  and  lies  in  a  SW.  and  NE.  direction.  The  bot- 
8  mostly  stones  and  gravel,  and  the  depth  of  water  varies  fn>ni  24 
i  fathoms.  The  tides  are  quite  strong,  bnt  not  enough  so  to 
!nt  trawling.  God  and  [wllock  are  the  principal  fish,  cusk,  bake, 
ock,  and  halibut  being  less  plenty.  The  fishing  season  is  from 
;  to  October,  when  the  fish  come  on  the  bank  to  feed.    In  the  spring 
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bank,  as  it  is  shore  soundings,  which  slope  gradually  from  the  land  to 
the  south  and  west,  but  continue  in  a  northerly  direction  beyond  what 
may  properly  be  considered  the  limit  of  the  ground.  To  the  south  it 
extends  nearly  to  Brown^s  Bank,  from  which  it  Is  separated  by  a  nar- 
row gully ;  to  the  west  38  miles  from  Seal  Island,  the  western  land  of 
2^ova  Scotia;  and  to  the  northwest  about  35  miles.  The  southern  limit 
is  in  430  0(K,  and  the  northern  in  43^  45'  N.  latitude,  while  the  western 
boundary  may  be  placed  at  60^  40'  W.  longitude. 

There  is  a  small  shoal,  the  Pollock  Eip,  with  a  depth  of  7  fathoms, 
which  bears  SW.  from  Seal  Island,  from  which  it  is  distant  9^  miles, 
but  with  this  exception,  the  ground  slopes  quite  gradually,  the  deptb 
varying  from  15  to  70  fathoms.  The  bottom  is  principally  composed  of 
coarse  gravel  and  pebbles,  with  occasional  rocky  spots  of  more  or  less 
extent.  The  tides  sweep  out  and  in  the  Bay  of  Fundy  with  consider- 
able force,  the  course  changing  with  the  direction  of  the  land,  so  that 
while  they  run  nearly  north  and  south  on  the  northern  part  of  the 
ground,  they  swing  around  to  northwest  and  southeast  to  the  south- 
ward of  Seal  Island.  The  flood  is  much  stronger  than  the  ebb,  and  the 
fishermen  estimate  that  one  flood  will  carry  a  vessel  nearly  as  far  in  a 
northerly  direction  as  two  ebbs  will  in  the  opposif:e  way. 

The  fish  that  are  principally  caught  on  this  ground  are  cod,  haddock, 
and  pollock,  although  halibut,  cusk,  and  hake  are  taken  to  a  limited 
extent,  and  occasionally  herring  or  mackerel  are  netted  for  bait.  Cod 
are  generally  more  plentiful  from  spring  to  fall  than  during  the  winter, 
but  haddock  and  halibut  are  found  all  the  year.  Fishing  usually  begins 
in  April  or  May,  and  continues  until  October.  Halibut  were  formerly 
very  abundant,  but  are  now  comparatively  scarce. 

This  ground  may  be  considered  essentially  a  feeding-ground  for  the 
cod,  which  come  here  after  the  spawning  season  is  over  to  fatten  upon 
the  crabs  and  mollusks  on  the  bottom  and  the  herring  and  other  species 
of  small  fish  that  are  swept  back  and  forth  in  the  tide-rips.  All  parts 
of  the  Seal  Island  ground  are  fished  on  at  the  same  time.  This  was 
formerly  a  favorite  fishing-ground  for  vessels  from  the  coast  of  Maine, 
but  since  trawling  has  come  to  be  so  universallyadopted  but  few  Amer- 
ican vessels  except  ^*  hand-liners  "  go  there.  The  fleet  engaged  in  fish- 
ing there  now  is  principally  composed  of  vessels  belonging  to  the  west- 
ern part  of  Nova  Scotia,  which  generally  "fish  at  a  driff,^  going  back 
and  forth  over  the  grpund  with  the  wind  and  currents. 

ROSEWAY  BANK. 

Roseway  Bank  lies  in  a  northerly  direction  from  Le  Have  Bank  and 
SE.  from  Shelburne  light.  It  is  oblong  in  shape  and  of  small  extent, 
the  greatest  length  being  only  19  miles,  and  breadth  12  miles.  The 
limits  are  43°  13'  and  43o  32'  K  latitude,  and  64o  3(y  to  64°  38'  W. 
longitude.  The  bottom  is  sand,  gravel,  and  rocks,  and  there  is  a  depth 
of  from  33  to  48  fathoms.    The  current  here  is  not  nearly  so  strong  as 
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in  the  viciDity  of  Cape  Sable,  or  Brown's  Bank.  The  general  set  is 
aboat  WSW.  and  ENE.,  the  westerly  current  usually  being  much  the 
strongest,  although  both  the  force  and  direction  is  somewhat  influenced 
by  the  winds. 

The  principal  fish  are  cod,  haddock,  and  cnsk,  but  hake,  pollock,  and 
halibat  are  occasionally  taken.  The  season  is  usually  from  May  to  Oc- 
tober, during  which  time  fishing  is  carried  on  principally  by  small-sized 
vessels  from  the  western  part  of  Nova  Scotia,  although  a  few  American 
vessels  occasionally  go  there.  To  the  northwest  of  Roseway,  and  be- 
tween it  and  the  land,  is  "  Cape  Negro  Mud,''  a  good  ground  for  cod  at 
certain  seasons.  It  is  of  small  extent,  with  muddy  bottom,  and  a  depth 
varying  from  60  to  80  fathoms. 

LE  HAVE  BANE. 

Le  Have  Bank  is  situated  to  the  eastward  of  Brown's  and  south  and 
east  of  Roseway  Banks.  It  extends  from  42^  53'  to  43^  24'  N.  latitude, 
a  distance  of  31  miles,  and  from  C3o  50'  to  04^  47'  W.  longitude,  a  dis- 
tance of  41  miles.  Much  of  this  westerly  extension  is  a  long  narrow 
prong  that  makes  out  from  the  main  body  of  the  bank.  The  bottom  is 
largely  composed  of  coarse  gravel,  pebbles,  and  rocks,  with  only  here 
and  there  small  spots  of  sand.  The  depth  of  water  is  from  40  to  50 
fathoms.  The  general  set  of  the  current  is  mostly  to  the  westward,  but 
this,  however,  is  influenced  very  much  by  the  direction  and  strength  of 
the  winds.  The  fish  that  are  chiefly  taken  on  this  bank  are  cod  and 
haddock,  although  the  other  species  of  bottom  fish  are  found  more  or 
less  plentiful.  Cod  are  found  at  all  seasons  of  the  year,  but  are  more 
abundant  during  the  early  winter  than  at  any  other  time,  and  good  trips 
are  frequently  obtained  by  the  Gloucester  vessels,  which  are  the  only 
ones  that  go  there  at  that  season.  The  Gloucester  winter  haddock- 
catchers,  who  carry  these  fish  fresh  to  Boston  market,  have  extended 
their  trips  from  George's  and  Brown's  Banks  to  Le  Have,  and  during 
the  present  winter  (1880-'81)  have  made  some  remarkably  good  catches. 

LE  HAVE  RIDGES. 

The  fishing-ground  known  as  Le  Have  Ridges  is  simply  a  continua- 
tion of  Le  Have  Bank  to  the  eastward  in  the  direction  of  the  Western 
Bank,  a  distance  of  about  45  miles.  This  makes  the  eastern  limit  in  62^ 
SO'  W.  longitude,  while  the  northern  and  southern  boundaries  are  about 
the  same  as  those  of  Le  Have  Bank.  The  bottom  is  a  succession  of  ridges 
of  gravel  and  pebbles,  with  occasional  patches  of  rocks,  and  the  depth 
varies  from  55  to  85  fathoms.  The  current  is  weaker  here  than  farther 
west  on  the  bank,  and,  excepting,  with  easterly  winds,  is  but  little 
noticed.  The  general  set  is  westerly.  The  **  Ridges  "  were  for  a  number 
of  years  oAe  of  the  favorite  places  of  resort  for  the  halibut  catchers  in 
the  winter,  and  many  good  trips  of  cod  have  also  been  taken  at  that 
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season.  At  present  but  few  halibut  are  caught,  except  in  the  deep 
water  along  the  southern  edge  of  this  ground,  where  sometimes  they 
have  been  found  quite  plenty  for  nearly  the  entire  year.  Hake  are  also 
found  in  large  numbers  in  the  deep  water  about  the  borders  of  the 
ground,  and  even  on  the  ridges.  As  a  general  thing  but  few  vessels 
besides  those  from  Gloucester  have  made  a  i)ractice  of  fishing  on  Le 
Have  Bidges,  though  a  few  cod  fishermen  from  other  places  stop  there 
now  and  then  during  the  summer. 

SAMBRO   BANK. 

This  bank  lies  in  a  westerly  direction  from  the  Western  Bank,  but  is 
so  small  that  it  is  of  little  importance  as  a  fishing-ground  and  is  bat 
little  resorted  to  by  American  vessels.  It  lies  between  43^  30'  and  43^ 
47'  K  latitude  aiid  63°  40'  to  63o  0(K  W.  longitude,  the  greatest  length 
being  15  miles  and  width  11  miles.  There  is  from  50  to  60  fathoms  of 
water,  and  the  bottom  is  mostly  sand,  gravel,  and  pebbles. 

WESTERN  BANK. 

The  Western  Bank  is  one  of  the  most  important  fishing-grounds  in 
the  Western  Atlantic,  considered  either  as  to  size  or  the  amount  offish 
taken  on  it.  Lying  off  the  eastern  coast  of  Nova  Scotia,  it  has  Le  Have 
Ridges  on  the  west,  and  Baukquereau  on  the  east,  from  both  of  ^hich 
it  is  separated  by  gullies.  The  general  direction  of  the  bank  is  WSW. 
and  ENE.;  the  eastern  limit  is  59©  07',  and  the  western  62o  27' W. 
longitude,  making  the  extreme  length  193  miles.  The  southern  limit  is 
in  42°  61',  and  the  northern  in  44°  40'  N.  latitude,  the  extreme  width, 
therefore,  being  95  miles. 

On  the  eastern  part  of  the  bank  is  Sable  Island.  This  is  about  20 
miles  long  and  1 J  miles  wide,  and  composed  wholly  of  sand,  which  for 
nearly  the  entire  length  is  in  hummocks,  caused  probably  by  the  action 
of  the  wind.  Off  either  end  of  the  island  are  long  and  dangerous  sand- 
bars. The  general  direction  of  the  island  and  bars  is  east  and  west^ 
although  they  take  the  form  of  a  crescent  with  the  concave  side  on  the 
north.  The  depth  on  the  bars  for  a  distance  of  from  7  to  10  miles  from 
the  island  does  not  exceed  2  fathoms,  and  even  10  miles  farther  out  in 
an  easterly  and  westerly  direction  there  is  not  more  than  10  or  11  fath- 
oms. On  the  middle  ground — a  portion  of  the  Western  Bank  which  lie5 
in  a  northerly  direction  from  Sable  Island  about  25  miles  distant — there 
are  several  shoal  spots  with  from  10  to  19  fathoms  on  them. 

As  a  general  rule  the  bank  slopes  gradually  from  the  island  to  the 
south  and  west,  the  depth  ranging  from  18  to  60  fathoms.  The  gen- 
eral character  of  the  bottom  is  sandy,  but  there  are  patches  of  gravel 
and  pebbles.  The  currents  in  the  vicinity  of  Sable  Island  are  occasion- 
ally quite  strong,  and  generally  irregular,  being  very  mucn  infiaenced 
by  the  winds.    On  the  greater  part  of  the  bank  there  is  Qsnally  bat 
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little  carrent.  The  set  of  what  there  is^  however^  is  mostly  in  a  west. 
erly  direction.  God  and  halibut  are  the  principal  fish  taken,  though 
the  other  species  of  bottom  flsh  are  found  in  limited  quantity.  The  for- 
mer are  generally  the  most  abundant  in  the  spring,  from  the  first  of 
March  to  June,  although  good  fares  are  obtained  throughout  almost  the 
entire  year.  For  more  than  twenty-five  years  the  Western  Bank  has 
been  a  favorite  resort  of  the  halibut  fishermen.  At  first  these  fish  were 
found  Tery  plenty  in  from  45  to  60  fathoms,  and  since  1876  have  been 
caught  in  great  numrbers  along  the  edge  on  the  south  and  east  sides  in 
from  100  to  300  fathoms.  Like  the  cod,  they  are  found  during  the  en- 
tire year,  the  period  of  greatest  abundance,  however,  being  from  the 
first  of  January  to  the  first  of  Jctober.  The  Western  Bank  may  be  con- 
sidered both  as  a  feeding  and  spawning  ground  for  the  cod  and  halibut. 
It  abounds  with  shell-fish  and  crustaceans,  as  well  as  with  several  spe- 
cies of  small  fish  upon  which  the  cod  and  halibut  prey.  Although  the 
cod  do  not  gather  in  such  great  schools  in  winter  as  they  do  on  George's 
Bank,  it  is  nevertheless  quite  evident  that  they  assemble  at  that  season 
for  the  purpose  of  reproduction.  Usually  they  are  found  the  most  plen- 
tiful on  the  western  part  of  the  bank  in  winter  and  early  spring,  but 
as  the  season  advances  they  move  into  shoaler  water  in  the  vicinity  of 
Sable  Island,  the  ^'  bend ''  of  the  island  and  about  the  bars  being  favorite 
grounds  during  the  late  spring  and  early  summer.  Vessels  from  all 
along  the  New  England  coast  and  from  the  British  Provinces  resort  to 
this  bank  to  pursue  the  cod  fishery,  but  fishing  for  halibut  is  almost  ex- 
clusively carried  on  by  the  Gloucester  fleet. 

THE   GULLY. 

Although  the  ^^  Gully  ^  cannot  be  called  a  bank,  being  just  what  its 
name  suggests,  a  deep  gully  between  two  banks,  it  is  nevertheless  too 
important  as  a  halibut  fishing-ground  to  be  omitted  from  a  general  de- 
scription of  the  fishing  banks.  This  lies  between  Bankquereau  and  the 
Western  Bank,  being  bound  on  the  north  and  east  by  the  former,  and 
on  the  south  and  west  by  the  latter.  The  entire  length  of  the  gully  is 
more  than  60  miles,  but  the  halibut  ground  is  of  less  extent,  and  the 
limits,  east  and  west,  may  be  placed  at  the  59th  and  60th  meridians  of 
west  longitude.  It  is  about  18  miles  wide,  on  the  eastern  part,  from 
440  08'  to  440  26'  N.  latitude,  but  narrower  farther  west.  There 
are  several  ridges  with  rocky  and  gravelly  bottom  and  a  depth  of  75 
to  125  fathoms,  on  which  the  halibut  are  usually  caught.  On  either 
side  of  these  ridges  the  bottom  is  generally  sand  or  mud,  excepting  in 
Uie  eastern  section,  where  it  is  composed  mostly  of  pebbles  and  sharp 
rocks.. 

The  current  generally  sets  in  a  westerly  direction,  but  is  very  irregu- 
lar in  strength;  an  easterly  wind  often  causes  it  to  increase  very  per. 
ceptibly,  while  at  other  times  there  may  be  but  little  or  no  tide.  When 
the  baUbut  fishing  first  began  on  this  ground  it  was  carried  on  chiefly 
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in  the  spring  on  the  northern  and  western  part,  but  in  the  spring  of 
1877  the  fishermen  made  trials  farther  out,  in  deeper  water,  and  excel- 
lent fares  were  obtained  as  late  as  June  and  July.  Since  that  time  good 
fares  have  been  taken  during  the  winter  season,  and  it  appears  that 
halibut  come  to  this  place  especially  to  feed,  as  they  generally  move  to 
other  localities  just  previous  to  the  spawning  season.  With  a  few  ex- 
ceptions the  Gloucester  halibut  vessels  are  the  only  ones  fishing  on 
this  ground. 

BANKQUEREAU. 

This  may  be  considered  among  the  most  important  of  the  fishing 
banks  lying  between  the  40th  and  4dth  parallels  of  latitude.  It  lies  in 
an  easterly  and  northerly  direction  from  the  Western  Bank,  being  sepa- 
rated from  the  latter  by  the  "Gully.''  The  former  bank  is  long  and  com- 
paratively narrow,  and  lies  in  an  east  and  west  direction.  The  extreme 
length  is  118  miles,  from  57^  20'  to  60o  04'  W.  longitude.  The  southern 
limit  is  440  05'  and  the  northern  45^  01',  a  difference  of  56  miles,  but  the 
widest  place,  the  eastern  part,  does  not  exceed  46  miles. 

There  is  a  shoal  ground  called  the  "  Bocky  Bottom,"  on  the  eastern 
part  of  the  bank,  which  has  a  depth  of  16  fathoms,  while  elsewhere  there 
is  from  18  to  50  fathoms.  The  Bocky  Bottom  is  much  frequented  by 
the  hand-line  dory  fishermen  during  the  summer,  and  sometimes  several 
hundred  dories,  are  fishing  there  very  close  together. 

..The  bottom  is  generally  rocky,  but  there  are  patches  of  sand  and 
gravel  on  some  parts  of  the  bank.  The  current  from  the  Gulf  of  Saint 
Lawrence  and  the  polar  current  meet  here,  but,  though  this  causes  con- 
siderable irregularity,  the  latter  is  usually  the  strongest,  and  the  set  is 
therefore  chiefly  in  a  westerly  direction.  The  force  is  much  influenced 
by  the  wind,  so  that  there  may  be  quite  a  strong  tide  for  several  days 
together  and  then  but  little  or  none. 

But  few  kinds  offish,  with  the  exception  of  cod  and  halibut,  are  taken 
on  Bankquereau ;  hake,  haddock,  and  cusk  being  comparatively  rare. 
Halibut  are  found  throughout  the  entire  year  in  the  deep  water  along 
the  edges  of  the  bank,  where,  at  a  depth  of  from  100  to  400  fathoms,  large 
numbers  of  them  are  often  taken.  These  are  apparently  both  feeding  and 
breeding  grounds  for  the  halibut,  and  it  is  not  unusual  for  a  school  of 
them  to  remain,  several  weeks  or  even  months  in  one  locality,  although  it 
is  probable  that  some  of  the  schools  that  '^  strike"  on  the  eastern  part  of 
the  bank  in  the  spring  are  migrating  farther  north.  The  best  season 
for  cod  is  from  May  to  November,  when  the  schools  gather  on  the  bank 
to  feed  on  the  lant,  squid,  Crustacea,  and  shell-fish  that  usually  occur  in 
great  abundance.  As  a  general  thing  cod  are  found  the  most  plentiful 
on  the  eastern  part  of  the  bank,  although  good  catches  are  frequently 
obtained  farther  west.  French,  British,  Provincial,  and  American  fish- 
ing vessels  resort  to  this  bank  for  cod  in  summer,  aud  tUe  American 
(Gloucester)  fresh  halibut  fleet  visit  it  at  all  seasons* 
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CANgO  BANK. 

This  bank  lies  to  the  south  and  east  of  Cape  Oanso,  from  which  it  de- 
rives its  uatne;  it  is  unimportant  as  a  vessel  fishiug-g^ronnd,  and  is  too 
distant  from  the  land  to  be  much  resorted  to  by  small  boats.  It  lies  be- 
tween 450  00^  and  45°  16'  K  latitude  and  59©  58'  to  60°  42'  W.  longi- 
tude;  the  greatest  length,  in  an  east  and  west  direction,  being  30  miles, 
and  the  width  16  miles.  There  is  a  depth  of  from  30  to  56  fathoms,  and 
the  general  character  of  the  bottom  is  <sandy,  with  spots  of  gravel  or 
I)ebbles. 

MISAINE  BANK. 

Although  Misaine  Bank  is  quite  large,  it  is  but  little  resorted  to  by 
fishermen,  and  therefore  it  may  be  said  that  as  a  fishing-ground  it  is 
unimportant.  This  fact  seems  quite  remarkable,  since  it  is  not  more 
than  30  miles  distant  in  a  northerly  direction  from  Bankquereau,  which 
is  a  good  ground  for  cod  and  halibut.  The  extreme  length  is  61  miles, 
in  an  easterly  and  westerly  direction,  the  limit  being  58^  08'  and  59^28' 
W.  longitude.  The  width  is  41  miles,  from  44o  59'  to  45°  40'  N.  latitude. 
The  depth  of  water  varies  from  40  to  60  fathoms,  and  the  bottom  is  gen- 
erally broken  and  rocky.  But  little  can  be  said  concerning  the  abun- 
dance of  fish  on  this  bank,  since  it  is  so  rarely  visited  by  fishing  vessels 
that  no  reliable  information  can  be  obtained  concerning  this  matter. 
The  natural  inference  is,  however,  that  the  bank  has  been  fished  on  more 
or  lesSy-and  though  cod  and  other  bottom  fish  are  found  they  are  not  so 
plentiful  as  on  other  banks. 

ARTIMON  BANK. 

Artimou  Bank  lies  north  from  the  eastern  part  of  Bankquereau,  being 
separated  from  it  by  a  narrow  gully.  It  is  of  such  limited  extent  that 
compared  with  the  latter,  it  is  of  but  little  importance  as  a  fishing- 
ground.  The  fishermen  generally  prefer  to  try  on  the  larger  bank,  and 
therefore  but  comparatively  little  is  known  about  the  abundance  of 
fish  on  Artimon  Bank,  although  it  is  known  that  the  same  kinds  may 
be  taken  on  one  as  on  the  other.  It  is  17  miles  long  and  10  miles  wide, 
with  a  depth  of  37  to  50  fathoms,  and  bottom  of  coarse  gravel  and  rocks. 

SAINT  PIERRE    BANK. 

Until  quite  recently  the  bank  of  Saint  Pierre  was  considered  a  very 
important  fishing-ground  for  both  cod  and  halibut,  and  was  much  re- 
sorted to  by  American  as  well  as  French  and  British  provincial  fishermen. 
At  present,  however,  fish  are  much  less  abundant  than  formerly,  and  it 
can  scarcely  be  placed  in  the  front  rank  of  fishing  banks.  It  is  situ- 
ated to  the  northwest  of  Grand  Bank  and  Green  Bank,  and  off  the 
south  coast  of  Newfoundland,  the  northern  part  being  only  11  to  15 
miles  distant  from  the  French  islands  of  Miquelon  and  Saint  Pierre.    It 
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is  oblong  in  form,  and  extends  in  a  northwest  and  southeast  direction. 
The  length  is  110  miles,  and  width  60  miles,  and  it  lies  between  the  par- 
allels of  450  15'  and  46o  45'  K.  latitude,  and  the  meridians  of  55©  21'  and 
560  21'  W.  longitude.    There  is  from  22  to  50  fathoms  of  water.    The 
bottom  is  generally  rocks  and  pebbles,  covered  with  a  growth  of  reddish- 
colored  bryozoans,  but  on  some  parts  there  are  places  of  considerable 
extent  where  it  is  composed  of  sand  or  gravel.    Ordinarily  there  is 
not  much  current  on  this  bank,  although  sometimes,  when  driven  by 
strong  winds,  the  polar  current,  which  sweeps  around  the  south  coast 
of  Newfoundland,  is  quite  strong.    God  and  halibut  are  the  only  food- 
fish  that  are  found  in  any  numbers,  although  a  few  cusk  and  haddock 
are  sometimes  taken.    The  season  for  both  cod  and  halibut  is  from  the 
1st  of  April  to  November.    The  best  season  for  cod  is  from  the  Ist 
of  June  to  October,  when  they  come  here  in  pursuit  of  capelin  and 
squid.    Halibut  were  formerly  taken  on  the  shoal  parts  of  this  groand 
during  the  spring  and  summer,  but  at  present  are  rarely  found  in 
any  abundance  except  in  the  deep  water  along  the  edge,  or  on  rocky 
spots,  a  distance  of  15  to  20  miles  from  the  bank,  where  there  are  no 
soundings  laid  down  on  the  charts.    Some  of  the  schools  of  halibut  find 
their  breeding  grounds  on  these  rocky  patches,  but  the  greater  part  pass 
along  the  edge  in  the  spring  on  their  way  to  the  north.    With  the  ex- 
ception of  the  fresh  halibut  catchers,  few  fishermen  besides  the  French 
make  an  attempt  to  fish  on  Saint  Pierre,  as  the  other  banks  offer  much 
greater  inducement. 

GREEN  BANK. 

Green  Bank  is  one  of  the  least  important  of  its  size  in  the  Western 
Atlantic,  if  only  that  part  laid  down  on  the  charts  as  such  is  considered. 
But  it  may  be  said,  however,  that  one  of  the  best  halibut  grounds  is  in 
the  deep  waters  near  its  southern  part,  and  as  this  is  also  called  Green 
Bank  by  the  fishermen,  it  may  not  be  out  of  place  to  consider  it  in  this 
connection.  This  bank  is  situated  between  Grand  and  Saint  Pierre 
Banks,'  being  7  miles  distant  from  the  former  and  13  miles  from  the  lat- 
ter. The  extreme  length  is  54  miles  north  and  south,  between  45^  15^ 
and  46^  09^  N.  latitude,  and  it  is  33  miles  wide,  the  meridians  of  54^  17' 
and  550  03'  W.  longitude  bounding  it  on  the  east  and  west. 

The  depth  varies  from  40  to  60  fathoms,  and  the  bottom  is  composeii 
of  sand,  shells,  pebbles,  rocks,  and  corals.  The  general  direction  of  the 
polar  current,  which  sets  over  this  bank,  is  usually  from  northwest  to 
southwest,  its  course,  as  well  as  force,  being  more  or  less  influenced  by 
the  wind.  But  little  is  known  of  the  abundance  of  the  cod  here,  as  the 
fishermen  prefer  to  go  to  grounds  that  are  better  understood  than  to 
stop  on  this. 

Since  1875  halibut  have  generally  been  found  very  abundant  in  the 
winter  and  spring  and  sometimes,  even  during  the  summer,  in  froip 
75  to  300  fathoms,  along  the  edge  of  the  groun4  l^^ween  th^  Qrand  aii4 
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Saiut  Pierre  Baukij,  which  is  near  the  soathern  part  of  Green  Bank. 
This  locality  appears  to  be  a  feeding-ground  in  winter,  and  daring  the 
spring  is  in  the  direct  line  of  the  route  followed  by  the  halibut  that  are 
migrating  from  the  Grand  Bank  to  other  places  farther  north,  and  at 
this  season  it  is  not  uncommon  for  immense  schools  to  make  their  ap- 
pearance, moving  leisurely  along  the  edge,  perhaps  in  some  cases  only 
a  very  little  for  several  days  at  a  time,  and  again  more  rapidly.  The 
only  vessels  fishing  for  halibut  at  this  place  are  from  Gloucester,  Mass. 

GRAND  BANK. 

Considered  either  as  to  area  or  with  regard  to  the  extent  of  its  fish 
eries,  the  Grand  Bank  is  by  far  the  most  important  fishing-ground  iu 
the  Western  Atlantic,  if  not  in  the  world.  It  lies  south  and  east  from 
Newfoundland,  is  triangular  in  form,  with  sides  nearly  equal,  one  of 
them  facing  the  east,  one  the  south  and  west,  and  the  other  to  the  north 
and  west  The  north  and  east  sides  are  ^ach  about  264  miles  in  length, 
and  the  other  is  225  miles  from  the  southern  to  the  northwestern  limit. 
It  extends  over  more  than  four  degrees  of  latitude,  from  42^  57'  to  47^ 
02^  N.,  and  nearly  six  degrees  of  longitude,  from  48o  22'  to  54°  W  W. 

The  most  remarkable  shoals  are  the  Virgin  Bocks  and  the  £astcru 
Shoal  Water.  The  former  are  a  number  of  rocky  hummocks,  severally 
known  as  the  Main  Shoal,  Portuguese  Shoal,  the  Haycocks,  and  the 
Eastern  Shoals.  On  these  the  depth  is  from  4  to  25  fathoms,  while 
between  them  it  is  from  40  to  50  fathoms.  One  or  two  of  them  break 
in  rough  weather,  and  though  not  very  large,  are  at  such  times  dan- 
gerous to  passing  vessels.  They  lie  between  46°  35'  and  46^  30'  N. 
latitude  and  50^  31'  to  50^  58'  W.  longitude.  The  Eastern  Shoal 
Water  extends  from  about  the  fiftieth  meridian  nearly  to  the  eastern 
edge  of  the  bank  and  from  43o  50'  to  44o  50'  N.  latitude.  The  depth  ^ 
of  water  is  from  22  to  30  fathoms  and  the  bottom  is  chiefiy  sand,  but 
with  some  patches  of  rocks  or  gravel.  With  the  exception  of  the  shoals 
already  mentioned,  the  bottom  is  generally  level,  the  depth  being  from 
30  to  50  fathoms,  excepting  in  the  whales  deep,  near  the  western  part 
of  the  bank,  where  there  is  from  52  to  67  fathoms  on  a  muddy  bottom. 
The  Grand  Bank  may  be  considered  as  a  vast  sandy  plain  in  mid-ocean, 
but  notwithstanding  this  is  the  general  character  of  the  bottom,  there 
are  extensive  tracts  where  it  is  either  composed  chiefiy  of  rocks  and 
gravel  or  where  these  occur  in  patches  of  more  or  less  extent. 

There  is  perhaps  less  current  here  than  on  any  other  of  the  banks,  and 
oftentimes  for  days  and  weeks  together  it  may  be  scarcely  perceptible. 
This  is  generally  the  case  during  moderate  weather,  but  a  continuance 
of  strong  winds  usually  makes  some  tid  e. 

The  principal  food-fish  taken  here  are  the  cod  and  halibut.     Haddock, 

cusk,  and  hake  are  rare.    There  are  afew  cod  (*' ground  keepers'')  iu 

winter,  but  the  best  season  is  between  the  first  of  April  and  the  first  of 

November.    The  Grand  Bank  is  essentially  a  feeding-ground  for  the 
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cod,  which  fiud  there  uot  ouly  an  abundance  of  shell-fish  and  Crustacea  uf 
various  kinds,  but  moUusks  and  several  varieties  of  small  fish  that  tbey 
are  especiallgr  fond  of.    The  appearance  of  large  schools  of  cod  at  the 
same  time  with  certain  kinds  of  bait,  for  instance  the  capelin  and  sqaid, 
has  caused  these  to  be  known  to  the  fishermen  as  the  ^^  capelin  schooP 
and  the  '^  squid  school.^'    The  spring  fish,  which  feed  largely  on  the 
bottom,  and  to  some  extent  on  lant,  are  at  first  found  the  most  abun- 
dant on  the  southern  part  of  the  bank,  but  later  spread  over  a  large 
area.    The  capelin  school  comes  in  May  and  June,  and  at  that  timefish 
are  found  more  or  less  plentiful  all  over  the  bank,  although  the  locality 
between  the  latitudes  of  ^^  00'  and  45°  15'  and  that  east  of  the  Virgin 
Bocks  north  of  the  forty -sixth  parallel  are  the  most  generally  resorted 
to  by  trawl  fishermen,  while  the  dory  hand-liners  gather  about  the  Vir- 
gin Bocks,  which  is  a  favorite  place  for  them  at  that  season.    The  squid 
school  appears  in  July  and  is  found  on  the  same  grounds  as  the  capelin 
school.    Indeed,  it  is  quite  probable  that  it  is  made  up  chiefly  of  the  same 
fish,  their  numbers  increased,  perhaps,  by  some  new  accessions.    For 
several  years  but  comparatively  few  cod  have  been  taken  after  Septem- 
ber.   Cod-fishing  on  the  Grand  Bank  dates  from  the  earliest  settlement 
of  America.    The  halibut  fishery,  however,  is  of  comparatively  recent 
date.    This  was  begun  in  1865,  at  which  time,  and  for  several  subse- 
quent years,  halibut  were  found  very  numerous  on  the  bank.    At  first 
they  were  taken  almost  wholly  on  the  Eastern  Shoal  Water,  later  on 
other  parts  of  the  bank,  and  since  1875  principally  in  the  deep  water 
along  the  western  edge,  where  immense  schools  have  been  found  in 
the  winter  and  spring,  and,  though  less  frequently,  sometimes  in  sum- 
mer.   During  the  early  part  of  the  year  the  halibut  usually  do  not  re- 
main long  in  one  place,  as  many  of  the  schools  perform  their  migrations 
at  that  season.    The  summer  schools,  however,  are  generally  spawn  fish 
^  and  move  but  little. 

A  large  fleet  of  French  vessels  of  various  rigs,  but  mostly  brigs  and 
barks,  resort  to  this  bank  to  engage  in  the  cod  fishery.  Besides  these 
there  is  a  fleet  from  the  British  provinces  and  another  from  the  United 
States,  the  whole  aggregating  several  hundred  sail,  with  crews  number- 
ing many  thousands  of  men. 

FLEMISH  CAP. 

Although  the  Flemish  Cai)  is  quite  large,  but  comparatively  little  is 
known  of  it,  and  its  boundaries  are  not  fully  defined  on  any  of  the  charts. 
It  is  the  most  northern  of  the  large  fishing  banks  in  the  Western  At- 
lantic, being  located  between  46o36'and  47^ 59' K  latitude  and  the  merid- 
ians of  440  OC  and  45^  25'  W.  longitude.  The  extreme  length  is  therefore 
83  miles  and  width  53  miles.  The  bottom  is  broken  into  patches  of 
more  or  less  extent  of  mud,  rocks,  pebbles,  gravel,  and  sand.  A  slaty 
rock  is  the  most  common  on  thai  i)art  of  the  bank  resorted  to  by  fishing 
vessels.    The  depth  varies  from  73  to  155  fathoms. 
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Cod  and  halibut  are  the  only  fish  taken  as  an  object  of  parsoit.  Owing 
to  the  bank  being  situated  so  far  to  the  north  and  east  nothing  is  known 
about  the  abundance  of  fish  in  the  winter  season.  Indeed,  all  that  is 
known  of  them  is  in  the  period  between  the  last  of  April  and  the  first 
of  August.  In  the  spring  and  early  summer  cod  and  halibut  have  been 
found  in  great  abundance.  During  the  spring,  however,  the  weather  is 
often  so  rough  that  fishing  can  be  carried  on  but  a  small  part  of  the 
time,  and  after  June  the  ground  is  so  much  infested  with  ground-sharks 
that  the  trawls  are  soon  destroyed.  Besides  this  there  is  more  or  less 
danger  from  drifting  icebergs,  which,  are  often  seen  in  great  numbers. 
All  these  causes  combined  have  hindered  i]post  of  the  fishermen  from 
making  any  attempt  to  fish  there.  The  only  vessels  known  to  have 
visited  this  bank  for  cod  and  halibut  are  a  few  from  Gloucester,  Mass., 
and  this  has  never  been  done  until  wjthin  a  few  years. 

COD  FISHINa-GROUNDS  IN  THE  BAY  SAINT  LAV^TRENCE. 

The  cod  fishing-grounds  in  the  Bay  Saint  Lawrence  are  comparatively 
of  little  importance  except  to  the  fishermen  of  the  British  Provinces. 
But  few  American  fishermen  go  there,  as  the  ocean  banks  are  generally 
preferred  by  them.  There  is  little  difference  between  the  depth  of  water 
and  character  of  the  bottom  of  the  banks  and  elsewhere,  and  therefore 
the  whole  bay  may  be  considered  as  a  cod  fishing- ground,  with  from  10 
to  60  fathoms  of  water,  and  bottom  generally  rocky  but  somewhat  di- 
versified with  areas  of  greater  or  less  extent  of  sand,  gravel,  or  mud. 
The  only  places  of  which  special  mention  need  be  made  are  Bradelle 
Bank,  Orphan  Bank,  "  Pigeon  Hill  Ground,"  and  "  Miscou  Flat." 

Bradelle  Bank  is  in  a  northeasterly  direction  from  the  North  Cape  of 
Prince  Edward  Island,  and  in  a  direct  line  between  that  and  the  north- 
em  Magdalen  Islands,  the  SW.  edge  being  22  miles  from  the  former 
headland.    It  is  36  miles  long  and  24  miles  wide. 

Orphan  Bank  is  north  of  Bradelle.  The  center  bears  E8E,  froih 
Point  Miscou,  from  which  it  is  47  miles  distant.  It  is  36  miles  long 
KE.  and  SW.,  and  15  miles  wide,  with  a  depth  of  from  10  to  30  fathoms, 
and  bottom  of  rocks,  coral,  and  sand. 

Pigeon  Hill  Ground  is  the  shore  soundings  that  lie  southeasterly  from 
Shippegan  Island  at  a  distance  of  10  to  20  miles,  and  extends  in  the  di- 
rection of  the  coast  about  18  to  20  miles. 

Miscou  Flat  is  a  stretch  of  rocky  shoal  ground  that  makes  out  from 
Point  Miscou  about  E8E.  nearly  twenty  miles.  There  is  from  10  to  22 
£athoms  of  water,  the  ground  gradually  sloping  toward  the  outer  part. 

On  all  these  grounds  cod-fishing  is  pursued  only  during  the  warmer 
season,  from  May  to  October.  The  abundance  of  cod,  especially  of  the 
large  fish,  varies  somewhat  with  different  seasons,  their  presence  in 
greater  or  less  numbers  being  governed  to  a  great  extent  by  the  amount 
of  bait-herring,  mackerel,  &c.,  on  the  ground.    The  fishing  is  largely  car- 
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lied  oil  by  the  local  rc^ideuts  iu  small  boats,  although  some  Nova  Scotia 
vessels,  aud  a  limited  number  from  the  United  States,  sometimes  engage 
in  it. 

FISHING-GROUNDS  NEAR  THE  MAGDALEN  ISLANDS. 

The  cod  and  halibut  grounds  about  the  Magdalen  Islands  are  at 
present  of  little  importance  to  American  fishermen.  Since  the  intro- 
duction of  trawl-fishing  it  has  usually  been  found  that  better  results 
could  be  obtained  elsewhere.  These  grounds  are  rocky  patches,  and 
generally  of  limited  extent,  with  comparatively  shoal  water  and  sharp 
bottom.  They  occur  all  around  the  islands,  but  are  not  of  sufficient  im- 
portance t^  make  a  special  description  necessary.  A  few  trips  of  hali- 
but have  been  taken  on  the  shoal  about  Byron  Island,  but  the  appear- 
ance of  these  fish  is  so  uncertain  in  that  locality  that  th«  halibut  catchers 
rarely  go  there.  The  fishing  is  done  almost  wholly  in  the  small  boats 
of  the  resident  fishermen,  and  by  the  small  vessels  belonging  to  the 
British  possessions  and  at  the  French  islands  of  Saint  Pierre  and  Mi- 
quelou. 

CAPE  NORTH  FISHING-GROUND. 

» 

Around  the  northern  part  of  Cape  Breton  Island,  at  a  distance  vary- 
ing from  4  to  15  mTles  from  the  land,  is  a  fishing-ground  that  is  of  con- 
siderable importance  for  a  few  weeks  in  the  spring  and  early  summer. 
This  lies  between  Cape  North  and  Saint  Paul  Island,  and  extends 
westerly  about  15  miles,  and  southwesterly  along  the  coast  as  far  as 
Limbo  Cove.  The  land  is  bold  and  high,  with  steep  shores,  so  that 
notwithstanding  the  close  proximity  of  the  fishing-ground  the  depth* 
of  water  on  it  is  from  65  to  100  fathoms.  The  bottom  is  mostly  tough 
clay,  but  10  or  15  miles  from  the  land  there  are  some  rocky  ridges.  The 
current  sets  out  of  the  Gulf  of  Saint  Lawrence  toward  the  southeast, 
although  the  direction  in  which  it  runs  in  the  vicinity  of  Cape  North 
changes  more  or  less  in  conformity  with  the  land.  The  strength  is 
increased  by  strong  westerly  winds,  aud  after  a  long  continuance  of 
these,  the  current  sometimes  runs  3  or  4  miles  an  hour.  As  a  general 
thing,  however,  the  tides  run  slowly  About  1860  and  1861  cod  and 
halibut  were  found  in  abundance,  but  later  the  halibut  seemed  to  dis- 
appear, and  for  several  years  have  been  taken  only  occasionally.  The 
i  cod  are  still  found  quite  plenty  in  May  and  June,  at  which  time  they 
are  moving  slowly  in  by  the  headland  on  their  way  to  the  shoaler 
grounds  in  the  bay  of  Saint  Lawrence.  The  fishing  is  often  obstructed 
by  floating  field-ice,  which  sometimes  prevents  the  vessels  from  reach- 
ing the  ground  until  late  in  the  season.  This  place  is  resorted  to  by 
provincial  and  American  vessels,  but  owing  to  the  difficulties  that 
have  been  alluded  to,  the  fleet  is  usually  small. 
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THE   GREENLAND    HAllBUT  BANKS. 

Mr.  N.  P.  Scudder  makes  the  following  statement  about  the  grounds 
in  Davis  Strait  which  are  resorted  to  by  the  halibut  fishermen  of 
Gloucester : 

^*The  fishing  banks  are  15  to  40  miles  from  the  coast,  and,  if  we  can  rely 
upon  the  Danish  charts,  extend  from  Disko  Bay  to  within  3^  of  Cape  Fare- 
well ;  for  these  charts  give  soundings  all  along  the  coast  between  these 
two  points.  *  Extensive  as  the  banks  may  be,  only  a  small  part  of  them, 
the  part  about  Holsteinborg  and  Cape  Amalia  has  been  tried  by  Amer- 
icau  fishermen.  That  the  fish  are  to  be  found  throughout  the  whole  ex- 
tent is  more  than  probable;  for  the  species  is  identical  with  that  taken 
on  the  Grand  Banks,  and  we  would  naturally  infer  it  would  be  found 
in  all  favorable  situations  within  the  limits  of  its  distribution.  It  is 
also  reported  that  Capt.  Basmus  Madson,  commonly  known  as  'Cap- 
tain Hamilton,'  who  has  been  to  Greenland  several  times,  set  his 
trawls  for  these  fish  farther  to  the  south  (probably  off  of  Godthaab)  and 
found  them  very  abundant,  but  was  unable  to  secure  many  on  account 
of  the  numerous  ground-sharks  playing  the  mischief  with  his  trawls. 

"The  depth  of  water  on  the  banks  is  from  15  to  90  fathoms. 
•  •  •  At  the  inner  edge  the  banks  have  a  sudden  slope,  leaving 
a  long  submarine  valley,  the  depth  of  which  I  did  not  ascertain,  between 
them  and  the  mainland.  The  surface  of  the  banks  is  varied,  though 
generally  rocky,  with  here  and  there  sandy  and  clayey  spots.  The 
character  of  the  fauna  varies  considerably  and  often  abruptly  in  places 
a  little  distance  apart.  •  •  •  The  halibut  were  also  more  plen- 
tiful npon  the  edge  than  any  other  part  of  the  bank.  •  •  •  It 
^li  readily  bo  seen  from  the  'preceding  remarks  that  a  careful  survey 
of  the  banks,  with  the  view  of  determining  their  limits,  character,  and 
fauna,  could  not  fail  of  being  of  great  use  to  the  fishing  interest,  to  say 
nothing  of  its  immense  importance  from  a  natural  history  and  geolog- 
ical point  of  view.''    (Eeport  U.  S.  F.  C,  1880,  pages  193-4.) 

Besides  the  banks  that  have  been  described  there  are  many  small 
patches,  generally  some  part  of  the  shore  soundings,  along  the  coast  from 
Florida  to  Maine  which  are  resorted  to  by  small  boats  and  also  by  larger 
craft  Although  these  fishing-grounds  are  important  in  the  aggregate 
there  are  none  of  them  sufficiently  large  to  require  a  special  description 
in  this  place. 

Mention  should  also  be  made  of  some  of  the  more  noted  inshore 
fishing-grounds  of  the  north.  Among  these,  perhaps  the  most  impor- 
tant is  the  Stmit  of  Belle  Isle,  though  at  present  this  locality  is  rarely 
visited  by  fishing  vessels  of  the  United  States.  The  inshore  halibut 
grounds,  along  the  shores  of  Anticosti  Island  and  the  coast  of  Lower 
Labrador,  were  important  for  a  few  years,  1870  to  1874,  but  have  seldom 
been  visited  since  1875,  the  few  trips  that  have  been  made  to  those  lo- 
calities since  that  period  being  usually  unremnnerative.    Other  inshore 
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localities,  which  are  no  longer  good  grounds  for  halibat,  might  be  men- 
tioned, bat  it  may  suffice  to  say  that  at  present  the  only  place  where 
halibut  are  found  abundant  near  the  shore  is  on  the  west  coast  of  New- 
foundland. 

THE  MACKEREL  FISHING-GROUNDS. 

,The  principal  fishing-grounds  for  mackerel  (/Scowfcer  scombrus)  are 
along  the  coast  of  the  United  States  north  of  Gape  HatteraS  and  in  the 
Bay  and  Gulf  of  Saint  Lawrence.  The  ordinary  range  of  the  mackerel 
on  the  American  coast  is  between  the  parallels  of  35^  and  520N.  latitude. 
Instances  have  been  recorded  of  their  appearance  north  and  south  of 
these  limits,  but  all  the  evidence  goes  to  show  that  their  presence  in 
those  waters  is  exceptional.  The  extent  of  the  fishing-grounds  on  which 
mackerel  are  commonly  caught  is  considerably  less  than  that  first  men- 
tioned, since  they  are  rarely  taken  south  of  the  thirty-seventh  or  north 
of  the  fiftieth  parallel  of  north  latitude,  and  the  best  obtainable  evidence 
shows  that  the  average  southern  limit  of  the  first  catches  in  the  spring 
is  about  3SO  00'  N.  latitude.* 

The  most  northern  localities  where  mackerel  have  been  found  abun- 
dant by  fishermen  who  were  seeking  them  (this  is  by  no  means  a  com- 
mon occurrence)  are  the  Seven  Islands,  50^  05',  and  Mingan  Islands, 
50^  14'  N.  latitude,  both  of  these  groups  of  islands  being  situated  near 
the  coast  of  Lower  Labrador. 

Mackerel  appear  on  the  coast  of  the  United  States  early  in  April- 
very  rarely  in  March — and  until  the  middle  or  last  of  May  the  fishing- 
ground  for  them  is  along  the  coastfromoff  the  capes  of  the  Delaware  to 
the  South  Shoal  of  Kantucket,  advancing  northwardly  with  the  season 
and  at  varying  distances,  say  from  3  to  60  miles,  from  the  land.  From 
June  to  September  the  best  grounds  for  these  fish  are  off  the  coast  of 
Maiiie.  Sometimes  they  are  caught  in  the  bays,  some  distance  inside 
of  the  outer  islands,  but  more  generally  from  5  to  70  miles  offshore. 
Large  schools  of  mackerel  frequently  appear  on  George's  Bank  in  the 
summer,  and  it  is  not  .uncommon  for  that  to  be  one  of  the  favorite 
grounds  for  these  fish  during  a  large  part  of  the  season.  When  the  au- 
tumn migration  of  the  mackerel  takes  place,  which  is  generally  in  Octo- 
ber, and  continues  sometimes  through  November,  they  begin  to  move 
southward;  the  fishing-grounds,  of  course,  change  (the  vessels  follow* 

*  Tlie  journal  of  scliooner  Alice,  of  Swanks  Island,  Maine,  records  the  fact  that  the 
first  mackerel  in  1879  were  caught  in  37°  50'  N.  latitude  and  74°  03'  W.  longitude. 
The  first  catcli  of  the  Alice  in  1378  was  in  38o  38'  N.  latitude. 

The  journal  of  schooner  Augusta  £.  Herrick,  of  Swan's  Island,  records  first  mack- 
erel taken  in  1879  in  37°  57'  N.  latitude  and  74°  22'  W.  longitude. 

First  mockerel  taken  by  schooner  John  S.  McQuin,  of  Gloucester,  in  1879,  in  37^  42* 
N.  and  74°  13'  W. 

First  fish  by  Charles  Haskell,  1879,  in  38°  08'  N.,  73°  57'  \V. 

First  fish  by  schooner  Albert  H.  Harding,  1879,  in  38°  08'  N.,  74°  W  W. 

First  fish  caught  by  schooner  John  Somes,  in  1833,  was  in  33°  21'  N*.  and  74°  12'  W. 
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log  the  schools)  from  the  coast  of  Maine  to  Massachusetts  Bay  and  the 
waters  off  CapeCod.  The}^  have  never  been  followed  far  south  of  Cape 
Cod  when  leaving  the  coast,  the  inclemency  of  the  weather  at  that  sea- 
son generally  preventing  such  an  undertaking.  It  should,  however,  be 
said  that  mackerel  have  been  found  for  the  past  few  years  quite  abun- 
dant and  of  large  size  during  the  entire  summer  season  and  quite  late  in 
the  fall,  in  the  Ticinity  of  Block  Island. 

We  will  now  consider  the  more  eastern  or  northern  resorts  of  the 
mackerel.  Toward  the  latter  part  of  May,  about  the  time  when  the 
southern  wing  of  the  great  army  of  mackerel  is  approaching  the  waters 
of  Cape  Cod,  another  body,  which  may  be  called  the  northern  wing, 
and  which  would  appear  to  be  distinct  from  the  other,  sweeps  in  past 
the  island  of  Cape  Breton  and  enters  the  Bay  of  Saint  Lawrence.  The 
mackerel  make  their  appearance  in  those  waters  late  in  May  or  early 
in  June.  These  are,  however,  apparently  but  the  vanguard  of  the 
schools  of  fish  that  follow,  and  which  are  undoubtedly  part  of  the 
same  body  of  fish  that  first  makes  its  appejirance  on  the  coast  of  the 
Middle  States.  During  the  month  of  June  large  quantities  of  mackerel 
are  moving  along  the  coast  of  Nova  Scotia  and  passing  through  the 
Gut  of  Canso  into  the  Bay  of  Saint  Lawrence.  Many  fish  are  caught 
in  nets,  seines,  and  pounds  while  these  migrations  are  taking  place,  and 
also  during  the  fall  when  the  mackerel  are  returning  over  the  same 
track  on  their  way  south,  and  therefore  the  coast  of  Nova  Scotia  for  a 
brief  season  in  the  early  summer  and  late  autumn  may  be  considered  a 
fishing-ground  for  mackerel,  although  the  fishery  on  that  coast  is  carried 
on  exclusively  by  residents  of  the  Province.  Of  the  Bay  of  Saint  Law- 
rence it  is  only  necessary  to  say  that  from  early  in  June  to  October, 
seldom  later,  this  is  a  well-known  habitat  of  the  mackerel,  though  since 
the  universal  adoption  of  the  purse-seine  by  the  mackerel  catchers 
much  better  fares  have  been  obtained  on  the  coast  of  the  United  States, 
and  as  a  rule  trips  to  the  bay  have  resulted  in  loss.  This  is  partly  due 
to  the  mackerel  being  less  abundant  and  of  a  poorer  quality  than  for- 
merly, but  in  a  greater  degree  to  the  diflSculties  of  seining  on  grounds 
where  the  water  is  generally  shoal  and  the  bottom  foul.  In  conclusion, 
mention  should  be  made  of  the  fishing-ground  off  the  east  side  of  Cape 
Breton  Island,  in  the  vicinity  of  Sidney,  where  mackerel  have  occasion- 
ally been  found  abundant ;  Sable  Island,  where  they  were  found  quite 
numerous  and  of  large  size  for  one  or  two  seasons,  about  1853  and  1854; 
and  the  west  coast  of  Newfoundland,  where  they  have  been  known  to 
occur  at  irregular  intervals  and  where  at  least  one  trip  has  been  ob- 
tained by  an  American  schooner. 

B. — The  fishery  marine. 

Imi>ortant  changes  have  been  made  in  the  models  of  fishing  vessels 
during  the  last  half  century,  and  in  the  appliance  of  labor-saving  ap- 
paratus to  their  rig  and  fittings.    Although  these  improvements  have 
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contributed  much  to  the  comfort  and  safety  of  the  fishermen  as  well  dn 
to  the  success  of  the  fisheries,  it  will,  perhaps,  suffice  for  the  present 
purpose  to  allude  very  briefly  to  the  vessels  of  former  days,  some  of 
which  may  yet  be  occasionally  seen,  particularly  in  the  shore  fleet  of 
Eastern  Maine. 

The  "bankers"  of  the  last  century  and  the  beginning  of  this  were 
narrow,  straight-sided,  square-sterned  schooners,  with  high  quarter- 
decks, and  very  bluff*— nearly  square — bows.  They  were  short- masted, 
consequently  having  but  a  small  spread  of  canvas,  and  were  extremely 
slow  sailers.  These  vessels  were  usually  from  40  to  75  tons,  carpenters^ 
measurement.  The  Chebacco  boats,  or  '^  ram's-head  boats,"  as  they  were 
sometimes  called,  which  at  that  time  were  employed  in  the  shore  fish- 
eries, were  of  small  size,  10  to  20  tons,  and  were  getierall}^  sharp  aft,  with 
two  masts  and  no  bowsprit.  Next  came  the  pinkie  and  the  square-stern 
schooner  with  low  quarter.*  About  1845  the  "half  sharp"  schooner 
made  its  appearance,  and  from  this  date  rapid  changes  were  made,  and 
a  few  years  later,  about  1850,  the  "sharp-shooter"  (as  the  clipper 
schooner  was  at  first  called)  was  introduced. 

The  fishing  vessel  of  the  present  time  is  the  embodiment  of  the  com- 
bined and  intelligent  efforts  of  fishermen  and  builders  through  a  long 
period  of  years,  and  as  a  result  we  now  have  the  schooner-rigged  clipper, 
with  broad  beam,  a  large  spread  of  canvas,  and  possessing  excellent 
sailing  and  sea-going  qualities.  Although  there  is  a  general  resem- 
blance to  each  other  among  the  vessels  composing  the  fishing  fleet,  cer- 
tain changes  in  the  rig  and  slight  differences  in  the  model  are  sometimes 
rendered  necessary  for  their  better  adaptation  to  certain  branches  of  the 
fisheries.  Nearly  all  of  the  larger  class  of  vessels  are,  however,  con- 
structed on  a  model  which  is  well  adapted  for  any  fishery,  and  it  is  only 
the  so-called  market  boats,  which  are  usually  of  smaller  size,  and  a  very 
few  vessels  built  for  the  mackerel  fishery  alone  that  differ  from  the  rest; 
these  are  usually  very  sharp,  and  sometimes  not  so  deep  as  the  others, 
largedeckroom  and  swift  sailing  being  the  qualities  most  desired.  There 
are,  however,  considerable  differences  in  the  rig.  These  are  rendered 
necessary  by  the  changes  in  the  seasons,  it  being  evident  that  In  some 
branches  of  the  fishery  where  speed  is  a  special  object  a  larger  number 
of  sails  can  be  carried  in  the  summer,  when  light  winds  are  prevalent, 
than  during  the  winter  months,  when  heavy  gales  are  frequent.  The  win- 
ter rig  of  the  vessels  employed  in  the  George's  cod-fishery  is  the  light- 
est of  any.  To  fit  them  for  a  winter  trip  the  maintopmast  is  sent  down, 
and  they  then  carry  but  three  sails,  namely,  mainsail,  foresail,  and  jib. 
In  the  spring,  when  there  is  no  longer  a  probability  of  meeting  heavy 
gales,  the  topmast  is  replaced,  and  they  then  carry  a  staysail,  and  some 
have  also  a  gaff'-topsail. 

*  Although  sloop-rigged  vessels  have  been  and  are  still  employed  in  the  fisheries, 
these  form  but  a  comparatively  small  part  of  the  fishing  fi^et,  the  schooner  rig  having 
always  been  a  favorite  one  with  our  fishermen. 
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The  summer  rig  of  the  Oeorgesmen,  that  has  just  been  described,  is 
he  same  as  the  winter  rig  of  the  vessels  that  are  employed  in  other 
^ranches  of  the  fisheries ;  for  instance,  the  bank  halibut  fisher}^,  the 
addock  fishery,  and  the  shore  cod  fishery.  In  summer  nearly  all  of 
he  bankers  and  mackerel  catchers  have  flying-jibs.  Many  of  the  latter 
lass  of  vessels,  and  also  a  few  of  the  halibut  catchers,  have  aforetop- 
nast,  and  carry,  in  addition  to  the  sails  that  have  already  been  men- 
ioned,  a  fore  gaff- topsail  and  balloon-jib.  A  vessel  rigged  in  this  manner 
las  eight  sails,  and  resembles  a  yacht  in  appearance ;  a  schooner  of  75 
ons  will  spread  nearly  1,300  yards  of  canvas.  The  necessity  of  mak- 
dg.  rapid  passages  to  and  from  the  fishing-grounds,  and  moving  swiftly 
rem  place  to  place  in  pursuit  of  fish,  renders  it  necessary  to  have  a 
urge  amount  of  canvas  to  improve  the  prevailing  light  winds  of  sum- 
ler. 

The  size  of  the  vessels  engaged  in  the  fisheries  varies  from  5  to  193 
ons,  although  there  are  but  few  that  are  more  than  110  tons.  The  fleet 
ngaged  in  shore  fisheries  is  composed  of  vessels  of  the  smallest  class, 
rem  5  to  50  tons,  the  average  being  about  20  tons.  A  portion  of  these, 
lore  particularly  on  the  east  coast  of  Maine,  are  old- fashioned  vessels — 

few  of  them  are  pinkies — and  are  not  employed  except  during  the 
eason  when  fine  weather  may  be  expected.  The  greater  part  of  the 
[lore  fleet,  however,  are  the  best  class  of  small-sized  vessels,  and  many 
r  them  are  employed  in  fishing  at  all  seasons.  Many  of  these  pursue 
le  cod  and  haddock  fisheries  in  winter.  In  summer  the  small  vessels 
igage  in  many  kinds  of  fishing,  changing  fronqi  one  to  another,  and  fol- 
wing  whatever  promises  the  best  results  at  the  time. 
The  winter  haddock  catchers  are  usually  all  first-class  vessels  varying 

size  from  25  to  80  tons,  averaging  about  50  tons.  Many  of  these  ves- 
Is  are  among  the  finest  in  the  fleet,  and  the  majority  of  the  larger  ones 
e  generally  employed  in  the  mackerel  fishery  in  summer.  While  the 
laller  haddock  schooners  do  not  go  farther  than  30  or  40  miles  from 
e  land,  and  usually  a  much  shorter  distance,  the  larger  ones  make 
[ps  to  George's  and  Brown's  Banks,  and  occasionally  even  farther 

St.* 

The  Oeorgesmen  are  all  first-class  vessels,  averaging  a  little  more  than 
I  tons,  the  extremes  being  from  40  to  85  tons.  These  vessels,  like  all 
hers  that  are  employed  in  the  winter  fisheries,  are  heavily  ballasted 
th  rocks  or  iron  (generally  with  the  former) ;  the  ballast  is  covered 
th  planks,  which  are  fastened  down  in  the  most  secure  manner. 
bove  this  platform  the  bold  is  divided  by  bulkheads  and  partitions 
to  sections  or  pens,  in  which  the  fish  are  packed  away  in  ice,  or  salted. 
Lthoagh  the  vessels  undoubtedly  fish  on  George's  Bank  the  greater 


^  Trips  are  made  to  the  western  part  of  Nova  Scotia,  and  during  the  winter  of 
)0-'81  many  of  the  large  vessels  went  as  far  as  Le  Have  Bank,  where  haddock  were 
md  in  great  abundance,  some  of  the  vessels  getting  as  many  as  500,000  to  600,000 
ands  each  darini^  the  winter,  moat  of  which  were  caught  on  this  bank. 
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part  of  the  time,  they  also  make  trips  to  Le  Have  Bank,  Brown's  Bank, 
Seal  Island  Ground,  German  Bank,  and  occasionally  to  some  other 
grounds.  A  few  trips  have  been  made  as  far  east  as  the  Western  Bank 
(Western  Bank  and  Le  Have  trips  are  usually  made  in  December  and 
January),  and  as  far  south  as  Block  Island,  but  only  at  rare  intervak 

The  greater  part  of  the  vessels  composing  the  mackerel  fleet  are 
clipper  schooners,  many  of  them  being  equal  in  appearance  and  sailing 
qualities  to  first-class  yachts.  It  has  already  been  mentioned  that  some 
of  them  carry  a  great  amount  of  light  sail,  but  while  this  is  true  of  the 
larger  vessels  and  for  some  others,  there  are  a  few  of  the  smaller  ones 
that  have  no  flying-jibs.  The  average  size  of  the  mackerel  catchers  is 
about  60  tons,  the  extremes  being  from  about  20  to  151  tons.  There* 
are  few,  however,  over  100  tons ;  and  the  largest  one  is  a  three-masted 
schooner. 

The  bankers  average  larger  than  the  vessels  employed  in  other  fish- 
eries. Few  are  less  than  60  tons ;  the  average  size  is  about  75  tons; 
while  a  small  number  are  more  than  100,  and  the  largest,  a  three-masted 
schooner,  is  193  tons.  The  fleet  is  composed  chiefly  of  the  finest  class 
of  sea-going  vessels,  and  this  may  especially  be  said  of  those  employed 
in  the  bank  halibut  fishery.  There  are,  however,  a  few  old-fashioned 
schooners  that  make  trips  for  cod  in  summer.  The  salt  carried  by  the 
cod-fishermen  serves  for  ballast',  and  this  is  stowed  in  ^^pens"  or  bins  in 
the  hold.  The  halibut  catchers  and  a  few  other  bankers  are  ballasted 
like  the  Georgesmen,  though  perhaps  not  so  heavily,  the  ice  and  salt 
they  carry  making  up  the  deficiency.  The  fishing-grounds  visited  by 
the  bank  fleet  extend  from  Le  Have  Bank  to  Davis  Strait,  although 
the  Grand  Bank,  Banquereau,  and  Western  Bank  are  the  principal  ones. 

The  vessels  of  the  New  York  market  fleet  belong  chiefly  to  the  ports 
on  Long  Island  Sound.    They  differ  in  some  respects  from  the  vessels 
of  Northern  New  England,  as  they  are,  with  the  exception  of  the  halibut 
catchers,  nearly  all  welled  smacks,  and  a  considerable  portion  of  them 
are  sloops.    The  smacks  take  the  greater  part  of  their  catch  to  market 
alive,  preserving,  however,  the  dead  fish  in  ice.    The  vessels  engaged 
in  the  halibut  fishery  are  arranged  somewhat  similar  to  those  already 
mentioned,  and  the  fish  are  kept  in  the  same  manner,  uamel3^,  by  icing 
them.    Although  there  is  not  so  large  a  proportion  of  extremely  shari> 
vessels  in  the  New  York  fleet  as  in  the  fishing  fleet  north  of  Cape  Cod, 
there  is,  nevertheless,  a  general  resemblance  between  the  schooDer- 
rigged  vessels  and  those  of  Massachusetts.     The  average  size  of  the 
market  smacks  is  about  40  tons,  the  extremes  bein^  20  and  65  tons.   The 
smacks  fish  from  Cape  Henlopen  to  George's  Bank,  principally  on  some 
part  of  the  shore  soundings,  catching  cod,  haddock,  &c.,  in  the  winter, 
and  besides  these  several  other  varieties  in  summer.    The  halibut  catch- 
ers go  farther  east  on  George's  Bank  and  adjace  nt  grounds.     The  fe^ 
vessels  employed  in  the  southern  coast  fisheries  belong  to  the  same 
class  as  the  smacks  that  have  been  mentioned ;  indeed  the  greater  part 
of  them  were  built  in  the  ports  of  Long  Island  Sound. 
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The  uext  to  be  considered  are  the  open  boats,  of  which  there  are  a 
great  many  kinds,  a  few  only  of  which,  the  more  notable  forms,  can  be 
mentioned  here. 

The  sharp-stern  fishing-boat  is  more  universally  used  in  the  coast 
fisheries  than  any  other,  and  to  show  how  widely  these  are  distributed 
along  the  coast  it  is  only  necessary  to  mention  that  the  boats  of  Block 
Island  and  No  Man's  Land,  the  "  five-handed  "  boat  of  Cape  Cod  and 
the  coast  of  Maine,  and  the  "  quoddy  "  boat  of  Eastport,  belong  to  this 
clasd. 

One  of  the  most  peculiar  fishing- boats  on  the  coast  is  the  cutter-rigged 
sloop,  used  exclusively  by  the  Irish  fishermen  of  Boston.  These  are 
said  to  resemble  the  fishing-boats  of  Ireland,  and  are  generally  called 
*'  Dnngarvan  boats  "  by  other  fishermen.  The  length  varies  considera- 
bly, the  average  being  about  30  feet  on  top.  They  have  a  reasonably 
sharp  but  rounding  bow,  square  stern,  with  the  rudder  hung  outside ; 
are  deep  in  proportion  to  their  length,  with  a  wide  stem  and  deep  keel. 
They  are  said  to  be  excellent  sea-boats.  The  forward  part  is  decked 
over,  thus  forming  a  cuddj'^  whera  the  crew  eat  and  sleep.  There  is  a 
cockpit  aft,  with  a  seat  around  it.  The  midship  section  is  partially  cov- 
ered on  each  side.  In  the  bottom  of  this  is  placed  the  ballast,  on  top 
of  which  the  fish,  gear,  &c.,  are  stowed.  The  bowsprit  is  adjustable, 
and  two  jibs  are  carried,  one  being  set  on  a  stay,  the  lower  end  of  which 
fastens  to  the  stem.  In  other  respects  they  do  not  differ  materially  in 
rig  from  other  sloops.  In  spring,  summer,  and  fkll  these  boats  are  em- 
ployed in  the  cunner,  haddock,  and  other  fisheries  for  Boston  market, 
tbe  catch  being  chiefly  sold  fresh.  In  autumn  most  of  them  engage  in 
the  herring  fishery  with  gill-nets  at  Cape  Ann  and  other  points  in  Mas- 
saehnsetts  Bay. 

The  dory,  which  is  so  well  adapted  to  the  deep-sea  fisheries,  and  is 
quite  indispensable  to  our  bank  fishermen,  originated  during  the  latter 
part  of  the  last  century  in  Salisbury,  Mass.  This  boat  was  originally 
designed  for  a  lighter,  and  for  many  years  was  scarcely  used  for  any 
purpose  besides  that  of  removing  the  cargoes  from  vessels  at  Newbury- 
port.  It  was,  however,  employed  to  some  extent  in  the  fisheries  ^arly  in 
the  present  century,  and  since  the  introduction  of  trawl  fishing  it  has 
come  into  general  use.  The  thwarts  are  adjustable,  and,  when  these  are 
removed,  several  dories  may  be  "nested''  inside  of  each  other,  the 
whole  occupying  the  same  space  as  one  boat,  and  for  this  reason  they 
are  much  better  adapted  for  stowage  on  the  deck  of  a  vessel  than  any 
other  style  of  boat.  In  addition  to  this,  they  are  excellent  boats  in  a 
rough  sea,  are  capacious,  light  to  handle,  and  also  cheap;  therefore 
it  follows,  as  a  matter  of  course,  that  they  are  extensively^'  used  in  most 
of  the  important  fisheries,  among  which  may  especially  be  mentioned 
the  bank  cod  and  halibut  fishery  and  the  mackerel  fishery  (each  vessel 
with  a  purs^seine  usually  carries  two  dories).  Large  numbers  are  also 
employed  on  the  haddock  vessels,  the  shore  fishing  fleet,  and  in  the  boat 
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fisheries  of  the  coast.  These  boats  are  flat-bojttomed,  with  flaring  sides, 
sharp  bows,  and  V-shaped,  oblique,  projecting  sterns.  They  are  from 
12  to  IG  feet  in  length  (bottom  measurement),  different  sizes  being  re- 
quired for  the  various  kinds  of  fishing.  There  is  but  little  variation  in 
the  models,  although  for  certain  purposes*  they  are  built  somewhat 
wider  and  deeper  than  the  average. 

The  seine-boat  that  is  used  in  the  mackerel  fishery  is  a  modification 
of  the  whale-boat,  and  is  sharp  at  both  ends.  It  has  been  found  admir- 
ably well  adapted  for  purse-seining,  as  it  moves  easily  through  the  water 
and  at  the  same  time  has  sufficient  buoyancy  to  carry  safely  a  large 
seine  while  being  towed  very  swiftly  by  a  vessel.  The  ordinary  size  of 
these  is  36  feet  in  length,  though  a  few  larger  and  smaller  ones  are 
used. 

In  addition  to  the  boats  that  have  been  described,  the  following  may 
be  mentioned  as  being,  perhaps,  the  most  noticeable:  (1)  The  sqaare- 
sterned,  sloop-rigged  lobster-boat  of  Bristol,  Maine;  (2)  the  square- 
sterned  "reach -boat";  (3)  ** double-ender "  (a  canoe-shaped  boat), both 
this  and  the  preceding  being  common  on  the  coast  of  Maine;  (4)  the 
'* drag- boat '^  of  Cape  Cod;  (5)  the' square-sterned,  cat-rigged  boat  of 
Southern  Massachusetts;  (6)  the  sloop  lobster-smack  of  Long  Island 
Sound ;  and  (7)  the  surf-boat  of  New  Jersey. 

The  other  forms  of  fishing-boats  are  mostly  modifications  of  those 
that  have  been  noticed,  and  it  is  scarcely  desirable  to  make  further 
mention  of  them  here. 

C— Methods  of  capture  of  sea-fishes,  and  the  changes  ra 

THIS  respect   in  LATER   YEARS. 

The  different  varieties  of  sea-fish  and  their  varying  habits  and  modes 
of  occurrence  involve  the  necessity  of  special  or  peculiar  methods  for 
their  capture ;  and  the  great  diversity  of  implements  and  processes  in 
use  in  different  parts  of  the  world  is  therefore  not  a  subject  of  wonder. 
For  the  most  part,  however,  nearly  all  the  methods  will  fall  under  the 
head  of  the  bow  and  arrow,  the  spear  or  lance,  the  line,  the  seine,  the 
beam- trawl,  the  weir  or  trap;  with  some  subsidiary  means,  such  as  the 
employment  of  narcotics  or  poisons,  explosives,  &c.  I  shall  consider 
these  methods  under  the  foregoing  heads. 

The  bow  and  arrow, — It  is  probable  that  in  the  pursuit  and  capture  of 
wild  animals  our  savage  ancestry  first  made  use  of  the  band  or  foot, 
the  power  of  running,  the  strength  of  arm,  and  the  acuteness  of  the  per- 
ceptions, especially  those  of  sight  and  smell,  which  in  all  probability  were 
developed  to  a  very  high  degree,  and  in  this  respect  equaling,  if  even 


'Dories  bailt  expressly  for  haddock  fishiog,  where  bat  little  rowing  is  required,  are 
not  80  sharp  as  others,  carrying  capacity  being  the  chief  reqairoment.  The  same  may 
be  said  of  those  nsed  by  the  fresh>fish  companies  in  the  larger  fishing  ports.  A  few 
haye  been  built  with  roanding  sides,  but  this  form  has  not  been  so  favorably  receired 
by  onr  fishermen  as  the  other  with  straight  flaring  sides. 
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they  did  not  sometimes  surpass,  the  most  highly  favored  of  the  associated 
aoimals.  Very  soon,  however,  subsidiary  apparatus  would  be  called 
into  play,  either  the  throwing  of  stones  or  sticks,  picked  up  at  random, 
or  the  use  of  a  specially  fashioned  club  either  for  striking  or  throwing; 
and  altimately  the  arming  of  the  stick  with  an  implement  for  piercing, 
constituting  the  spear  or  lance,  and,  finally,  the  discharge  of  this  spear, 
in  a  modified  form,  by  means  of  a  bow,  constituting  the  bow  and  arrow. 
It  is,  of  conrse,  difficult  to  say  how  soon  the  arrow  and  the  lance  were 
brought  into  play.  We  only  know  that  among  the  very  earliest  pre- 
historic implements  are  the  stone  tips,  undoubtedly  used  for  this  pur- 
pose and  continued  to  be  employed  by  the  wild  tribes  down  to  the 
present  day.  The  bone  and  wooden  tips,  which  doubtless  were  called 
into  play  at  about  the  same  time,  perished,  as  being  constructed  of  less 
durable  material. 

The  spear  and  the  bow  and  arrow  constitute  very  efficient  means  for 
capturing  fish,  in  view  of  the  closeness  of  approach  to  many  species 
which  is  possible.  No  more  effective  method  could  be  devised  for  cap- 
turing such  ^>ecies  as  the  salmon  than  the  spear,  with  its  modifications 
of  the  harpoon,  the  grains,  &c.  In  sea  fishing  it  is  especially  such  fish 
as  the  flounders,  skates,  eels,  and  other  kinds  that  fall  victims  in  large 
numbers  to  this  method.  The  Esquimaux  and  the  Indians  of  the  north- 
west coast  of  America  employ  the  bow  and  arrow  very  extensively  for 
the  capture  of  fish  of  various  kinds.  There  are  numerous  and  varied 
illustrations  of  this  fact  among  the  collections  of  the  National  Museum 
at  Washington. 

The  harpoon  comes  legitimately  in  this  series  of  weapons  and  has 
lumeroos  applications.  The  head  is  placed  at  the  end  of  a  stiff  handle, 
and  sometimes  when  this  is  buried  in  the  flesh  it  slips  off,  but  remains 
connected  by  a  thong  or  cord  either  to  the  harpoon  itself  or  to  a  buoy 
which  is  thrown  overboard.  The  latter  method  is  most  generally  em- 
ployed in  the  capture  of  the  swordfish.  In  the  whale  fishery  the  end  of 
the  line  is  attached  to  a  boat,  which  thus  serves  as  a  buoy  or  float.  The 
combination  of  a  torpedo  or  an  explosive  with  a  lance,  either  kept  in 
the  hand  or  discharged  from  a  gun,  is  a  more  recent  and  extremely  effi- 
cient method  of  capture  of  the  large  animals  of  the  sea. 

Tke  line. — This  may  be  considered  essentially  under  the  two  divis- 
ions of  the  line  held  in  the  hands  or  at  the  end  of  a  rod  affixed  to  some 
object  on  the  shore  or  to  a  float  of  some  kind,  and  having  at  the  extreme 
opposite  end  one  or  more  hooks  baited,  with  or  without  floats,  for  buoy- 
ing the  hook  to  a  certain  height  above  the  bottom,  or  for  showing  by  its 
motion  the  [ittack  of  che  fish.  Here  we* have  the  first  idea  of  the  hook, 
either  covered  with  some  substance  attractive  to  the  fish  that  conceals 
its  character  or  simulates  small  fish  and  other  objects  that  tend  to  at- 
tract its  victims.  The  use  of  the  hook  and  line  in  combination  for  the 
capture  of  fish  is  of  the  utmost  antiquity  in  this  respect,  perhaps  little 
inferior  to  the  bow  and  arrow.    While,  of  course,  the  lines  themselves 
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have  perished  with  time,  we  still  have  the  hooks,  sometimes  of  stone 
and  sometimes  of  bone,  of  shell,  or  of  metal,  and  osoally  constituting 
very  attractive  objects  of  archaeological  research.  Usually  the  barb  of 
the  hook  is  on  the  inner  or  concave  line.  A  curious  anomaly,  hc^ever, 
in  this  respect,  is  seen  in  the  hooks,  of  the  prehistoric  tribes  of  the  coast 
of  Lower  California,  which,  whether  made  of  bone  or  of  shell  (sometimes 
of  extreme  artistic  beauty),  invariably  have  the  barb  on  the  outer  or  con- 
vex outline.  Sometimes  the  barb  is  dispensed  with  entirely,  with  or 
without  some  device  to  occupy  its  place  and  function. 

The  hook  and  line,  whether  in  the  hand  or  affixed  to  the  end  of  a  rod, 
is  the  simplest  of  all  methods  for  capturing  fish,  and  the  one  most  uni- 
versally employed.  Where  fish  are  abundant  it  will  generally  take  a 
suf^ciency  for  all  ordinary  purposes,  although  where  a  large  market  m 
to  be  supplied  it  is  not  wholesale  enough  for  the  requirement.  It  does 
not  waste  the  fish  as  much  as  other  methods,  and  has  especially  the  ad- 
vapt^ge  of  seldom  taking  those  about  to  spawn,  most  species  refusing, 
when  in  this  condition,  to  be  allured  by  the  bait.  There  are  some  fish, 
indeed,  which  cannot  be  induced  to  take  the  hook  at  any  time,  and  of 
course  we  have  to  depend  on  other  methods,  especially  the  net,  in  one 
form  or  another,  for  capturing  them. 

The  trawl'line. — Where  fish  are  needed  in  larger  number  than  they 
can  be  taken  by  the  hand-line,  with  a  given  number  of  persons,  and 
where  distant  markets,  rather  than  the  local  consumption,  are  to  be  pro- 
vided for,  what  is  called  the  trawl-line  comes  efficiently  into  play.  This 
term,  however,  is  applied  to  it  only  in  the  United  States,  where  it  is 
sometimes  called  the  <^  set-line."  On  the  continent  of  £arox>e  it  is 
known  as  the  *' long-line,"  while  in  England  it  is  called  the  "  bultow,"  and 
one  variety  of  it,  the  "  spiller."  It  consists  of  a  long  line,  having  fast* 
cued  to  it  at  regular  intervals,  usually  G  feet,  a  succession  of  short  lines, 
usually  about  3  feet  in  length,  and  having  hooks  at  the  ends.  The  an- 
tiquity of  the  trawl  or  long-line  is  probably  very  great,  the  period  of  its 
first  introduction  into  Europe  not  being  anywhere  a  matter  of  record. 
It  was  first  used  in  North  America  on  the  banks  of  Newfoundland  for 
sea  fishing  by  the  French.  Its  introduction  to  the  main  land  of  the 
provinces  and  of  the  United  States  has  been  somewhat  more  recent, 
although  now  it  is  very  generally. made  use  of. 

According  to  Captain  Atwood,*  the  use  of  trawl-lines  was  first  intro- 
duced into  Massachusetts  by  a  number  of  Irish  fishermen  of  Galway, 
who  settled  on  Cape  Cod.  Their  success  with  this  novel  apparatus  was 
so  great  as  to  induce  its  immediate  adoption  by  the  native  popolation. 

There  has  been  a  singular  antagonism  on  the  part  of  those  who  use 

*  Writing  of  the  occnrreuoos  of  the  year  1843,  Captain  Atwood  says :  "Aboul  this 
time  we  began  setting  trawls  for  lialibnt,  as  has  been  described  elsewhere."  Cspt. 
Peter  Sinclair,  of  Gloucester,  claims  to  have  been  the  first  to  use  trawls  in  Mafisachn. 
setts  Bay,  about  1850,  and  makes  the  statement  that  a  man  named  Atwood,  who  be- 
longed at  Provincetown,  and  was  with  him  at  the  time,  afterwards  introduced  the 
method  of  trawling  in  that  place. 
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the  hand-line,  to  the  introdaction  of  the  trawl,  and  many  accusations 
have  been  brought  against  it,  on  the  score  of  its  destruction  of  the  fish 
and  the  injury  to  the  fishing-grounds,  in  regard  to  which  we  shall  in- 
quire hereafter. 

One  proof  of  the  antiquity  of  the  long-line  is  the  fact  of  its  exist- 
ence in  almost  the  form  used  by  civilized  nations  among  the  Indians  of 
the  northwest  coast  of  America.  It  usually  hap[)eus  that  aboriginal 
methods  now  employed  by  savage  tribes  have  been  handed  down  from 
a  very  high  antiquity,  and  it  is  not  at  all  improbable^ that  the  people  of 
modern  Europe  simply  developed  an  implement  made  use  of  many 
thousands  of  years  previously  by  their  ancestors. 

The  trawl  line  as  mentioned  consists  essentially  of  a  line  of  varying 
length,  sometimes,  as  on  the  coast  of  England,  as  much  as  7  or  8  miles, 
more  usually,  however,  from  100  yards  upwards,  with  short  lines  of 
perhaps  3  feet  in  length  attached  at  intervals  of  3J  to  6  feet,  each  with 
a  hook,  but  commonly  not  provided  with  leads  or  sinkers.  To  oile  end 
of  this  long  line  is  attached  a  weight,  by  means  of  which  it  is  carried 
to  the  bottom.  The  line  is  then  paid  out  at  the  side  of  the  boat,  the 
hooks  liein^  previously  properly  baited,  and  the  other  end  is  weighted 
and  dropped  to  the  bottom  also.  At  each  end  of  the  long  line  is  an 
attached  buoy,  which,  floating  at  tbe  surface,  indicates  the  location  of  the 
two  ends.  Sometimes,  in  the  case  of  very  long  lines,  there  may  be  in- 
termediate weights  and  intermediate  buoys,  those  at  the  extreme  ends 
in  sach  a  case  being  differently  marked  for  their  proper  designation. 

The  bait  used  on  the  long-lines  varies  with  the  country  and  the  cir- 
cumstances, the  longer  lines  used  in  England  for  the  capture  of  cod 
being  baited  almost  entirely*  with  the,  whelk  {Bticcinum  undatum)^  a 
mollusk  or  shell-fish  very  abundant  in  England,  and  for  the  capture  of 
which  numerous  vessels  of  from  10  to  20  tons  are  employed. 

The  whelk  is  taken  sometimes  with  the  net,  more  usually  by  the  use 
of  some  bait  which  attracts  them  into  a  basket  or  inclosure,  in  which 
they  are  then  lifted  out.  The  abundance  of  this  object  in  the  Euro- 
pean waters  is  very  great,  as  with  all  its  consumption  the  numbers  do 
not  appear  to  decrease. 

In  the  ordinary  boat  fishing  the  long-line  is  usually  baited  with  the 
common  muscle,  the  use  of  fish,  such  as  fresh  herring,  &c.,  being  much 
less  common  than  in  Northern  Europe  and  in  America.  The  whelk  and 
species  closely  allied  to  it  are  abundant  in  the  United  States ;  but  so 
far  comparatively  little  use  is  made  of  them.  It  is  probable  that  in 
the  search  for  improved  qualities  and  increased  quantities  of  bait  for 
the  capture  of  codfish  this  will  soon  come  into  play  and  constitute  a 
very  desirable  and  satisfactory  substitute  for  the  other  varieties.  The 
clam  among  the  mollnsks  is  more  generally  emplo^'cd  for  this  purpose, 
both  the  Mya  arcnariuj  or  soft  clam,  and  the  Venus  mercenaria^  or 
hard  clam.  There  are  several  other  species  which  are  used  in  large 
numbers  for  this  purpose,  to  which  reference  will  be  made  in  another 
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place.  Of  course  fish  may  be  employed,  either  herring  or  mackerel, 
fresh  or  salted,  as  well  as  capello,  portions  of  the  cod,  the  lamprey, 
and,  indeed,  fish  generally;  the  most  appetizing  and  attractive  fish 
bait  for  this  and  other  purposes  is  probably  the  menhaden  or  pogee. 

The  trawMine  reaches  its  maximum  of  application  Sind  of  size  in  the 
cod  and  other  white  fisheries  which  are  carried  on  in  the  j^orth  Sea  on 
a  very  large  scale.  At  Great  Grimsby,  one  of  the  principal  centers  of 
this  kind  of  fishing,  the  long-lining  is  prosecuted  by  means  of  smacks 
of  about  the  class«and  size  of  those  employing  the  beam-trawl,  from  40 
to  60  tons,  and  even  greater  tonnage.  A  crew  of  nine  to  eleven  hands 
is  required  to  bait  and  work  the  lines ;  and  the  fish  when  caught  are 
kept  alive  as  long  as  possible,  in  wells.  A  complete  set  of  long-lines,  as 
used  in  all  these  vessels,  consists  of  about  15  dozen,  or  180,  lines,  each 
of  40  fathoms  in  length,  and  carrying  26  hooks  on  smaller  short  lines, 
called  ^snoods.  These  are  placed  about  a  fathom  and  a  half  apart,  so  as 
to  prevent  the  snoods  from  becoming  entangled  with  each  other.  These 
180  lines  are  united  into  one,  forming  a  single  line  of  7,200  fathoms,  or 
about  8  miles  in  length,  and  carrying  4,680  hooks.  Contrary  to  the 
practice  in  Norway,  where  the  lines  are  set  in  the  afternoon  and  taken  up 
the  next  morning,  in  England  the  lines  are  always  put  down  and  taken 
up  by  daylight;  they  are  "shot''  at  sunrise  or  earlier,  and  taken  up  he- 
fore  night ;  sometimes,  indeed,  two  casts  can  be  made  in  one  day.  The 
baiting  is  generally  done  at  night.  A  small  anchor  holds  the  line  steady 
at  every  40  fathoms,  with  a  buoy  at  each  end,  and  at  each  intermediate 
mile,  as  already  explained.* 

According  to  Mr.  Holds  worth  the  use  of  wells  in  cod-fishing  was  first 
tried  at  Harwich,  in  1712,  and  soon  increased  very  rapidly,  until  now 
it  is  very  extensively  employed  by  many  nations.  In  the  wor  k  of  Holds- 
worth  (Deep-Sea  Fishing  and  Fishing  Boats)  will  bo  found  very  usefiil 
statements  in  regard  to  the  use  of  the  trawl  in  England. 

As  already  stated,  the  whelk  is  used  as  bait  on  the  largest  long-lines, 
as  any  other  would  be  too  readily  washed  away  by  the  rapid  tide.  The 
shorter  lines,  shot  from  boats,  usually  in  quieter  waters,  are  served  bj 
means  of  the  softer  muscle,  a  mollusk,  also  extremely  abundant  in  the 
United  States.    The  fish  are  usually  taken  alive,  and  after  a  puncturing 

*  Although  the  British  lishermoD  set  longer  trawl-lincs  in  one  string  than  the 
Americans  do,  they  rarely  if  ever  use  so  many  fathoms  or  such  a  number  of  hooks  to 
the  vessel  as  the  latter.  The  greater  part  of  the  American  ''bankers*'  set  more  than 
nine  miles  of  traw!  in  the  aggregate,  having  9,000  hooks  attached,  while  the  smallest 
amount  would  be  aboi!t  two-thirds  as  much.  It  should  also  be  borne  in  mind  that 
it  is  not  uncommon  for  the  American  fishermen  to  set  and  haul  this  amount  of  gear 
twice  a  day.  The  vessels  engaged  in  the  winter  haddock  fishery  on  our  coast  have  a 
still  greater  number  of  hooks  than  the  cod  fishermen.  The  smallest  class  of  these 
rarely  have  less  than  eight  miles  of  trawl,  with  1'2,000  hooks  attached,  while  aUof 
the  larger  vessels  have,  at  least,  half  as  much  more,  and  quite  a  number  have  twice 
as  many,  namely,  24,000  hooks,  or  about  sixteen  miles  of  trawl. — J.  W.  Collins. 
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of  the  air  bladder  by  a  loug  needle,  they  are  placed  in  wells  iu  the 
vessel  and  carried  alive  to  market  when  a  cargo  has  been  obtained. 

According  to  Holdsworth  (p.  148),  there  is  no  reasonable  ground  to 
believe  that  the  catch  on  the  coast  of  England  has  been  diminished  in 
numbers  in  consequence  of  the  action  of  the  long  or  trawl  lines,  the 
principal  means  of  capture.  On  the  contrary,  the  same  ground  has, 
year  by  year,  furnished  an  iucreasiug  abundance  in  proportion  to  the 
number  and  size  of  the  vessels  emplo^^ed,  the  catch  beiiig  nearly  if  not 
entirely  as  great  on  any  given  number  of  hookid  as  At  was  many  years 
ago. 

The  capture  of  cod  on  the  Norwegian  banks  is  also  made  principally 
by  the  trawl-line,  although  the  hand-line  and  the  gill-net  are  also 
brought  into  play. 

For  the  purpose  of  ascertaining  the  present  views  of  the  Norwegian 
experts  charged  by  the  Government  with  the  supervision  of  fishery 
operations,  I  addressed  a  letter  to  one  of  their  number,  Mr.  Eobert  Col- 
lett,  of  Christiania,  Norway,  and  his  reply  is  herewith  presented  : 

"You  ask  me  whether  any  question  has  arisen  in  Norway  as  to  the 
greater  destructiveness  to  fish  or  to  the  fishing-grounds  in  consequence 
of  the  use  of  the  long-lines.  Not  at  all.  I  am  quite  sure  the  long-line 
is  just  used  in  the  ^  great  cod-fisheries,'  particularly  in  Lofoden  Islands 
and  along  the  coast  of  Aalesund,  in  the  spatcning  season^  and  it  would 
be  a  very  bad  fishery  if  the  fishermen  had  nothing  but  hand-lines. 

*'I  never  heard  of  any  putrefaction  of  the  grounds  by  the  fishes 
breaking  off  from  the  hooks,  and  in  the  great  depths,  where  the  fishery 
is  very  good^  nothing  of  that  kind  would  be  felt.  I  never  heard  of  such 
a  thing  in  Norway,  and  I  could  give  you  an  example  from  the  herring 
fisheries  that  proves  there  is  nothing  probably  in  this  outcry. 

"In  the  year  1834  great  herring  flocks  were  caught  in  a  little  fiord, 
Oxloflord,  a  branch  of  Stonfolden fiord,  in  Namdalen.  By  an  accident 
once,  the  masses  could  not  be  taken  up  from  the  nets,  and  several 
thousand  barrels  died  before  they  could  be  used.  All  these  dead  fishes 
were  thrown  into  the  water  on  a  very  small  area  in  a  narrow  fiord  and 
covered  the  bottom  with  a  very  thick  layer.  Notwithstanding,  two 
ye»«  later  the  fiord  was  again  full  of  fish,  and  thousands  of  barrels  were 
caught  just  on  the  spot  where  the  fishes  had  been  thrown  out. 

"As  to  the  nature  of  the  bait,  it  is  partly  fish,  greatly  invertebrates. 
On  the  great  cod-fisheries  in  Lofoden,  where  they  are  catching  the  fish 
from  January  to  March  (the  spawning  season),  they  use  herring.  In 
Finmark  they  use  Mallotus  villosus^  the  best  bait  that  is  known.  (When 
this  fish  is  in  the  fiord  you  cannot  get  cod  with  any  other  kind  of  bait.) 

"Here  they  also  use  cephalopods  (Ommdstrephes).    In  the  southern 

part  of  Norway,  where  they  catch  cod  every  season,  they  use  My  til  us 

modiolus,  Mytilus  edulis,  young  Clupea  harenguSy  Arenicolapiscatorum,  and 

PdUenion  squilla.    I  have  not  heard  of  any  other  sort  of  bait.    The  bait  is 

S.  Mis.  90 8 
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always  used  fresli^  and  it  is  only  iu  the  case  of  extreme  scarcity  of  fresh 
bait  that  salted  herriDg  are  ased. 

*^  I  remember  now  another  fish  which  they  use  in  the  northwesteni 
parts,  viz,  the  Ammodytes  lancea.  These  as  well  as  the  young  herriDg 
are  used  whole,  t.  6.,  the  whole  little  fish  on  a  hook. 

''EGBERT  COLLETT. 
.    "  Christiania,  Norway,  October  4, 1877." 

The  winter  fishing  on  George's  Bank  is  entirely  by  hand-lines,  the 
weather  being  too  inclement  to  permit  the  use  of  the  trawl.  At  the 
Lofoden  Islands,  24  lines,  each  with  120  hooks,  are  usually  fastened 
together  into  one,  thus  carrying  2,880  hooks,  although  sometimes,  in 
particular  localities,  where  the  nature  of  the  bottom  requires  it,  a 
much  shorter  length  is  employed.  As  in  England,  the  short  lines, 
or  snoods,  are  between  6  and  7  feet  apart.  Here,  however,  the  lines 
are  shot  iu  the  afternoon,  remaining  down  all  night  and  taken  up  the 
next  morning.  No  line  can  be  put  down  before  noon,  nor  can  it  remain 
down  after  midday.  • 

Very  often  a  glass  ball,  the  size  and  shape  of  an  egg,  is  fastened  abont 
a  foot  from  the  hook,  so  as  to  buoy  the.  bait  a  few  feet  from  the  bottom 
and  make  it  more  easily  observed  by  the  fish. 

The  usual  yield  of  a  long-line,  with  the  number  of  hooks  given  above, 
is  240  to  360  fish  per  day,  and  it  is  readily  managed  by  two  persons^ 
while  a  hand-line,  worked  by  one  person,  rarely  takes  more  than  50  per 
day,  thus  showing  a  Qiarked  difference  in  favor  of  the  trawl.  Very  fre- 
quently the  long-line,  instead  of  being  kept  down  for  a  period  of  tweke 
hours  or  longer,  is  overhauled  much  more  frequently,  especially  in  com- 
paratively shoal  water,  where  the  line  is  no  sooner  fairly  Tlown  than  it 
is  again  overhauled  and  rebaited. 

Various  modifications  as  to  the  size  and  bait  of  trawl-lines  are  found 
in  other  countries;  but  what  we  have  already  stated  will  furnish  a  sut- 
ficient  idea  of  the  general  character  and  applications  of  this  important 
item  of  fishing  apparatus. 

As  already  stated,  very  grave  complaints  have  been  made  against  the 
long  or  trawl  line  in  the  United  States,  and  legislation  or  mutual  con- 
sent invoked  either  for  its  entire  abolishment  or  its  restricted  use  under 
certain  specified  conditions. 

The  advantages  of  this  method  will  readily  be  understood,  as  consist- 
ing in  the  much  greater  efficiency  and  the  much  larger  yield  of  fish  taken 
by  the  same  force  of  men;  as  also  in  the  fact  of  the  more  continued  ex- 
posure of  the  bait,  in  consequence  of  which  fish  that  are  deterred  from 
biting  at  the  hand-line  in  its  incessant  motion,  or  only  kept  down  dur- 
ing the  convenience  of  the  fisherman,  are  more  tempted  by  the  bait  on 
the  long-line,  which  is  much  more  quiet  and  remains  on  the  ground  some- 
times for  a  number  of  hours. 


*Baar8,  Dos  riiclics  do  la  Norwdge;    l*ari8,  18G7.     H.  D.,Die  Fisclierei  Industrie 
Norwdges,  Bergen,  1873. 


THE   SEA   FISHERIES   OP   EASTERN   NORTH   AMERICA.         115 

The  disadvautages  of  the  long-line,  as  alleged  by  those  opposed  to  its 
use,  may  be  formulated  essentially  as  follows : 

(1)  It  is  more  expensive,  reqniring  a  larger  capital,  and  consequently 
rendering  the  poor  fishermen  unable  to  compete  with  the  more  wealthy 
in  regard  to  its  acquisition  and  employment.  Objections  of  this  kind 
generally  come  from  the  band-line  fishermen,  who,  however,  when  able 
to  purchase  the  long-line,  are  very  apt  to  forget  their  former  scrupTes 
and  to  use  it  without  hesitation.  This  change  of  policy,  is  excused  on  the 
score  of  self-protection  and  the  necessity  of  employing  methods  similar' 
to  those  of  a  rival  fisherman  for  the  purpose  of  making  a  living. 

(2)  It  is  sometimes  objected  that  it  requires  two  or  more  persons  to 
use  the  trawl-lines  instead  of  one.  That  a  combination  of  persons  should 
accomplish  a  much  larger  result  than  the  aggregate  of  their  separate 
endeavors  is  in  accordance  with  the  general  principles  of  a  sound  polit- 
ical economy. 

(3)  It  is  asserted  that  the  line  is  much  more  liable  to  be  lost  than  the 
hand-line.  This  is  said  to  be  caused  by  the  wearing  of  the  line  on  rocks, 
although  generally  the  buoys  at  each  end  enable  the  separate  portions 
to  be  recovered.  As  a  matter  of  actual  experience,  however,  the  .ex- 
pense of  lines  absolutely  lost  in  this  way  amounts  to  a  very  small  per- 
centage of  the  original  cost. 

(4)  The  fish  are  brought  up  dead  or  not  always  perfectly  fresh,  and 
many  of  them  are  devoured  by  other  fish,  as  eels,  codfish,  sharks,  crabs, 
&c,  either  while  living  or  after  death. 

This  objection  is,  of  course,  one  that  may  be  fairly  put ;  but  after  all, 
the  yield  of  sound,  merchantable  fish  is  sufficiently  great  to  permit  an 
average  wastage ;  and  if  it  be  fish  killed  on  the  hook  and  remaining  in 
the  water  for  some  time,  it  is  for  the  advantage  of  the  consumer  to  have 
the  services  of  these  scavengers  in  assuring  a  supply  of  perfectly  fresh 
fish  for  the  market. 

Although  these  objections  will  not  apply  to  so  great  an  extent  to  the 
hand-line,  yet  they  do  attach  to  the  use  of  the  gill-net,  and,  in  fact,  to  a 
still  greater  degree,  in  both  methods  a  considerable  loss  taking  place. 
This  destruction,  however,  which  has  been  claimed  as  involving  a  wast- 
age of  the  fish  in  the  sea,  is  not  a  question  for  the  consideration  of  the 
owner  of  the  line,  as  an  equivalent  in  weight  to  the  very  fish  thus  con- 
sumed while  attached  to  the  hook  would  in  all  probability  have  been 
taken  while  swimming  free  in  the  sea  by  these  same  enemies. 

The  practical  experience  in  trawling,  however,  is  that  while  some  of 
the  hooks  are  brought  up  entirely  empty,  very  few  hooks  have  muti- 
lated fish  upon  them,  a  large  proportion  being  alive  and  in  good  condi- 
tion, and  on  being  placed  in  the  wells  of  the  smacks  are  capable  of  be- 
ing kept  for  a  long  time. 

As  a  general  rule  codfish  in  Epglaud  are  sent  alive  to  the  markets, 
and  the  enormous  quantity  consumed  there  and  elsewhere  is  taken  for 
the  most  part  by  the  long-line.    If  in  cousequeuce  of  a  storm  or  some 
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special  condition  the  line  be  necessarily  left  down  longer  than  usual,  a 
still  larger  percentage  of  fish  will  be  found  dead,  possibly  the  entire 
number.  But  it  must  be  remembered  that  this  fishery  is  almost  nni- 
versally  prosecuted  in  the  colder  waters  of  the  ocean,  frequently  where 
the  temperature  varies  from  35^  to  42^,  which  of  course  serves  to  pre- 
serve the  fish  much  longer  than  a  warmer  medium. 
'  (5)  The  wastage  of  the  fish  by  dropping  off  the  hook  before  they  can 
be  taken  into  the  boat.  This  accusation  is  based  upon  the  alleged  prac- 
tice of  using  considerably  smaller  hooks  than  those  required  for  the 
hand-lines ;  and  while  it  is  possible  that  this  may  happen  occasionaDj, 
it  is  quite  certain  that  the  fishermen  will  graduate  the  size  of  the  hook 
so  as  to  obviate  such  a  danger,  and  even  if  a  considerable  percentage 
be  lost,  as  already  explained,  this  is  the  concern  of  the  fishermen  and 
not  of  the  general  public,  the  fish  thas  slipping  away  being  consumed 
by  the  scavengers  in  place  of  live  fish  in  equal  bulk. 

(6)  The  capture  of  roe  or  impawning  fish.  It  is  difficult  to  know  what 
weight  to  attach  to  this  objection,  although  it  is  very  generally  asserted 
that  a  spawning  fish  will,  bite  at  a  long-line  when  it  will  not  do  so  at 
a  hand-line,  the  fish  at  this  time  being  much  more  cautious  in  its  ap- 
proaches. So  far  as  the  cod  are  concerned,  however,  and  the  Oadida 
generally,  it  is  probable  that  the  force  of  the  objection  is  lessened  by 
the  fact  that  the  long-line  is  used  more  especially  at  the  time  when 
the  fish  are  not  spawning.  As  a  general  rule  the  cod,  haddock,  and 
hake,  &c.,  are  known  to  spawn  in  the  winter  months,  usually  in  Jan- 
uary, February,  and  March,  sometimes  a  little  earlier  and  sometimes  a 
little  later.  It  is  precisely  at  this  time,  when,  in  consequence  of  the 
inclemency  of  the  weather,  in  Korth  America  at  least,  this  mode  of  fish- 
ing is  more  or  less  intermitted,  consequently  allowing  the  spawning 
fish  a  sufficient  opportunity  for  discharging  its  roe  undisturbed.  This 
explanation  applies  more  to  the  offshore  fish,  however,  as  the  winter 
inshore  fisheries  of  the  ^ew  England  coast  are  almost  exclusively  di- 
rected to  outside  fish  that  have  come  in  to  lay  their  eggs. 

When  we  bear  in  mind  the  very  small  percentage  of  deep-sea  fish 
that  can  be  taken  by  man  at  all,  and  the  immense  yield  of  eggs  of  most 
of  the  species  (amounting  to  several  millions  for  each  female  cod,  and 
others  in  proportion),  we  can  easily  believe  that  an  objection  of  this  kind 
can  have  but  little  weight,  even  if  the  fish  were  harried  to  the  utmost 
during  their  spawning  season.  If,  however,  as  is  most  probable,  they 
are  comparatively  undisturbed  on  many  fishing-grounds  at  that  time, 
the  objection  falls  essentially  to  the  ground. 

To  the  subject  of  the  prolific  character  of  the  fish  of  the  sea  and  the 
number  of  eggs  laid  by  some  of  the  more  prominent  species,  reference 
has  been  made  in  another  part  of  this  report  (page  82). 

There  is  another  consideration  which  may  be  borne  in  mind  in  regard 
to  the  so-called  lazy  or  logy  cod  which  cannot  be  caught  with  the  hook 
and  line.    Many  of  these  are  in  reality  past  the  period  of  bearing,  as 
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there  is  every  reasoD  to  believe  that,  like  other  vertebrate  aniiiiiiLs,  after 
a  number  of  years  of  service  in  this  respect,  the  fish,  whether  male  or 
female,  becomes  sterile.  Sometimes  this  is  the  result  of  sickness  or  dis- 
ease ;  at  others  the  fish  is  in  its  best  condition  for  food.  A  codfish  of 
20  or  30  pounds  is  probably  as  efficient  for  reprodnction  as  one  of  50 
pounds,  and  perhaps  more  likely  to  furnish  a  healthy  progeny,  able  to 
meet  the  exposures  of  the  sea. 

(7)  The  long-line  fishermen,  in  their  wholesale  method  of  capture,  in 
America,  at  least,  clean  their  fish  at  sea  and  throw  the  refuse,  consist- 
ing of  the  heads,  entrails,  &e.,  commonly  called  "  gurry  "  in  America, 
overboard.  This  pollutes  the  fishing-ground  and  drives  away  fish  for 
a  period  of  months  or  even  years,  and  this  in  connection  with  the  fish 
that  break  away  from  the  line  on  being  hauled  up,  or  which  are  partly 
devoured  at  the  bottom. 

This,  with  the  alleged  destruction  of  fish  by  the  use  of  the  trawl-line, 
is  the  objection  upon  which  the  opponents  rely  as  the  most  formidable 
and  as  carrying  the  greatest  weight.  This  will  be  considered  in  con- 
siderable detail  (in  another  place  under  the  head  of  Disposal  of  Offal), 
as,  if  established,  it  would  constitute  a  reasonable  ground  for  regulat- 
ing this  fishery,  even  by  its  restriction,  limitation,  or  total  abolition. 

Bearing  now  in  mind  that  the  objection  to  the  trawl-line  is  based 
more  exclusively  on  the  injurious  effect  of  throwing  overboard  the  offal 
of  the  fish  cleaned  at  sea,  the  matter  of  self-interest  and  the  desire  to 
economize  waste  products  will  doubtless  in  time  regulate  the  subject. 
It  is  a  very  significant  fact  that  in  Europe,  where  the  practice  of  trawl- 
ing has  been  conducted  for  many  centuries  and  on  a  scale  greatly  in 
excess  of  anything  of  the  kiud  in  the  United  States,  and  where  the  same 
ground  has  been  fished  over  and  over  again  by  a  much  larger  percent- 
age of  hooks  than  is  ever  seen  off  the  coast  of  North  America,  there 
has  never  yet  been  any  suggestion  of  injury  from  this  mode  of  fishing. 
The  con|TOversy  there  has  not  been  on  account  of  the  interference  of 
the  long-line  with  the  hand-line  fishing ;  but  it  has  been  in  opposition 
to  the  use  of  the  beam-trawl,  and  it  never,  apparently,  has  come  into 
the  mind  of  the  hand-line  fishermen  that  there  was  any  evil  whatever 
resulting  from  the  other  mode  of  fishing  besides  the  advantage  given  by 
the  fact  of  a  greater  proportionate  yield.  The  drift  and  purse  seine  in- 
terest, too,  antagonizes  the  beam-trawl,  but  not  the  loug-line,  and  it  is 
not  to  be  imagined  that  any  real  objection  to  the  long-line  would  have 
flEuled  to  be  brought  forward  and  to  excite  the  animadversion  of  par- 
ties fishing  in  a  different  manner. 

The  largest  lines  used  in  America  are  far  inferior  to  those  used  in 
the  British  seas,  where  they  are  sometimes  over  8  miles  long  and  carry 
between  6,000  and  7,000  hooks. 

The  experiences  recorded  in  such  works  as  that  of  Holdsworth  on 
deep-sea  fishing,  and  of  other  writers,  all  tend  to  show  that  notwith- 
standing the  ever-increasing  number  of  long  or  trawl  lines  in  certain 
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localities,  there  is  no  reason  to  believe  that  the  fish  have  decreased  in 
number  in  consequence,  the  captures  always  being  proportioned  to  the 
increase  in  the  length  of  the  lines  and  the  size  of  the  vessels  and  their 
crews.  In  some  cases  it  is  alleged  that  the  cod,  in  its  well-known  vo- 
racity, swallows  the  head  and  backbone  of  its  fellow  as  it  is  thrown 
into  the  water,  and  is  thereby  rendered  ill  and  sometimes  even  killed  by 
the  feast.  This  cau  only  result  from  the  laceration  of  the  gullet  and 
stomach  by  the  bones,  a  condition  which  must  ensue  very  rarely  in  a 
fish  which  fills  its  stomach  with  large  sharp-edged  shells  without  expe- 
riencing any  evil  effect. 

The  digestion  of  fish  is  very  rapid,  and  it  is  not  an  uncommon  thing  to 
find  that  when  a  fish  has  been  seized  by  another  and  is  too  long  to  be 
swallowed  entire,  the  portion  near  the  stomach  is  digested  while  the 
fragment  projecting  from  the  mouth  is  fresh  and  sound. 

Upon  the  whole,  therefore,  I  am  inclined  to  conclude,  from  all  the 
considerations  and  the  testimony  ofifered,  that  there  is  no  actual  proof 
that  the  use  of  the  trawl  or  long  line  in  itself  is  injurious  to  the  fish- 
eries, so  far  as  relates  to  the  driving  of  the  fish  away  from  the  grounds. 
It  may  render  the  desirable  fish  less  eager  to  take  the  hook,  or  it  may 
attract  predaceous  fishes,  so  as  to  frighten  away  the  more  noble  for  the 
time ;  but  that  any  influences  thus  exerted  can  extend  over  a  period  of 
more  than  a  few  hours  it  is  difficult  to  understand.  If  there  be  any 
evil  effect,  it  is  possibly  from  the  gurry,  but  even  this  I  am  not  willing 
to  admit.  This  evil,  if  it  be  one,  will  be  remedied  in  our  waters,  as  it 
has  been  within  a  recent  period  in  other  cases,  by  a  utilisation  of  this 
material  as  a  wasted  product,  the  yield  or  profit  therefrom  and  its  con- 
version into  oil  or  guano  being  greater  than  the  cost  of  saving  and  de- 
livering it  on  shore.  At  any  rate,  before  any  legislation  is  invoked,  a 
more  careful  examination  on  the  ground  of  the  more  important  regions 
alleged  to  be  affected  should  be  made  by  scientific  men.  The  question 
of  refuse  matter  on  the  bottom  at  depths  of  15  to  30  fathoms  can  easily 
be  settled  by  the  use  of  the  water  telescope,  a  well-known  implement 
in  scientific  research. 

In  further  illustration  of  the  subject,  I  call  attention  to  the  fact 
that  in  the  investigations  in  Korway  as  to  the  cause  of  the  disappear- 
ance of  the  herring  from  accustomed  grounds,  it  was  maintained  that 
the  dead  fish,  dropping  from  the  gill-nets,  or  remaining  in  the  meshes 
of  the  nets,  that  had  become  lost  and  entangled  at  the  bottom,  had  pro- 
duced this  state  of  things.  The  water  telescope  was  brought  into  use 
and  it  was  ascertained  that  the  number  of  such  fish  was  much  less  than 
was  alleged  and  that  after  being  dead  one  day  they  had  entirely  disap- 
peared, and  furthermore  it  was  found  there  had  been  an  entire  aban- 
donment of  certain  localities  where  the  gill-nets  had  not  been  used  at  all, 
and  fish  had  previously  been  taken  wholly  by  drawing  seines  from  the 
sh6re. 
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Captain  Nathaniel  Atwood,  of  Provincetown,  while  earnestly  com- 
batting the  assertions  in  regard  to  the  injurious  efteets  of  the  trawl- 
line  npon  the  fisheries^  admits  that  they  do  appear  to  have  a  positive 
action  on  the  abundance  of  the  halibut,  or  at  least  those  of  the  large  in- 
dividuals which  are  specially  sought  after  for  the  market.  He  thinks 
that  these  large  halibut  are  quite  likely  each  to  occupy  a  considerable 
area  of  ground,  to  the  exclusion  of  others  of  the  same  species,  and  that 
when  they  are  caught,  it  takes  a  considerable  time  for  their  restoration. 
He  mentions  a  curious  relation  in  the  co-existence  of  halibut  and  had- 
dock, the  result  of  the  capture  of  the  halibut  in  the  grounds  conjointly 
occupied  by  them,  being  a  very  marked  increase  of  haddock,  so  much 
so  as  to  render  them  almost  a  drug  in  the  market  and  reducing  the  price 
very  materially.  This  is  due  to  the  fact  of  haddock  being  devoured  in 
immense  numbers  by  the  halibut  while  present,  and  their  consequent 
increase  when  their  enemies  are  captured.* 

I  have  already  adverted  to  the  fact  that  in  the  course  of  an  extended 
and  exhaustive  investigation  by  Professor  Huxley  and  his  associates 
into  the  subject  of  the  British  sea  fisheries,  contained  in  a  Blue  Book  of 
1400  pages  and  involving  the  answering  of  61,830  questions,  there 
were  but  six  witnesses  of  the  entire  number  examined  who  made  any 
objections  to  trawMines.  One  fisherman  alone  (vol.  2,  p.  554,  question 
24,996)  considered  it  a  destructive  mode  of  fishing  in  itself,  his  objec- 
tion being  that  by  using  very  small  hooks  they  caught  too  many  young 
fish,  which,  had  they  been  allowed  to  grow  up,  would  have  furnished  a 
more  profitable  yield. 

One  fisherman,  in  answer  toquestions  39,994  and  40,389,  said  he  found 
a  difficulty  in  getting  bait  of  the  right  kind  with  which  to  supply  the 
hooks,  although  approving  of  their  use. 

To  No.  40,976,  a  fisherman  replied  that  the  trammel  nets,  such  as  he 
used,  were  liable  to  be  torn  by  contact  with  the  long-lines.  Another 
trammel-net  fisherman,  in  answer  to  question  41,023,  maintained  that 
the  long-lines  frightened  the  fish  away  from  his  net,  so  that  he  could 
not  get  all  that  he  expected. 

The  net — Having  thus  concluded  the  subject  of  line  fishing,  we  come 
to  the  second  of  our  principal  divisions,  namely,  that  of  the  use  of  nets. 
It  is  hardly  necessary  to  go  into  any  minute  account  of  this  mode  of 

'Another  instauce  of  this  mataal  iDterdepeo^eDce  of  fish,  as  asserted  by  the  fisher- 
men, occurs  on  the  coast  of  Nova  Scotia,  in  this  case  between  the  lobsters  and  the 
starfishes.  According  to  this  the  lobsters  are  destroyed  by  the  starfishes  in  great 
nambers,  and  in  the  immediate  vicinity  of  the  canning  establishments  where  the 
lobsters  are  taken  and  pat  np  there  is  found  to  be  an  appreciable  diminntion  of  them 
from  this  cause.  The  starfishes  are  then  said  to  multiply  very  greatly.  The  fisher- 
men insist  that  the  starfishes  feed  upon  sea-weed,  and  that  they  devour  this  in  such 
quantities  as  to  clear  the  bottom  of  this  covert,  and  that  the  food-fishes  finding  no 
means  of  concealment  do  not  resort  to  what  were  formerly  excellent  fishing-grounds. 
The  statement  that  starfish  eat  sea-weed  is  perhaps  yet  to  be  substantiated. 
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capturing  fish,  as  I  liave  already  treated  it  at  great  length  in  the  first 
volume  of  the  Reports  of  the  U.  S.  Fish  Commission.  I  may  simply  re- 
mark that  the  use  of  the  net  extends  back  to  a  very  remote  antiquity, 
possibly  as  great  as  that  of  the  hook  and  line,  if  it  be  not  still  older. 
That  the  inhabitants  of  the  pile  dwellings  of  Switzerland  and  Central 
Europe  used  the  net  is  shown  by  the  finding  /)f  many  specimens  of  the 
netting  and  the  sinkers.  The  employment  of  the  net  by  dll  civilized 
nations  proves  that  it  has  been  handed  down  to  them  from  a  high  an- 
tiquity. The  seine  was  used  in  the  pre-Columbian  epoch  by  the  Indians 
of  Forth  America,  as  it  is  not  unusual  to  find  on  the  rivers  and  shores 
large  numbers  of  small  rounded  stones,  notched  on  two  sides,  to  serve 
as  weights,  of  precisely  the  same  character  as  those  in  use  at  the  pres- 
ent time  by  the  Indians  of  the  northwest  coast  of  America. 

The  principal  forms  of  the  net  are  the  hand  or  scoop-net,  the  dip-net, 
the  casting-net,  the  seine,  the  trkmmel-net,  the  gill-net,  the  purse-net, 
and  the  stake-net. 

The  scoop-net  is  familiar  to  every  one.  It  has  various  shapes,  and  is 
used  for  landing  fish  caught  with  the  hook,  or  capturing  fish,  particu- 
larly the  small  varieties,  penned  up  in  restricted  localities. 

^he  dip-net  may  be  considered  a  modification  of  the  scoop-net,  being 
susx>ended  at  the  end  of  a  long  handle. 

The  casting-net  is  largely  in  use  by  the  Spaniards  and  Italians,  both 
in  Europe  and  Anderica.  This  is  circular,  varying  in  diameter  from  12 
to  15  feet.  It  has  leaden  balls  around  the  edge,  and  a  long  rope  attached 
to  the  center.  This  is  thrown  very  skillfully  to  a  considerable  distance 
in  such  a  way  as  to  fall  flat  upon  the  water,  and  dropping  rapidly  to 
the  bottom  incloses  any  fish  that  may  happen  to  be  beneath  it.  When 
the  rope  is  hauled  on,  the  leaden  balls  at  the  edge  come  together  at  the 
bottom,  so  that  the  net  is  pursed  up  when  drawn  from  the  water,  and 
the  fish  are  found  therein  as  in  a  pocket. 

The  seine  is  also  familiar  to  all.  This  is  a  continuous  net,  with  floats 
of  cork,  glass  balls,  or  light  wood  along  the  upper  margin,  and  weights 
of  lead  or  stone  along  the  lower  or  bottom.  Sometimes  it  has  a  bag  in 
the  center,  for  the  greater  facility  of  holding  the  fish.  This  net  is  some- 
times worked  from  the  shore,  one  end  being  held  on  or  near  it,  and  the 
other  carried  around  so  as  to  form  a  sweep  when  the  two  ends  are  hauled 
in  simultaneously.  Sometimes  this  is  dropped  in  the  sea  and  made  to 
inclose  a  school  of  fish.  This  becomes  a  purse-net  when  there  is  some 
arrangement  for  bringing  the  lower  edge  of  the  net  together,  like  the 
inclosure  at  the  mouth  of  a  purse,  so  that  the  fish  find  themselves  closely 
confined,  both  laterally  and  below. 

The  trammel-net  is  a  very  efficient  means  for  capturing  fish  in  waters 
where  dragging  is  not  possible  or  convenient.  This  consists  of  three 
nets  bound  together  at  the  edges,  the  outer  ones  on  either  side  having 
a  large  mesh^  and  the  central  one  a  fine  mesh  and  much  fuller  than 
the  others.    Fish  swimming  incautiously  against  this  net  pass  through 
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the  outer  mesh  and  strike  a^aiust  the  fiuor  central  net,  carrying  alold 
of  it  through  the  large  mesh  of  the  net  m  the  opposite  side,  and  thus  be- 
come pocketed. 

The  simplest  of  all  net^,  perhaps,  is  the  giilnet,  which  is  a  webbing 
of  usually  very  fine  twine,  made  to  float  either  from  the  surface  or  car- 
ried to  the  bottom.  The  fish,  unaware  of  its  presence,  or  careless  in  re- 
gard to  it,  in  swimming  against  it  pass  the  head  and  shoulders  through 
the  mesh  and  become  entangled  and  held  until  removed,  or  until  de- 
Yoored  by  some  predacious  fish  or  invertebrate.  Xo  mode  of  fishing  is 
more  economicalthan  this,  as  the  capital  required  is  comparatively  light. 
The  nets  can  be  managed  by  a  few  persons,  and  it  is  only  the  large  fish 
that  are  taken,  the  smaller  ones  passing  readily  through  the  meshes. 

The  stake  net  will  be  found  described  in  the  report  of  the  U.  S.  Fish 
Commission.  It  comes  more  properly  under  the  head  of  weirs  and 
pounds. 

The  beam-trawL — The  beam-trawl  is  not  used  in  America  for  the  capt- 
ure of  fish,  although  it  has  been  a  favorite  piece  of  apparatus  with  the 
U.  S.  Fish  Commission  for  capturing  specimens  of  various  kinds  of 
fishes  and  other  marine  objects.  It  is,  however,  extremely  probable 
that  at  no  distant  day  it  may  come  into  use  and  our  fisheries  be  prose- 
cuted to  a  very  considerable  degree  by  its  aid,  although  hardly  to  such 
an  extent  as  it  is  employed  around  Great  Britain  and  off  the  coasts  of 
France,  Holland,  and  Belgium. 

It  is  essentially  a  large  bag-net,  the  mouth  of  which  is  low  and  broad, 
and  which  is  dragged  along  the  bottom  behind  a  vessel  of  suitable  di- 
mensions. This  is  kept  in  shape  by  means  of  a  beam  of  wood  resting 
at  either  end  on  iron  runners,  which  hold  it  up  at  the  proper  distance 
from  the  ground  and  receive  the  friction  of  the  bottom.  As  these  run- 
ners are  connected  above  to  the  beam,  at  the  lower  end  they  are  united 
by  a  leaded  rope,  which  constitutes  the  lower  edge  of  the  bag.  This 
leaded  line  is  very  slack  and  forms  a  bend  reaching  nearly  half  way  the 
length  of  the  net,  which  is  usually  twice  as  long  as  it  is  broad  and  ends 
in  a  long,  narrow  apex.  As  it  is  drawn  along  the  bottom  with  the  tide, 
the  fish,  which  usually  are  found  lying  with  their  heads  towards  the  tide, 
are  first  dislodged  by  the  lead  line,  and  whether  they  head  upward  or 
forward,  are  met  by  the  upper  side  of  the  nev,  extending  behind  the 
beam.  By  the  continual  motion  of  the  trawl  they  are  ultimately  carried 
back  to  the  opposite  end  of  the  net,  and  there,  getting  into  the  pockets, 
are  prevented  from  returning. 

The  size  of  the  beam  varies  considerably.  By  an  old  British  enact- 
ment the  beam  was  not  to  exceed  36  feet  in  length ;  but  it  is  sometimes 
now  made  nearly  50.  The  length  of  the  net  for  a  36-foot  beam  would 
be  about  70  feet,  and  one  for  a  50-foot  beam  would  be  about  100  feet 
long.  The  net  is  made  with  meshes  of  suitable  size,  and  is  usually 
saved  from  abrasion  on  its  under  surface  or  posterior  end  by  folds  of 
old  netting. 
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Tb'e  beam-trawl  is  now  used  almost  exclusively  on  the  coast  of  Great 
Britain  for  the  capture  of  the  more  important  food-tishes,  especially  of 
the  turbot  and  sole,  few  of  which  reach  the  markets  captured  in  auy 
other  way.  About  nine  thousand  tons  of  lish  are  furnished  annually 
from  this  source  alone  to  the  London  market ;  and  it  is  not  too  much  to 
say  that  without  its  use  it  would  be  impossible  to  furnish  the  Englisli 
markets  with  fish. 

There  are  other  modifications  of  the  trawl  in  different  countries,  all, 
however,  on  the  same  general  principle  of  the  dragging  of  a  bag  of 
nettibg  along  the  sea-bottom.  Sometimes  this  is  carried  under  the  ves- 
sel, where  it  is  used  particularly  for  the  capture  of  whitebait  and  other 
small  fish.  In  other  cases,  as  in  Spain,  two  vessels  are  used.  The 
simplest  form,  however,  that  in  common  use  by  the  English,  French, 
and  Dutch  trawlers,  is  as  described.  This  is  dragged  behind  the  ves- 
sel at  the  rate  of  one  or  two  miles  an  hour,  always  with  the  current,  and 
is  sometimes  kept  down  for  several  hours  in  succession. 

Many  objections  have  been  brought  to  the  use  of  the  beam-trawl  on 
the  score  of  its  exhausting  the  grounds,  destroying  the  spawn  of  the 
fishes,  killing  great  numbers  of  small  fry,  &c.  A  royal  commission  was 
therefore  ordered  to  investigate  the  whole  subject  of  the  methods  of 
capturing  fish  in  the  British  dominions,  and  to  determine  whether  any  of 
them  were  hurtful  or  not.  This  was  composed  of  Professor  Huxley,  Mr. 
James  Caird,  and  Mr.  S.  Le  Fevre,  who  took  up  the  subject,  and  after 
investigating  it  most  thoroughly  gave  it  as  their  opinion  that,  so  far  from 
being  a  destructive  method  of  fishing,  the  use  of  the  beam-trawl  was  one 
of  the  most  commendable  5  that  it  involved  no  greater  unnecessary  waste 
to  fish  life  than  other  methods,  and  less  than  most;  that  so  far  from 
destroying  the  spawn  of  fish,  no  one  could  show  that  «tf  egg  of  a  fish 
was  ever  taken  in  it,  especially  in  view  of  the  fact  that  cod,  mackerel, 
the  turbot,  and  the  fiat-fish  generally,  the  eggs  of  which  it  was  especially 
accused  of  destroying  in  great  numbers,  all  spawn  in  the  open  sea,  their 
eggs  floating  generally  near  the  surface  until  hatched,  and  that,  con- 
sequently, the  beam-trawl  could  have  no  influence  whatever  upon  them. 
It  was  also  shown  that  the  actual  nesting-places  of  many  of  the  fish, 
such  as  the  herring,  &c.,  are  among  the  rocky  portions  of  the  8ea-bo^ 
tom,  where  the  beam-tralvl  could  not  be  used,  requiring,  as  it  does,  a 
perfectly  smooth,  level  sea-bottom  for  its  action. 

The  masses  of  so-called  fish  spawn  taken  up  from  the  bottom  by  the 
beam-trawl,  has  proved,  in  all  cases  to  belong  to  one  of  the  lowest  forms 
of  sea  animals,  either  the  Alcyonum  digitatum^  or  so-called  dead  man's 
fingers,  on  the  English  coast,  or  to  the  compound  ascidian,  very  abun- 
dant in  America. 

The  report  of  the  commission  states  emphatically  as  the  final  result 
of  its  inquiries  that  this  mode  of  fishing  has  been  prosecuted  in  many 
localities  from  fifty  to  a  hundred  years,  not  only  without  diminishing 
the  supply,  but  indeed  showing  increased  captures,  in  consequence  of 
the  increased  number  and  size  of  the  vessels  employed. 
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As  the  beam-trawl  can  only  be  used  to  advantage  in  the  capture  of 
the  flat-fish  and  flounders,  what  it  may  take  of  cod  and  other  fishes  con- 
sdtuting:  but  a  small  percentage  of  its  catch,  it  is  not  likely  that  its 
ase  will  be  introduced  into  the  United  States  until  these  fish  assume  a 
greater  proportional  value.  With  the  great  number  of  more  or  less  de- 
sirable 8i>ecies  of  the  flat-fishes  in  our  waters  there  is  no  doubt  that  im- 
mense catches  could  be  made  by  this  mean^,  and  the  day  is  probably 
not  very  distant  when  we  shall  find  trawlers  at  work  along  Vineyard 
Sound  and  off  the  coast  of  New  York,  New  Jersey,  and  the  States 
farther  south.  Here  there  are  thousands  of  square  miles  of  sea-bottom 
admirably  adapted  to  its  use,  where  a  rich  harvest  awaits  its  introduc- 
tion. 

Weirs  and  pounds. — ^The  various  forms  of  this  most  wholesale  mode 
af  taking  fish  will  be  found  fully  figured  and  described  in  the  first  re- 
port of  the  U.  S.  Fish  Commission.  I  may,  however,  briefly  recapitu- 
late some  of  the  more  prominent  varieties.  These  are,  the  floating  trap 
»r  madrague,  the  heart-net  or  pound,  the  stake-net,  and  the  weir  in  its 
rarioas  forms. 

These  all  depend  upon  the  movement  of  the  fish  in  bands,  and  are 
sometimes  worked  in  deep  water,  in  which  the  apparatus  is.  constantly 
immersed,  sometimes  depending  upon  the  retention  of  the  fish  which 
x>me  in.at  high  water  until  the  water  runs  out,  leaving  the  fish  high  and 
Iry,  or  else  concentrated  in  small  inclosed  pools. 

The  Secounet  (Rhode  Island)  traps  consist  in  a  succession  of  inclos- 
ires  held  by  anchors,  and  are  similar  in  general  character  to  the 
madrague  of  the  Mediterranean.  While  in  America  the  nets  scarcely 
take  anything  else  but  scup,  sea  bass,  tan  tog,  and  similar  fisb,  those  of  the 
Vfediterranean  d.re  especially  used  for  the  capture  of  tunnies  or  horse- 
mackerel.  A  corresponding  difference  in  the  size  of  the  net  and  in  the 
thickness  of  the  netting  is  to  be  found.  The  heart-nets,  or  pounds 
proper,  are  principally  in  use  in  Vineyard  Sound  and  Buzzard's  Bay. 
[n  these  a  wall  of  netting  supported  upon  stakes  extends  perpendicu- 
larly from  the  shore  and  ends  in  a  heart-shaped  apartment,  the  pointed 
»nd  of  which  passes  into  what  is  called  the  bowl.  The  fish,  in  their 
movements  along  the  coast,  come  to  the  wall  of  netting  and  are  ar- 
rested and  turned  seaward.  Their  course  along  the  line  of  netting 
[>rings  them  to  the  main  inclofiure,  which  is  so  constructed  that  in  cir- 
jling  round  in  schools  they  cannot  readily  find  their  way  out,  owing  to 
^eir  indisposition  to  turn  an  abrupt  corner.  Their  only  escape  is  into 
the  bowl,  which  constitutes  a  second  apartment  having  a  bottom  of 
netting.  Here  they  remain  until  the  fishermen  come  on  the  scene,  and 
3losing  up  the  narrow  entrance  to  the  bowl  secure  whatever  it  may  con- 
tain. They  proceed  to  lift  the  netting  of  the  bowl  in  which  are  the  liv- 
ng  fish,  and  throwing  away  the  refuse,  the  desirable  varieties  are  put 
n  a  boat  or  smack,  or  else  placed  in  what  is  called  a  pocket,  another  in- 
jlosure,  in  which  they  can  be  kept  until  marketed.  Of  this  apparatus 
there  are  many  varieties. 
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The  stake-uets  are  used  more  particularly  in  the  waters  of  the 
Dominion  for  the  capture  of  salmon.  The  weirs  are  more  generally  to 
be  found  on  the  north  side  of  Cape  Cod  and  on  the  coast  of  Maine  and 
the  Provinces.  In  these  northern  localities  their  use  is  principally  con- 
fined to  the  capture  of  the  herring.  On  Gape  Cod,  however,  they  take 
immense  numbers  of  sea  herring,  aiewives,  and  other  species. 

Many  minor  varieties,  an^  some  of  considerable  prominence  of  both 
pounds  and  weirs,  are  to  be  met  with  in  different  partes  of  the  world.  1 
have,  however,  mentioned  those  in  more  general  use  in  the  United 
States. 

Other  methods, — ^The  remaining  methods  of  capturing  fish  most  usually 
employed  are  narcotics,  poisons,  and  explosives.  The  narcotics  and 
poisons  are  essentially  of  a  simple  character,  in  some  cases  the  fishes 
being  merely  stupefied,  and  in  others  actually  killed.  These  are  not 
used  in  sea  fishing,  but  many  an  owner  of  a  trout  pond  or  stream  has 
had  reason  to  deplore  the  dishonesty  of  the  age  in  the  loss  he  has  expe- 
rienced in  a  single  night  by  the  poacher  who  has  resorted  to  poisons 
for  securing  his  bag  of  fish.  Vegetable  substances  are  generally  used 
for  this  purpose,  some  of  them  of  a  character  very  easily  obtained.  It 
is  not  necessary  for  my  present  object  to  mention  them. 

Explosives  as  a  means  of  capturing  fish  have  come  into  use  quite  re- 
cently. The  explosion  of  dynamite  and  other  cartridges  by  means  of  a 
time  fuse  or  a  wire  often  results  in  benumbing  or  killing  large  numbers 
of  fish.  It  is  frequently  employed  by  poachers  upon  trout  or  other 
ponds.  In  the  mining  regions  of  California  very  great  destruction  to 
trout  and  salmon  in  the  rivers  and  pools  has  resulted  from  this  practice. 
In  the  sea  not  unfrequently  the  involuntary  result  of  submarine  explo- 
sions, for  the  removal  of  sunken  wrecks  or  rocks,  is  the  destruction  of 
great  numbers  of  fish,  which  show  themselves  on  the  surface  soon  after 
the  explosion.  In  some  cases,  as  on  the  coast  of  California,  where 
schools  of  fish  have  been  thus  exposed,  great  slaughter  has  been  pro- 
duced in  this  way.  This  method  of  destroying  fish  is  highly  objection- 
able, on  the  ground  that  it  kills  many  more  fish  than  can  be  utilized,  as 
they  are  washed  away  by  the  tides  and  lost. 

D. — Bait  used  in  the  sea  fisheries  of  eastern  north  America. 

Baits  and  allurements. — Having  thus  presented  an  account  of  the  more 
effective  apparatus  by  which  fish  are  captured,  I  proceed  to  indicate  the 
more  common  baits  and  allurements  to  the  hook  or  the  net  employed 
by  the  American  fishermen.  These  are  of  various  kinds,  the  simplest 
consisting  of  the  naked  hook,  which  by  its  rapid  motion  through  the 
water  induces  many  fish  to  snap  at  it,  and  to  be  caught  thereby.  The 
bluefish,  bass,  pickerel,  and  many  other  varieties  are  caught  with  ahook 
having  some  bright  substance  forming  part  of  the  shank.  This  may 
be  a  piece  of  bright  pewter,  tin,  bone,  iron,  or  other  substance,  and 
presented  in  the  form  of  a  plate,  a  cylinder,  a  spoon,  or  else  a  screw, 
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by  which  a  rapid  rotation  or  whirling  motion  is  caused  when  drawn 
through  the  water.  Not  anfreqaently  an  eel-skin  or  similar  substance 
is  stretched  over  the  shank  of  tbe  hook,  and  answers  an  excellent  pur- 
pose. A  bait  of  white  cloth  is  sometimes  quite  sufficient  in  taking 
mackerel.  The  efficiency  of  a  piece  of  red  flannel  fastened  to  three  hooks, 
placed  back  to  back,  in  taking  frogs  is  well  known  to  boys  in  the 
country. 

Vegetable  substances  are  not  much  used,  as  few  fish  are  attracted  by 
them.  Bread  crumbs,  corn,  cabbage,  leaves,  &c.,  may  be  employed  in 
the  capture  of  carp  and  other  veget;able  feeders. 

Animal  matter  is  generally  employed  as  bait  to  attract  fishes  to  the 
hook  or  into  a  net,  other  substances  being  considered  of  little  account 
in  comparison,  almost  every  animal  of  any  kind  or  description  being 
available  to  a  greater  or  less  extent  for  the  purpose.  In  sea  fishing 
mammals  are  not  used  very  extensively.  Portions  of  meat  of  almost  any 
kind  are  used  by  the  fresh-water  angler  for  the  capture  of  catfish,  eels, 
the  percoids,  &c.  At  sea  the  flesh  of  the  porpoise  and  other  cetaceans 
is  not  unfrequently  relied  upon  for  the  capture  of  cod  and  halibut  when 
other  bait  fails. 

Few  persons  realize  the  extent  to  which  birds  are  sometimes  employed 
as  bait  in  the  great  ofifshore  fisheries,  the  banker,  when  other  bait 
fails,  being  able  frequently  to  take  large  numbers  of  fish  by  the  use  as 
bait  of  the  ProceUariaj  including  petrels,  fulmars,  &c.,  as  also  of  gulls, 
murres,  &c.  Most  of  these  forms  are  easily  caught  on  the  hook,  some- 
times as  many  as  a  thousand  birds,  and  especially  of  the  i)etrel  family 
generally  {Puffinus  major) j  have  been  taken  and  used  for  bait  by  a  single 
vessel  on  the  Grand  Bank.  The  gannets,  penguins,  cormorants,  &c.,  are 
also  taken  in  some  parts  of  the  world  foi*  a  similar  purpose. 

On  this  subject,  Gapt.  J.  W.  Collins  says:  *'A  few  years  ago,  when 
many  of  the  Grand  Bankers  went  '^  shack  fishing"  and  depended  to  a  con- 
siderable extent  on  catching  birds  for  bait,  many  thousands  (mostly  Puf- 
Jinus  major)  were  caught  and  used  by  the  crew  of  each  vessel  on  a  single 
trip.  As  these  trips  were  sometimes  three  or  four  months  in  leugth, 
and  it  was  often  possible  for  the  crew  to  catch  several'  hundreds  in  a 
bingle  day — indeed  I  have  known  of  one  man  taking  nearly  a  hundred 
in  a  few  hours — it  will  readily  be  seen  that  an  enormous  amount  of  these 
birds  must  have  been  utilized  in  a  single  summer  for  this  purpose." 

There  is  but  httle,  if  any,  use  of  the  reptiles  in  the  sea  fisheries  of  the 
United  States,  although  the  frog  is  called  into  play  in  certain  forms  of 
fresh-water  fishing. 

The  various  kinds  of  marine  vertebrates  constitute  the  chief  portion 
of  the  sea-fisherman's  bait,  partly  in  consequence  of  their  more  ready 
availability,  and  partly  because  the  fishes  sought  for  are  more  accus- 
tomed to  fish  as  food,  and  are  more  rea<lily  attracted  to  it.  The  other 
kinds  of  bait  just  mentioned  come  into  play  as  substitutes,  but  can  hardly 
be  considered  as  representing  the  regular  resources  of  tiie  North  At- 
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lantic  fishermen,  and  I  therefore  proceed  to  a  more  detailed  consider- 
ation of  the  standard  articles  of  supply  for  bait,  consisting  especially 
of  fishes,  crustaceans,  and  moliusks. 

In  the  portion  of  the  report  devoted  to  the  methods  and  apparatus 
of  fishing  practiced  in  the  Eastern  United  States  and  the  British  Prov- 
inces some  allusion  has  been  made  to  the  subject  of  bait  for  the  hand 
and  long  lines,  but  it  may  be  well  to  review  the  subject  in  a  more  sys- 
tematic manner,  beginning  with  the  enumeration  of  the  following  as 
the  more  prominent  substances  used : 

1.  Menhaden.  *    8.  Squid. 

2.  Alewives.  9.  Whelks. 

3.  Sea  Herring.  10.  Clams. 

4.  Mackerel.  11.  Mussels,  oysters,  and  scallops. 

5.  Gapelin.  12.  Lobsters,  crabs,  shrimps,  and 

6.  Sundry  species  of  less  note.                   other  crustaceans. 

7.  Roes  of  various  fishes,  especially 

of  cod  and  mackerel. 

Other  varieties  of  animal  substances  are  used  as  bait  upder  particu- 
lar circumstances  and  in  particular  localities  ;  but  those  just  mentioned 
are  of  most  economical  value,  and  the  i)Ossibility  of  obtaining  one  or 
other  of  them  in  greater  or  less  abundance  constitutes  a  very  important 
factor  to  the  fisheries  of  the  mackerel,  thQ  cod,  the  halibut,  and  other 
species. 

Of  the  species  mentioned,  the  menhaden  is  at  present  peculiar  to  the 
shores  of  the  United  States,  while  the  fifth,  or  capelin,  is  found  only 
about  Newfoundland,  on  the  coast  and  islands  of  the  Bay  of  Saint 
Lawrence,  and  the  coast  of  Labrador.  Dr.  Gilpin  refers  to  the  occurrence 
of  capelin  in  Halifax  Harbor  one  season ;  but  it  is  unknown  as  a  rega. 
lar  visitant  there,  nor  has  it  ever  been  positively  noticed  even  as  an 
occasional  visitant  of  the  Bay  of  Fundy. 

The  special  details  in  regard  to  the  natural  history  and  character  of 
the  fishes  just  enumerated  belong  in  the  chapter  on  the  natural  history 
and  economy  of  the  several  American  species,  and  are  merely  alluded 
to  briefly  in  this  special  connection  as  bait. 

In  the  very  great  variety  of  fish  bait,  and  its  occurrence  at  the  vari- 
ous seasons  of  the  year  at  different  points,  all  portions  of  tl^e  United 
States  and  the  Provinces  may  be  considered  as  equally  well  i>rovided 
in  this  respect;  and  although  circumstances  may  render  the  i)rocuring 
of  this  bait  in  a  particular  locality  a  convenience,  yet  it  can  be  easily 
shown  that  whatever  be  the  restrictions  upon  either  country  as  to  par- 
ticular localities,  there  can  be  no  question  as  to  the  possibility  of  se- 
curing an  ample  supply  in  some  other,  although  possibly  at  somewhat 
greater  trouble  and  expense. 

(1)  Menhaden. — Of  all  the  species  mentioned  as  used  for  bait  the 
menhaden  is  probably  that  of  most  importance,  whether  w^e  consider 
its  wide  extent  of  distribution,  its  overwhelming  abundance  along  the 
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coast  at  dififerent  times,  or  its  attractiveness  to  other  fish.  Wherever 
it  is  met  with,  at  dififerent  seasons  of  the  year,  from  Florida  to  Penob- 
scot Bay,  it  is  always  in  request  for  bait.  It  is,  however,  only  in  the 
northern  part  of  the  United  States  that  it  is  ^^slivered"  and  put  up  in 
large  quantities  either  in  ice  or  in  salt  and  carried  on  distant  voyages 
for  the  purpose  of  catching  cod  or  mackerel.  There  is  a  x^eculiar 
toughness  of  the  flesh  and  rankness  of  flavor  which  seem  to  constitute 
an  appetizing  attraction,  not  to  be  resisted  by  flshes  generally,  and  the 
lK>ssessor  of  menhaden  bait  will  be  able  ta  entice  mackerel  and  cod, 
striped  bass,  sea  bass,  and  other  fishes,  when  a  fellow-fisherman  near 
by  finds  other  bait  valueless  in  comparison. 

The  earliest  appearance  of  schools  of  menhaden  ofif  the  coast  of  the 
Middle  States  is  the  signal  for  securing  a  quantity  for  the  cod  fishing 
banks ;  and  until  their  disappearance  from  the  North  they  are  in  con- 
stant request,  this  application  of  the  fish,  of  course,  being  entirely  inde- 
I)eGdent  of  its  use  in  the  preparation  of  oil  and  guano. 

(2)  Aletcires. — The  two  species  of  alewives,  taken  together,  have  a 
still  greater  range  than  the  menhaden,  being  found  from  Florida  to  the 
coast  of  Labrador,  and  are,  if  anything,  more  abundant  iu  the  Middle 
and  Southern  States  than  at  points  farther  north.  They  enter  the 
mouths  of  all  the  rivers  from  the  sea  in  vast  schools,  beginning  iu  the 
early  spring  in  each  latitude,  and  can  be  taken  for  a  few  weeks  in  any 
quantity.  They  can  be  obtained  as  early  as  January  in  the  Saint  John's 
liiver,  Florida,  and  iu  March  or  April  in  the  Potomac,  and  would,  un- 
doubtedly, if  other  fish  were  unprocurable,  be  used  for  the  spring  cod 
fishery,  serving  a  very  excellent  purpose  in  this  respect.  It  is  probable 
that  the  numerous  schools  of  adult  fish,  coming  iu  from  the  depths  of 
the  ocean  to  the  shores  in  the  spring,  and  of  the  young  that  pass  out 
seaward  in  the  autumn  draw  the  larger  sea  h&h  into  the  vicinity  of  the 
land,  and  there  can  be.no  reasonable  question  that  the  great  decrease 
iu  numbers  of  the  latter,  within  the  last  fifty  or  one  hundred  years,  has 
been  caused,  in  large  part,  by  human  agencies,  which  have  rendered  it 
necessary  to  change  the  location  of  the  fishing-grounds  and  to  greatly 
limit  the  capture  in  ordinary  boats  of  cod,  haddock,  hake,  and  the  like 
in  the  bays  and  on  the  shores  of  New  England,  which  was  formerly  so 
extensive  and  profitable. 

As  will  be  shown  elsewhere,  it  is  entirely  within  the  power  of  man  to 
restore,  in  a  great  measure,  the  previous  abundance  and  greatly  to  im- 
prove the  general  fisheries  of  the  coast. 

The  attractions  of  the  young  shad  and  salmon  are  doubtless  to  be 
added  to  those  of  the  alewife  and  herring  in  drawing  the  larger  fish 
towards  the  shore,  but  they  are  of  less  moment  in  this  respect  in  view 
of  their  inferior  abundance. 

(3)  SeaHerring. — Next  to  the  menhaden,  and  indeed  in  advance  of  itin 
some  parts  of  British  North  America,  is  to  be  mentioned  the  sea  herring, 
which  is  to  be  found  in  one  locality  or  another  throughout  the  entire 
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year,  the  fishes  now  spawning  in  one  vicinity  and  then  feeding  in  an- 
other. Without  the  sea  herring  the  fisheries  of  the  northeastern  coast 
of  North  America  would  be  very  indifferent;  and  it  is  a  subject  of  great 
congratulation  that  it  is  to  be  had  at  nearly  all  seasons,  especially  when 
most  needed  as  bait. 

Both  the  menhaden  and  the  herring  are  used  either  entire  for  baiting 
the  hooks,  or  chopped  up  fine  in  a  bait-mill  as  chum  for  attra<^ting  the 
mackerel  within  reach  of  the  hook  and  line  or  into  the  net.  The  sea 
bass  of  the  New  England  coast  finds  during  the  summer  season  the 
chum  of  the  menhaden  an  irresistible  attraction,  bringing  them  within 
reach  of  the  angler  whenever  its  influence  is  experienced. 

Menhaden  and  herring  are  usually  cut  in  pieces  for  bait  for  cod  and 
for  many  other  varieties  of  fish;  only  the  small  herring,  "spurlingj^are 
used  whole. 

(4)  Mackerel. — The  mackerel  is  used  very  frequently  as  bait,  generally 
the  smaller  and  inferior  individuals,  or  those  less  valuable  for  salting 
being  employed.  They  are  also  sometimes  chopped  up  as  bait  for  mack- 
erel when  cheaper  material  is  not  to  be  had. 

(5)  Capelin. — Allied  if  not  identical  forms  of  capelin  occur  on  both 
sidesof  the  North  Atlantic,  and  areevery  where  eagerly  sought  after  as  bait 
for  cod  during  the  period  of  its  presence.  Unfortunately  on  the  Ameri- 
can coast  it  is  found  for  only  about  six  weeks.  It  is  then  in  overwhelm- 
ing abundance,  coming  in  for  the  purpose  of  spawning,  the  eggs  being 
sometimes  washed  on  the  shore  in  great  windrows,  and  frequently  in  the 
edges  of  the  sea  forming  beds  several  inches  deep.  When  perfectly 
fresh  no  fish  can  resist  its  attractions,  and  for  shore  cod-fishing  during 
the  season  nothing  better  can  be  had.  It  is,  however,  not  considered 
especially  advantageous  for  the  bank  fishing.  The  capelin  is  kept  fresh 
in  ice  by  the  American  bankers  from  8  to  10  days,  and  occasionally  a 
little  longer.  The  French  fishermen  use  immense  quantities  of  salt 
capelin  in  the  Grand  Bank  cod-fishery,  though  by  Americans  they  are 
not  considered  good  bait  when  salted. 

In  Norway  the  capelin  is  used  very  largely  in  the  spring  cod  fisheries 
o  f  Finmark,  and  its  approach  is  hailed  with  the  greatest  satisfaction  by 
the  fishermen. 

(6)  Sundry  fishes  used  as  bait. — The  sand-launce  (Ammodytes)  may 
also  be  referred  to  as  specially  useful  as  a  bait,  as  it  can  be  obtained 
in  certain  localities  along  the  coast  of  the  United  States  and  the  Prov- 
inces in  vast  numbers,  and  is  frequently  used  as  a  substitute  for  other 
kinds  of  bait,  and  the  corresponding  European  species  is  equally  satis- 
factory, being  used  by  the  fishermen  on  a  large  scale.  Although  less 
in  size  than  most  of  the  species  just  enumerated,  it  can  be  used  entire 
and  constitutes  quite  a  tough,  desirable  bait.  Tliis  fish  lives  mostly  in 
the  sand,  where  it  buries  itself  with  great  rapidity  and  is  entirely  con- 
cealed from  view. 

Other  baits  are  frequently  used  both  in  the  large  and  small  fisheries, 
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eels  and  lampreys,  portions  of  the  bellies  of  coil  and  mackerel,  the  eyes 
of  these  and  other  fishes,  and  indeed  almost  any  form  of  refuse  fish. 
Dead  fish  of  any  kind  are  also  nsed  to  constitate  bait  for  taking  lob- 
sters. 

(7)  The  roe  offish. — ^There  is  no  question  bat  that  the  roe  of  fish  con- 
stitates  a  very  large  percentage  of  the  food  of  the  inhabitants  of  the 
sea,  as  it  is  only  by  the  provision  for  the  destruction  of  the  large  propor- 
tion that  particular  species  are  prevented  from  increasing  in  undue  and 
overwhelming  nnmbers.  It  is  rarely  that  any  fish  can  resist  the  attract- 
iveness of  fish  roe,  the  eggs  of  trout  and  salmon  being  used  largely  in 
California  for  this  purpose  when  nothing  else  has  any  attraction. 

Besides  the  nse  of  the  roe  of  fishes  as  food  for  man  it  constitutes  an 
important  element  on  a  large  scale  in  the  sardine  fisheries  of  Europe. 
The  salted  roe  of  the  cod  and  of  the  mackerel  is  prepared  for  this  pnr- 
pose  and  shipped,  to  the  extent  of  many  millions  of  pounds,  about 
9,000,000  ponnds  of  cod  roe  (worth  $600,000),  and  one  or  two  millions  of 
that  of  the  mackerel,  having  been  furnished  in  one  year  by  Norway. 
Small  shipments  have  been  made  from  the  United  States  to  Europe  for 
the  same  purpose. 

These  eggs  are  used  especially  for  attracting  schools  of  sardines  into 
the  vicinity  of  the  gill-nets,  and  for  that  they  are  considered  almost  in- 
dispensable.* It  is  a  question  whether  this  same  roe  could  not  be  em- 
ployed advantageously  in  the  mackerel  fishery  as  a  toling-bait  of  a 
more  satisfactory  character  even  than  the  finely-chopped  fiesh  of  fish 
It  keeps  much  more  readily  than  any  other,  and  its  use,  if  not  already 
attempted,  should  be  experimented  upon,  as  the  roe  both  of  the  cod  and 
the  mackerel  until  recently  has  been  a  refuse  product.  It  is  worth 
considering  whether  it  may  not  be  prepared  and  used  to  advantage  for 
the  purpose  in  question,  t 

(8)  Squid. — ^The  squid,  one  of  the  cephalopods,  a  group  of  the  mol 
lusks,  is  also  a  highly  important  element  in  the  question  of  bait  for  the 
capture  of  deep-sea  fishes,  especially  the  cod  and  its  allies,  and  occurs 
in  overwhelming  numbers  along  the  entire  coast  of  the  eastern  United 
States  and  of  the  Dominion.    Of  this  there  are  two  principal  forms 

*Aocoidiiig  to  De  la  Blanch^re,  Le  P6ohe  et  les  Poissons,  1,500,000,000  of  these  fish  are 
brooght  into  the  port  of  Concarneau  alone,  this  being  only  one  of  many  from  which 
the  industry  is  carried  on  in  France,  Spain,  and  elsewhere. 

t  AU  bait  as  above  referred  to  is  nsed  fresh  whenever  it  can  bo  done.  It  is,  however, 
preaerved  in  various  ways,  sometimes  by  drying,  more  froqaently  by  salting.  The 
nse  of  ice  of  late  years  has  come  into  play  very  extensively  and  constitatos  a  ncce88ary 
element  in  most  fisheries  whether  for  the  preservation  of  the  bait  itself  or  of  the  fish 
when  canght.  For  the  most  part  the  bait  is  preserved  by  keeping  ice  in  contact  with 
it.  It  is  probable,  however,  as  already  suggested,  that  hard  freezing  may  more  ad- 
vantageously be  snbetitnted  in  many  cases  as  being  more  likely  to  retain  the  same 
attractiveness  that  freshly-caught  bait  presents.  It  is  quite  probable  that  by  using 
^lecial  apparatus  and  adjustments  the  hard  freezing  may  be  conducted  at  very  little 
exi»ense. 

8.  Mis.  90 9 
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equally  attractive  to  the  fish,  and  occurring  in  very  great  numbers,  the 
more  northern,  the  Ommastrephes^  being  found  about  Newfoundland  and 
other  portions  of  the  Dominion,  and  the  Loligo  in  increasing  numbers 
from  Gape  Cod  south  and  westward.  They  are  used  either  fresh,  im. 
mediately  after  being  caught,  or  sometimes  kept  in  ice;  being  very 
largely  salted,  however,  in  which  condition  they  maintain  their  attract- 
iveness for  about  three  weeks.*  They  are  usually  taken  at  sea  by 
means  of  the  jig,  and  inshore  the  weirs  and  pounds  are  sometimes 
found  to  contain  them  in  immense  numbers. 

The  squid;  of  one  species  or  another,-  is  found  off  the  coast  through- 
out the  greater  part  of  the  year,  in  Newfoundland  more  especially  in 
the  spring  and  summer,  and  on  the  Massachusetts  coast  at  almost  ail 
times.  It  occurs  more  rarely  in  winter,  apparently  passing  off  into  the 
warmer  waters.  It  is  probable  that  by  exposing  the  squid  to  the  cold 
of  a  freezing  mixture  and  rendering  them  specially  hard,  they  may  be 
kept  indefinitely  or  until  wanted.  Among  other  pounds  where  squid 
have  been  taken  in  large  numbers,  that  at  Waquoit,  Mass.,  captured 
more  than  6,000  in  a  single  day ;  and  at  the  same  pound,  the  captures 
for  the  first  twenty-five  days  in  May  alone  amounted  to  35,000.  (Rep. 
U.  S.  F.  C,  1871-'72,  page  174.) 

(9)  Whelks,--- A.^  already  mentioned  when  discussing  the  subject  of 
the  long  or  trawl  line  as  used  in  Europe,  the  whelk  or  Buccinum  iindo- 
tum  was  referred  to  as  the  principal  bait  for  that  mode  of  fishing ;  and 
although  captured  every  year  in  immense  numbers  for  use  by  quite  a 
large  fleet  of  boats  and  vessels,  it  still  appears  to  be  as  abundant  as 
ever.  Here  we  have  another  indirect  illustration  of  the  influence  of 
man  in  producing  a  balance  of  power  in  the  sea,  the  whelks  being 
notorious  enemies  of  the  oyster  and  other  moUusks  and  destroying 
them  in  great  numbers.  The  drain,  therefore,  upon  the  increase  of  the 
whelk  doubtless  has  a  material  effect  on  the  supply  of  these  other 
objects. 

In  England  whelks  are  taken  on  long-lines,  on  the  snoods  of  which 
the  common  shore  crabs  are  fastened  or  threaded,  no  hooks  being  em- 
ployed. When  laid  down,  the  whelks  seize  this  bait  and,  retaining 
their  hold  with  great  tenacity,  are  hauled  up. 

Another  method  of  taking  them  is  by  means  of  baskets  baited  inside 
with  pieces  of  fish,  a  net  being  stretched  over  the  end,  with  the  basket 
in  the  center.  The  whelks  enter  this,  and  when  the  baskets  are  drawn 
up,  they  remain  in  them. 

Shallow  hoop-nets,  too,  are  baited  with  fish  for  ]this  purpose,  and  tiie 
incidental  advantage  of  their  capture,  as  already  stated,  is  in  the 
diminution  of  an  inveterate  enemy  of  the  oyster.    Each  smack  requires 


*  Squid  can  usually  be  kept  from  2  to  3  weeks  in  ice,  and  for  months  when  salted. 
While  the  French  use  salted  squid  almost  exclusively  on  the  Grand  Bank,  the  Amer- 
icans and  Provincials  prefer  to  have  them  fresh,  and  use  but  few  salt  ones,  and  tiiose 
only  in  the  fall  when  no  others  can  be  obtained.— J.  W.  Collixs. 
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as  bait  for  a  voyage  from  fifteen  to  twenty-five  bnshels  of  whelks. 
These  are  preserved  in  bags  made  of  netting  and  may  be  kept  for  a 
long  time  in  the  wells  of  the  smacks.  When  wanted,  the  shells  are 
broken  and  the  animals  extracted. 

The  wbelk  is  especially  common  in  the  United  States  from  Portland 
to  the  Bay  of  Fandy,  and  extends  to  the  south  of  Cape  Cod,  althoagh 
rarely.  It  Is  usnally  known  in  America  as  the  winkle,  and  is  so  abun- 
dant on  the  coast  of  Maine  that  it  could  readily  be  used  as  bait  for  cod. 

There  are  many  other  of  the  univalves  that  may  be  employed  as  bait, 
such  as  the  Busycon  and  Pyrula^  which  though  seldom  used  are  capable 
of  the  same  application. 

(10)  Clams, — The  clam  in  its  various  forms  constitutes  a  very  impor- 
tant portion  of  the  bait  used  on  a  large  scale  in  the  United  States  and 
belongs  especially  to  the  following  species : 

The  soft  clam,  My  a  arenaria. 

The  common  hard  clam,  Venus  mercenaria. 

The  most  important  of  these  is  perhaps  the  soft  clam,  Myo,  arenaria^ 
which  occurs  in  immense  numbers  along  the  entire  eastern  coast  of  the 
United  States,  and  is  consumed  both  as  food  and  as  bait.  For  the  lat- 
ter purpose  it  is  collected  very  largely  on  the  clam  flats  of  Massachu- 
setts and  Maine,  in  some  localities  the  plow  being  used  at  low  tide  to 
turn  up  immense  numbers.  An  especially  favorite  locality  is  near  Ips- 
wich, Mass.,  where  the  immense  size  of  the  aboriginal  kitchen-middens 
attest  the  antiquity  of  the  abundance  of  this  species,  these  being 
rivaled,  however,  by  the  piles  of  recent  shells  heaped  up  by  the  clam- 
diggers.  About  forty  barrels  of  salted  clams  constitute  an  average 
fjEure  for  a  cod  fishing  -vessel,  and  there  appears  to  be  no  special  diffi- 
culty in  furnishing  any  number  that  may  be  called  for,  as  notwithstand- 
ing the  demand,  the  price  at  which  they  are  sold  now  is  little  more  than 
it  has  been  for  many  years. 

The  so-called  hard  clam  is  more  southern  in  its  distribution  than  the 
Ifjfa,  and  is  less  extensively  used  as  bait,  in  view  of  the  great  demand 
for  it  as  an  article  of  food.  On  the  sea  coast,  in  a  small  way,  however, 
it  is  used  to  a  considerable  extent. 

The  hen  clam,  or  Mactra  solidissimaj  is  also  a  species  which  furnishes 
a  valuable  bait,  and  is  especially  abundant  at  present  in  the  vicinity  of 
Nantucket,  Mass.,  where  large  numbers  are  taken  out  and  used  by  the 
cod-ftshermen. 

In  the  Gulf  of  Mexico  and  the  vicinity  of  Mobile  and  New  Orleans 
the  Onathodon  cuneatus,  a  so-called  clam,  is  also  employed  largely  in 
the  minor  fisheries,  but  has  no  prominence  at  all  as  a  bait  for  the  more 
important  enterprises. 

According  to  Mr.  N.B.Nutt,  collector  of  customs  at  Eastport,  clams 
are  not  collected  to  any  great  extent  in  that  vicinity  as  bait,  but  they 
are  gathered  along  the  shore  from  Machias  to  Mount  Desert  and  sold 
by  dealers  at  Deer  Isle,  Booth  Bay,  and  Portland.    Forty  barrels  lep- 
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resent  the  allowance  for  an  ordinary  voyage  of  a  v^ltoel  of  from  50  to 
75  tons.  Of  late  years  clams  have  been  less  in  demand  for  cod-M- 
ing, fresh  herring  purchased  near  the  grounds  or  pickled  herring  being 
more  extensively  used. 

(11)  Mussels,' Oysters  J  and  Scallops. — Of  the  mussel  there  are  two  dis- 
tinct species,  both  known  under  the  same  name,  and,  although  gener- 
ically  distinct,  having  a  very  close  external  resemblance  which  prevents 
their  being  distinguished  by  the  ordinary  observer.  One  of  these  is  the 
MytiluSj  the  other  the  Modiola.  These  are  well-known  inhabitants  of 
the  waters,  being  found  attached  in  great  numbers  to  the  piles  of  piers, 
and  to  rocks,  gravel,  mud,  and  any  other  object  to  which  their  byssos 
will  adhere.  They  are  a  favorite  article  of  food  in  some  parts  of  the 
world,  being  used  largely  in  Europe  for  this  purpose ;  but  they  are  less 
esteemed  in  the  United  States.  Occasionally  very  grave  inconveni- 
ences result  from  poisoning,  of  greater  or  less  intensity,  being  produced 
by  them.  In  view  of  the  well-known  fecundity  of  the  massle,  it  may 
be  imagined  that  the  spat  in  regions  where  they  abound  constitutes  a 
very  important  element  in  the  food  of  young  fish,  and  the  contents 
of  the  towiug-net  are  very  frequently  composed  largely  of  extremely 
minute  mussels,  which  are  greedily  devoured  by  a  great  variety  of  spe- 
cies. 

The  oyster  is  not  often  used  as  bait.  It  is  almost  too  valuable  to  be 
wasted  in  this  way,  and  is  of  so  soft  and  delicate  a  texture  as  to  break 
away  from  the  hook  with  but  a  slight  touch. 

The  common  scallop,  Pecten  irradians,  which  is  extremely  abundant 
off  the  coast  of  the  Middle  and  Northern  States,  is  largely  utilized 
for  food,  and  only  occasionally  used  as  bait  for  fish. 

(12)  Lobsters,  Crabs,  Shrimps,  etc. — The  lobster  constitutes  a  very  at- 
tractive bait  in  the  small  fisheries ;  but  it  is  too  valuable  in  itself  as  an 
article  of  commerce,  to  be  employed  to  any  great  extent.  Frequently, 
however,  young  lobsters,  not  marketable,  or  falling  within  prohibited 
limits  of  the  legal  enactments  of  certain  States,  are  used  for  capturing 
shore  fishes. 

Along  the  coast  of  the  South  Atlantic  and  Middle  States  a  veiy 
favorite  bait  for  the  ordinary  shore  fishes  is  the  common  blue  crab  (Ca^ 
linectes  hastatus)  a  species  occurring  in  enormous  abundance,  and  con- 
stituting a  favorite  article  of  food,  whether  as  hard  or  soft  shell.*  This 
is  a  great  resource  to  the  fishermen,  few  fish  resisting  its  attractions, 
especially  when  the  old  shell  has  been  thrown  off,  leaving  only  a  soft 
skin  behind.  Diminishing  in  abundance  towards  Gape  God,  its  place  is 
supplied,  thence  northward,  by  what  is  there  called  the  common  crab 
{Carcinus  mcenas).    This  appears  to  constitute  an  especial  attraction  to 

the  tautog,  and  doubtless  constitutes  its  food  in  the  sea  in  very  great 
part. 

Shrimps  also  are  used  all  along  the  eastern  coast  of  the  United  States 
in  sea  fishing. 
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E.— Methods  and  routine  of  fishery. 

Tbe  necessary  limitations  of  space  in  the  present  essay  reqnire  me  to 
defer  the  consideration  of  this  subject  to  another  occasion,  especially  as 
it  will  come  natarally  within  the  investigations  of  the  forthcoming  cen- 
sus of  1880. 

F.— Preservation  of  fish  and  bait. 

The  subject  of  the  preservation  of  the  products  of  the  fisheries  in  one 
of  very  great  importance,  and  is  receiving  more  and  more  attention 
everj-  day.  In  the  earlier  period  of  the  American  Kepublic  the  abund- 
ance of  animal  life  in  the  waters  was  so  great  that  there  was  little  dif- 
ficulty in  taking  the  needed  supply  of  food  whenever  it  was  wanted, 
rendering  the  question  of  its  preservation  comparatively  unimportant. 
Of  course,  the  methods  of  salting  and  drying  were  in  vogue,  but  the 
long-continued  preservation  of  fish  in  a  fresh  state  was  of  comparatively 
little  consequence.  The  circumstances  have  changed  very  greatly  in 
this  respect.  The  abundance  of  fish,  &c.,  has  diminished  to  a  greater 
or  less  extent,  while  the  population  of  the  country  has  increased  enor- 
mously. The  demand  for  fresh  fish,  too,  has  increased  more  than  in  pro- 
portion to  the  increase  of  population.  The  great  extension  of  the  sys- 
tem of  communication  with  the  seaports,  both  by  steamboats  and  rail- 
roads, has  been  such  as  to  render  it  practicable  to  carry  the  products  of 
the  sea  fresh  to  a  great  distance.  The  same  methods  are  available  both 
for  keeping  bait  for  use  in  the  fisheries  as  are  employed  in  keeping  the 
products  of  the  fisheries  themselves,  and  it  will  therefore  not  be  neces- 
sary to  discriminate  between  them. 

We  may  consider  this  subject  of  preservation  under  several  heads  : 
(1)  As  fresh,  without  any  special  treatment;  (2)  as  fresh,  by  means  of 
ice ;  (3)  by  drying ;  (4)  by  salting  or  the  addition  of  some  chemical  sub- 
stance ;  (5)  by  smoking ;  (6)  that  of  immersion  in  alcohol  or  some  saline 
substance,  for  scientific  purposes,  which  properly  does  not  enter  into 
the  plan  of  this  paper. 

Fish  may,  of  course,  be  preserved  for  a  greater  or  less  time  for  pur- 
poses  of  food  or  bait  without  any  treatment  whatever,  this  depending 
upon  the  amount  of  moisture  in  the  atmosphere  and  the  temperature.  In 
the  colder  seasons  of  the  year  of  any  locality  an  object  of  this  character 
can  be  kept  for  many  days,  especially  if  the  entrails  are  removed,  the 
adherent  blood  washed  from  the  inside,  and  the  inside  surface  allowed  to 
dry  in  some  way.  In  warmer  latitudes  and  periods,  however,  the  flesh 
corrupts  rapidly.  The  difiiculty  is  that  in  the  tropical  or  sub- tropical 
latitudes  a  fish  will  acquire  a  taint  of  corruption  or  decomposition 
within  a  very  short  time  after  the  capture,  so  that  even  before  the 
boat's  load  can  be  landed  and  subjected  to  the  treatment  of  salt,  or 
otherwise,  it  will  have  passed  beyond  the  stage  when  this  can  be  applied 
with  any  success. 
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Of  course,  when  fish  are  taken  in  cold  weather  and  frozen  they  will 
remain  in  good  condition  as  long  as  the  cold  lasts ;  *  and  the  absence  of 
a  definite  continnance  of  this  condition  suggested  the  use  of  ice  in  some 
form  in  the  wanner  season  of  the  year.  The  simplest  method  of  using 
ice  is,  of  course^  to  lay  the  fish  on  it,  and  thus  keeping  down  the  tem- 
perature. The  more  common  method  of  employing  ice,  however,  is  to 
pound  it  up  and  arrange  it  in  layers  with  the  fish,  one  alternating  witli 
the  other  until  the  given  receptacle  is  filled.  This,  however,  has  tlie 
very  serious  disadvantage  in  the  quantity  of  moisture  necessarily  held 
in  contact  with  the  fish^  the  ice  melting  very  rapidly  and  the  fish  becom- 
ing saturated  with  the  resultant  water,  from  which  in  time  comes  an 
acidity  or  mustiness  of  the  fish  which  is  not  at  all  palatable.  In  some 
cases,  indeed,  fish  will  keep  better  by  being  immersed  in  water  kept 
cool  by  means  of  floating  pieces  of  ice  than  when  packed  away  in  i>ouoded 
ice  itself.  Fish  thus  treated  become  unpalatable  when  kept  some  time 
after  removal  from  the  ice.  About  two  weeks  represents  the  limit  of 
time  during  which,  under  ordinary  circumstances,  fish  may  be  kept  by 
the  method  indicated.  After  that  period  the  fisherman  finds  that  his 
bait  ceases  to  be  attractive,  and  the  necessity  for  a  renewal  occurs. 

Icing  of  fish  and  bait — The  fishermen  at  New  London  and  Noank, 
who  are  almost  exclusively  occupied  in  furnishing  fresh  fish  to  the  New 
York  market,  by  the  exercise  of  special  precaution  are  able  to  keep  their 
fish  and  bait  fresh  a  much  longer  time  than  is  the  experience  at  Gloa- 
cester.  They  exercise  very  great  care  in  the  preparation  of  the  bsut, 
which  is  opened  and  thoroughly  washed  and  cleaned,  the  adherent  blood 
along  the  backbone  being  especially  removed. 

Their  bait  pens  are  in  one  large  apartment  instead  of  three  or  four 
smaller  ones,  as  is  the  practice  at  Oloucester,  and  are  carefully  lined 
with  some  non-conducting  substance.  The  bottom  is  paved  continu- 
ously with  ice,  to  the  original  thickness  of  the  block,  whatever  that 
may  be.  On  this  is  placed  a  layer  of  fish  three  or  four  inches  thick, 
and  above  this  a  layer  of  equal  thickness  of  finely-pounded  ice,  snow 
answering  a  very  good  purpose  if  this  can  be  had.  On  this  is  another 
stratum  of  fish,  and  then  pounded  ice,  and  so  on  until  the  whole  is  filled. 
The  atmospheric  air  is  excluded  very  thoroughly  in  this  way,  and  the 
amount  of  melting  is  comparatively  trifling.  The  resultant  water  is 
immediately  absorbed  by  the  porous  layers  of  pounded  ice  and  held  as 
by  a  sponge,  so  that  the  fish  are  kept  comparatively  dry. 

In  the  other  method  of  breaking  up  the  ice  with  a  hammer  and  slid- 
ing in  layers  over  the  fish  there  is  much  greater  exposure  to  the  air, 
and  the  water  from  the  melting  ice  sinks  to  the  bottom  and  keei>s  tibe 
fish  or  bait  saturated  throughout.    In  this  way  two  weeks  is  usually 

*  1  am  informed  that  the  first  to  commence  the  bnsiness  of  freezing  hening  and 
bringing  them  from  Newfoundland  was  Capt.  Henry  Smith,  of  Gloucester,  in  1866. 
In  1857  Capt.  Sylvanns  Smith  went  into  the  same  business  and  eontinned  it  ibr  soDe 
time. 
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the  limit  during  which  bait  can  be  kept  fresh,  instead  of  six  or  eight 
weeks,  as  claimed  by  the  New  London  fishermen,  who  see  no  difficulty 
whatever  in  carrying  enough  fresh  bait  for  a  long  voyage  to  the  banks, 
supplemented,  should  it  be  necessary,  by  soft  clams,  and  thus  obviating 
the  necessity  of  going  into  Newfoundland  or  elsewhere  for  a  fresh  sup- 
ply- 
Ice  can  be  applied  much  more  advantageously  for  cooling  fish  (inde- 

I)eDdeDtiy  of  freezing  them)  in  specially  constructed  apparatus,  known 
osnally  as  refrigerators.  The  refrigerator,  however,  furnishes  the  most 
eooDomical  mode  of  applying  cold  to  the  fish.  In  some  cases  the  func- 
tion of  the  refrigerator  is  simply  to  prevent  an  unnecessary  waste  of  ice 
by  melting  away,  so  that  a  given  quantity  will  last  a  much  longer  time. 
Other  forms  of  refrigerators  have  a  very  different  function,  the  simplest 
of  which  consist  of  an  arrangement  by  which  a  current  of  cold,  dry  air 
is  made  to  circulate  through  a  provision  chamber,  taking  off  the  excess 
of  moisture  and  allowing  it  to  be  condensed  upon  the  ice  itself.  This 
desiccation  may  be  so  rapid  and  excessive  as  to  bring  it  under  the  head 
of  *'  preservation  by  drying."  It  is  not  at  present  used  to  any  great  ex- 
tent in  the  sea-fisheries  for  the  preservation,  on  a  large  scale,  of  fish  for 
a  long  time.  This  is  most  effectively  accomplished  by  the  hard  freezing 
process,  which  is  destined  to  take  the  place  of  all  others  before  long,  as 
preserving  the  animal  fiber  indefinitely,  or  as  long  as  the  freezing  is  main- 
tained at  the  proper  temperature,  and  with  a  comparatively  small  con- 
sumption of  ice  and  salt. 

According  to  Mr.  E.  G.  Blackford,  the  eminent  fish-dealer  in  Fulton 
Market,  New  York,  a  room,  10  feet  each  way,  or  of  1,000  cubic  feet, 
with  properly  constructed  non-conducting  walls  surrounding  it,  can  be 
kept  in  effective  operation  in  the  summer  weather  of  New  York  by 
the  use  of  2,000  pounds  of  ice  and  2  bushels  of  salt  per  week,  with 
less  in  colder  weather.  This  would  be,  for  a  room  of  that  size,  4^  tons 
of  ice  and  9  bushels  of  salt  per  month.  As,  however,  all  the  bait  neces- 
sary for  a  trawling  expedition  to  the  banks  for  cod  could  be  kept  in  a 
room  of  half  that  size,  it  is  likely  that  three-fourths  the  amount  of  ice 
and  salt  would  be  sufficient,  or  about  3^  tons  of  ice  and  7  bushels  of  salt 
per  month.  With  all  the  fresh  bait  on  board  required  for  a  voyage  to 
the  banks  and  the  filling  up  of  the  vessel,  the  amount  for  two  months 
should  not  exceed  at  the  outside  7  tons  of  ice.  Allowing  as  much 
more  for  wastage,  14  tons  would  probably  be  an  ample  allowance.  Dur- 
ing 1877  ice  cost  $2  a  ton  at  Oloucester  and  $12  a  ton  at  Newfoundland. 

A  patent  has  been  recently  introduced  to  the  notice  of  fish-dealers,  by 
which  fish  are  arranged  conveniently  in  vessels  which  are  filled  up  with 
water,  and  the  whole  then  frozen  into  a  solid  cake,  and  kept  in  this  con- 
dition until  used.  This  process  is  claimed  by  those,  interested  to  keep 
the  fish  perfectly  fresh  indefinitely  without  the  evaporation  and  loss  of 
savor  so  frequently  found  in  the  dry-hard  method. 

In  freezing  animals  ^ard  and  stiff  care  must  be  taken  to  extract  the 
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heat  slowly  in  proportion  to  their  size.  It  is  a  common  occarrence  for 
moose,  reindeer,  and  other  large  mammals  when  killed  in  a  very  cold  a^ 
mosphere  to  become  patrid  internally  in  a  few  honrs,  although  the  ex- 
terior may  be  frozen  stiff.  The  remedy  here  is  probably  immediate  dis- 
emboweling. It  is  said  that  halibut  cannot  be  frozen  stiff  and  dry  to 
advantage  from  the  tendency  to  spoiling  in  the  interior. 

It  is  not  an  uncommon  thing  for  fishermen  on  the  banks  to  re- 
new their  supply  of  ice  for  bait  from  the  floating  icebergs.  They  do 
not  usually  venture  on  a  large  berg  for  this  purpose ;  but  generally 
there  are  to  be  found  in  its  vicinity  fragments  of  greater  or  less  size 
which  have  been  broken  off  from  the  main  mass  and  are  easily  secured. 
The  supply  of  fresh  water,  too,  is  not  unfrequently  obtained  in  a  similar 
manner. 

Desiccation. — Desiccation,  or  drying,  comes  next  to  cold,  either  natural 
or  artificial,  as  a  method  for  preserving  fish  for  food  or  bait,  and,  indeed, is 
sometimes  more  available.  This  consists,  in  the  simplest  form,  in  the  ex- 
posure of  the  fish,  usually  split  to  some  extent,  to  a  dry  atmosphexe  or  the 
sun,  causing  the  evaporation  of  the  moisture  to  a  greater  or  less  degree. 
Sometimes  this  process  is  accelerated  by  the  application  of  artificid 
heat,  which  causes  a  more  speedy  evaporation  of  the  moisture.  A  cur- 
rent of  air,  either  warm  or  cold,  made  to  play  over  the  fish,  carries  on 
the  work  very  rapidly.  Quite  recently  the  production  of  this  curreDt 
of  dry  air  by  cold  has  been  called  into  service,  and  with  very  excellent 
results,  the  flesh  not  being  altered  in  any  way,  and  the  desiccation  be- 
ing rapid  and  thorough.  Of  late  years  artificial  processes  of  desicca- 
tion have  been  multiplied,  and  are  being  applied  to  all  forms  of  marine 
products,  including  oysters,  clams,  lobsters,  shrimps,  &c.,  as  well  as 
fishes  themselves.  Of  course  the  use  of  a  similar  method  for  preserv- 
ing vegetables  and  the  flesh  of  land  animals  is  familiar  to  every  one. 
The  preservation  of  bait  by  drying  has  not  been  very  general ;  but  it 
seems  probable  that  when  the  application  of  the  desiccating  process 
comes  to  be  more  economically  applied,  it  can  be  called  into  play  to 
very  great  advantage. 

A  writer  in  the  Newfoundland  Chronicle  for  September,  1877,  speak- 
ing of  squid  bait,  remarks  that  during  the  squid  season,  which  nsuaUj 
lasts  about  six  weeks,  there  is  no  other  bait  so  attractive  to  codfish,  and 
that  even  when  salted  it  is  preferred  by  the  fish  to  fresh  herring.  5e 
suggests  that  the  proper  method  of  preparing  the  squid  so  as  tir  be 
available  under  all  circumstances  and  at  all  seasons  is  to  wash  and  dry 
it  as  soon  as  possible  in  the  sun  and  without  salt.  He  does  not  state, 
however,  whether  the  experiment  has  actually  been  tried. 

If  the  bait  thus  prepared  proves  to  be  attractive  to  the  fish  there  will 
be  no  difficulty,  if  it  cannot  be  readily  dried  in  the  atmosphere  of  New 
England,  in  doing  this  by  means  of  some  of  the  patent  desiccating 
processes. 

Considerable  quantities  of  squid  are  dried  on*  the  coast  of  Kewfoond- 
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and,  the  bodies  being  first  split  open  and  the  heads  and  entrails  re- 
moved.   I  secared  a  few  of  them  in  the  fall  of  1876  and  tried  them  on 

« 

the  Grand  Bank^  bat  under  such  unfavorable  circumstances  that  noth- 
ing definite  could  be  learned  as  to  the  relative  value  of  squid  bait  pre- 
pared in  that  manner.  The  Newfoundland  fisher  men,  however,  claim 
that,  when  soaked  for  several  hours  before  it  is  used,  it  nearly  equals 
for  bait  the  squid  that  are  just  caught. 

The  method  of  preserving  fish  and  bait  by  salting  is  of  course  familiar 
to  all,  and  need  not  be  discussed  here  to  any  great  length.  It  will  be 
sufficient  to  mention  that  the  principal  subdivisions  consist  of  salting 
by  sprinkling  salt  on  successive  layers  of  fish,  which  are  piled  up  in 
masses,  known  as  kench  curing;  of  immersion  in  a  saline  solution, 
known  as  pickling ;  and  of  salting  for  a  certain  length  of  time  by  either 
of  these  processes  and  then  drying  by  exposure  to  the  air  and  by  smok- 
ing, all  of  which  have  their  advantages  under  particular  circumstances. 

Salting^  etc. — The  salt  used  in  the  preservation  of  fish  in  the  methods 
indicated  is,  for  the  most  part,  the  common  chloride  of  sodium,  or  table 
salt.  The  quality  of  this,  however,  varies  in  different  regions,  some 
varieties  being  considered  preferable  for  special  applications,  and  others 
mach  less  satisfactory. 

A  very  troublesome  affection  of  salted  and  dried  fish  is  that  known 
as  ^^  reddening,''  where  patches  of  red  color  make  their  appearance 
on  the  surface  of  the  fish«  and  rapidly  extending,  soon  render  it  unfit 
for  fooJ.  This  is  usually  met  with  in  the  foggy  August  or  dog-day 
weather.  A  careful  examination  of  this  substance  by  Dr.  Farlow  has 
shown  that  this  redness  is  due  to  a  minute  algous  plant  abounding  in 
Uie  shallow  sea-shores  and  not  unfrequently  included  in  the  crystallized 
salt  made  by  solar  evaporation.  Its  presence  is  indicated  by  a  slight 
pink  or  rosy  tint  in  the  salt,  and  at  any  rate  it  appears  that  fish  treated 
with  this  salt  is  more  liable  to  the  affection  than  where  the  salt  is  ob- 
tained from  mineral  deposits  or  else  is  perfectly  white  sea  salt. 

Other  saline  substances  are  used  in  some  cases ;  and  quite  recently 
borax,  in  one  form  or  another,  has  been  warmly  recommended  as  se- 
curing the  proper  preservation  of  the  fiesh  by  the  use  of  a  much  smaller 
quantity  of  mineral^  matter.  A  favorite  Swedish  preparation,  called 
aseptiu,  used  for  keeping  milk  and  other  animal  substances  without 
imparting  a  saline  taste,  consists  essentially  of  borax. 

Quite  recently  other  chemical  substances  have  been  suggested,  and 
among  others  is  one  lately  communicated  by  D'Am^lio  to  the  Academy  of 
Sciences  in  Paris.  For  this  purpose  the  meat,  either  raw  or  boiled,  is 
cut  into  sections  (if  the  action  is  to  be  very  rapid)  and  immersed  in  a 
solution  of  citric  acid  in  water  in  sufficient  proportion  to  render  it  de- 
cidedly acid.  After  two  or  three  hours  the  meat  is  withdrawn  and  sub- 
jected to  a  moderate  degree  of  artificial  heat,or  eximsed  to  the  air  until 
dry.  With  the  artificial  heat  the  result  should  be  accomplished  in  nn 
hour,  and  in  the  open'air  in  five  or  six  days.    This  meat  can  be  kept  for 
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years.  To  restore  it  to  softness  and  flexibility  it  is  only  necessary  to 
plange  it  three  or  four  days  into  fresh  water.  In  time  it  acquires  \ht 
hardness  of  wood,  and  the  fatty  portions  have  a  tallowy  odor. 

Smoking. — A  remaining  method  of  preserving  fish  for  food,  if  not  for 
bait,  is  that  of  smoking,  which  has  been  used  from  time  immemorial. 
This  consists  merely  in  exposing  the  flesh,  either  fresh  or  after  being 
salted  to  some  degree,  to  the  smoke  produced  by  burning  bark  or  wood. 
This  changes  the  texture  of  the  fiber  apparently  by  the  action  of  pyro- 
ligneous  acid  or  some  creosote  product,  at  the  same  time  preserving  it 
and  giving  it  a  very  agreeable  taste.  The  celebrated  Finmark  baddies 
consist  of  the  haddock  slightly  smoked  to  a  moderate  degree,  not  enoagh 
to  keep  them  for  a  long  time,  but  involving  a  less  amount  of  salt  and  of 
smoking  than  usual.  Other  fish,  of  course,  are  readily  prepanid  in  the 
same  way. 

G.— Disposition  of  offal  or  "gurry." 

The  question  of  a  convenient  or  economical  disposition  of  the  ofSaA  of 
fish,  especially  of  the  heads  and  entrails,  is  a  serious  matter  to  the  fisb- 
erman,  especially  when  the  cleaning  or  preparation  for  market  is  con- 
ducted at  sea.  This  waste  matter  constitutes  a  large  percentage  of  the 
entire  mass  (about  a  third),  and  what  is  thrown  away  every  year  by 
fishermen  of  any  considerable  fishing  station  may  amount  to  hundreds 
of  tons.  Men  fishing  in  small  boats,  however,  usually  have.no  other 
convenient  alternative. 

The  objections  made  to  this  disposition  of  offal  are  of  two  classes,  one 
on  the  score  of  waste,  the  other  on  the  ground  that  the  capture  of  fish 
in  that  locality  is  greatly  interfered  with.  In  the  same  connection  1 
may  refer  to  the  question  of  waste  of  fish  by  means  of  the  trawMine,  or 
the  purse  and  gill  net.  As  already  mentioned,  a  severe  complaiDt 
brought  in  Korth  America  against  the  apparatus  referred  to,  is  that 
large  numbers  of  fish  are  lost  from  the  trawl-line  or  from  the  nets  in 
consequence  of  storms  or  otherwise;  and  that  apart  from  the  waste, 
these  fish  falling  to  the  bottom,  contaminate  the  fishing-grounds  by 
their  decomposition  and  drive  other  fish  away,  as  shown  by  the  in^ 
bility  to  make  successful  catQhes  until  after  a  period  sufficient  to  allow 
this  matter  to  be  decomposed  or  removed  in  some  manner. 

The  assertions  of  injury  to  the  fishing-grounds  in  consequence  of  the 
gurry  being  thrown  overboard  or  of  the  number  of  dead  fish  dropping 
from  the  lines  or  partly  devoured  by  other  fishes,  apply  most  generally 
to  the  localities  of  the  capture  of  the  Oadidce  or  members  of  the  cod 
family,  especially  the  true  cod,  haddock,  hake,  cusk,  as  well  as  of  some 
other  species,  including  also  the  halibut  and  others  of  the  flat-fish 
family.  It  must  be  remembered,  however,  that  these  grounds  are  al- 
ways in  the  colder  portions  of  the  sea,  not  unfrequently  where  the  tem- 
perature of  the  water  is  but  little  above  the  freezing-point  of  fresh 
water,  and  always  where  it  is  as  low  as  60^.  •  In  regions  where  such 
temperatures  prevail  the  year  round,  the  cod  and  its  allies  are  found 
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coDtinaoasly.  In  others,  as  in  the  south  side  of  Kew  England,  the  fish 
come  in  as  the  waters  at  the  bottom  of  the  sea  assume  the  temperature 
which  they  affect. 

So  far  as  the  cleaning  of  fish  at  sea  and  the  throwing  overboard  of 
the  otSal  or  so-called  gurry  are  concerned,  the  practice  is  highly  repre- 
hensible in  an  economical  point  of  view ;  and  as  representing  an  enor- 
mous waste  of  material  capable  of  being  devoted  to  useful  purposes,  the 
practice  should  be  frowned  down  and  prevented  by  legislation  if  possible. 

On  the  coast  of  Norway  all  such  materials,  which  formerly  were 
wasted,  are  now  carefully  husbanded  and  add  very  greatly  to  the  per- 
ceDtage  of  the  yield  of  any  fishery.  Sometimes  this  material  is  boiled 
and  made  to  furnish  a  large  amount  of  oil  and  scrap.  At  others  the 
heads  are  assorted  and  dried  as  a  special  food  for  animals.  The  actual 
yield  of  guano  alone  from  the  Norwegian  fisheries  has  in  a  single  year 
amounted  to  7,700,000  pounds,  a  very  notable  element  in  the  productive 
resources  of  the  country.  Whether  this  material  be  injurious  to  the 
fisheries  or  not,  its  preservation  and  utilization  is  too  important  to  be 
neglected  ^  and  for  this,  instead  of  enacting  a  prohibitory  law,  which 
could  not  be  enforced,  it  might  be  better  to  offer  a  bounty  or  drawback 
of  some  kind,  in  proportion  to  the  amount  of  this  material  delivered  on 
shore.  In  this  event,  even  if  the  fish  were  more  conveniently  cleaned 
at  sea,  the  refuse  might  be  saved  in  barrels  and  put  on  shore  at  a  con- 
venient point.  If  the  solid iparts  were  for  the  most  part  saved,  the 
juices  and  small  particles  might  be  poured  into  the  sea  without  any 
detriment. 

In  regard  to  the  allegation,  however,  that  this  offal  or  the  dead  fish 
foiling  from  the  hooks,  in  whatever  quantity  this  may  be  present,  affects 
the  fishing-ground,  it  is  extremely  difficult  to  comprehend  how  this  can 
have  any  serious  effect.  In  the  first  place,  the  cold  water  in  which  the 
fishes  of  the  cod  family  occur  abound  to  an  enormous  degree  with 
marine  crustaceans,  the  self-appointed  scavengers  of  the  ocean.  These 
are  largely  a  species  of  Oammarus  and  allied  forms  very  varying  in  size 
and  in  overwhelming  and  almost  incredible  numbers,  and  their  efficiency 
in  their  appointed  task  is  so  great  that  a  large  fish  placed  in  a  box  or 
suspended  in  a  bag  of  netting,  will  frequently  be  picked  to  a  most  per- 
fect and  complete  skeleton  in  from  twelve  to  twenty- four  hours ;  indeed, 
not  unfrequently  the  fish  on  the  trawl-lines  are  brought  up  skeletonized 
in  this  way. 

The  same  waters  in  which  these  shrimps  are  to  be  found  abound  very 
largely  in  lobsters,  which  are  baited  by  precisely  the  same  ofi'al  which 
is  considered  so  detrimental  to  the  fishing.  There  are  also  immense 
schools  of  small  fish  such  as  cunners,  and  more  particularly  the 
Gyprinodonts,  which  are  as  active  and  prompt  in  their  attacks  upon  dead 
matter  as  the  Crustacea ;  as  witness  the  experience  of  those  who  find  a 
large  and  valued  bait  cleaned  entirely  from  the  hook  by  these  smaller 
fish  before  it  has  been  down  more  than  a  very  few  minutes.  The  wolf- 
fish  or  catfish  {Anarrhichas)^  the  sculpins,  the  sea-ravens,  the  goosefish, 
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&c.,  may  also  be  mentioned  among  these  scavengers,  the  latter  espe- 
cially finding  no  difficulty  in  swallowing  entire  the  largest  masses  ot 
offal  that  are  likely  to  be  thrown  overboard.  There  is  no  donbt  what 
ever  that  all  such  substances  scattered  in  or  floating  through  the  water 
are  promptly  seized  by  the  lobsters,  dogfish,  and  other  species  of  sharks, 
and  numerous  others  of  the  finny  tribe  that  are  always  on  the  watdi 
for  such  material,  and  it  is  altogether  incredible  that  with  all  these 
agencies  working  together  there  should  be  any  appreciable  quantity  of 
dead  fish  or  its  refuse  left  at  the  end  of  twenty-four  hours. 

A  large  part  of  the  gurry  is  probably  carried  off  ti*om  the  grounds  bj 
the  tides  and  thus  distributed  over  a  wide  extent  of  the  sea,  the  chances 
of  its  reaching  the  bottom  and  remaining  there  for  any  time  being  still 
further  diminished.  Even  supposing  the  skeletons  and  bones  to  be 
thoroughly  cleaned  and  left,  and  that  by  their  whiteness  or  other  qual- 
ity they  should  terrify  the  fish,  another  series  of  scavengers  comes  into 
play,  namely,  the  sea-urchins,  or  sea-eggs.  These,  which  swarm  in  enor- 
mous troops  in  the  same  waters,  concentrate  themselves  in  a  very  short 
time  upon  a  bone  and  devour  it  as  perfectly  as  the  sea-lice  do  the  flesh, 
leaving  nothing  whatever.  It  has  been  suggested  that  these  sea-fleas 
and  sea-urchins  only  carry  on  their  operations  in  shallow  water.  This, 
however,  is  a  great  mistake,  as  the  dredgings  of  scientific  investigators  in 
the  vicinity  of  Orand  Manan  and  elsewhere  show  that  no  x>ortion  of  the 
sea-bottom,  even  to  several  hundred  fatUbms  in  depth,  is  without  them, 
and,  indeed,  if  there  is  any  difference  it  is  probably  in  favor  of  the  colder 
and  deeper  water. 

The  inquiry  naturally  arises,  why,  if  the  chopped  fish,  including  en- 
trails and  roe,  constitute  an  attractive  bait  to  the  mackerel  sufficient  to 
draw  them  many  miles  out  of  their  intended  course,  and  dead  fish  can 
be  used  to  bait  perch  pots,  should  precisely  the  same  material,  in  not 
quite  so  minute  a  state  of  division,  terrify  and  drive  away  the  inhabi^ 
ants  of  the  deep  seaf  It  is,  of  course,  possible  that  a  great  abundance 
of  animal  matter  floating  in  the  water,  or  for  the  moment  lying  on  the 
bottom,  may  affect  the  actual  fishery  in  consequence  of  the  preference 
on  the  part  of  the  fish  to  this  matter  over  the  more  doubtful  attractions 
of  a  baited  hook.  This,  however,  would  be  only  temporary,  and  the 
interruption  would  soon  cease.  Possibly,  too  (and  perhaps  this  is  a 
powerful  agency),  the  presence  of  this  offal  may  attract  the  dogfish, 
sharks,  and  other  predaceous  species,  so  that  they  may  drive  away  the 
weaker  and  comparatively  defenseless  cod.* 

*At  one  time  the  practice  of  tbe  French  fishermen  of  throwing  oyerboard  the  gnirj 
was  bitterly  complained  of  by  tbe  English  on  the  ground  that  it  materially  affected 
tbe  fishing.  The  explanation  given  was  probably  the  tme  one,  namely,  that  this  o£il 
attracted  an  immense  number  of  sharks^  dogfish,  and  other  predaceous  fish,  whidi 
concentrated  in  unusual  numbers,  and  not  only  devouivd  the  offal,  but  drove  out  aU 
the  fish  fh)m  the  ground.  Nothing  was  suggested  as  to  any  defilement  of  the  sea  bot- 
tom itself  by  the  accumulation  of  decaying  animal  matter.  (British  Fishery  Coo- 
mission  Report,  p.  Ixi.) 
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The  fact  that  the  throwing  overboard  of  offal  does  not  in  itself  drive 
away  f)sh  generally  is  illustrated  in  the  fishery  for  .the  small  dog  shark 
about  Provincetown.  Great  numbers  of  these  are  taken  annually  for 
the  livers,  which  are  removed,  and  the  rest  of  the  fish  thrown  over- 
board. The  result  is  apparently  to  increase  the  number  of  these  fish, 
and  make  the  catch  of  a  larger  number  practicable. 

The  number  of  skates  is  greatly  increased  in  any  given  locality,  on 
the  banks  where  they  abound,  by  throwing  overboard  large  quantities 
of  gurry.  This  is  especially  noticeable  to  the  trawl  fishermen,  who  often 
find  after  remaining  in  one  berth  or  position  for  several  days,  that  the 
ends  of  the  trawls  next  the  vessel  have  on  them  an  increased  number 
of  skates. 

In  further  reference  to  this  subject  of  gurry  on  fishing-grounds  and 
to  the  alleged  wastage  of  fish  by  dropping  from  trawls  and  gill-nets, 
it  i8  not  a  little  remarkable  that  the  question  of  the  injury  of  the  use 
of  the  trawMine  to  the  fish  and  fisheries  of  the  locality  where  prac- 
ticed, should  at  the  present  time  be  for  the  most  part  confined  to  Korth 
America,  while  European  writers  now  scarcely  refer  to  any  inconven- 
ience likely  to  result  from  this  cause.  The  practice  of  line  fishing  is 
considered  in  its  two  divisions  of  hand-line  and  trawl,  or  long  line,  but 
this  is  merely  a  question  of  comparative  expediency  and  the  cost  of  the 
investment. 

In  the  question  at  issue  between  the  fishermen  of  Great  Britain  in 
1866,  the  case  lay  for  the  most  part  between  the  trawls  on  the  one  side 
and  the  hand-line  fishermen  on  the  other,  the  latter  making  no  charge 
of  any  injury  to  the  fishing  in  the  rejoinder  against  the  long-lines. 

It  is  perhaps  less  the  practice  in  Europe  than  it  is  in  America  to  clean 
the  fish  at  sea,  and  to  throw  the  refuse  overboard,  a  wasteful  practice, 
which  of  course  is  to  be  discountenanced.  In  Norway,  on  the  great  fish- 
ing-grounds, the  sale  of  the  offal  to  companies  organized  for  utilizing  it 
is  a  matter  of  very  great  importance.  It  is  sold  at  a  fair  price>  the 
dried  head  of  the  cod  being  in  part  prepared  as  food  for  cattle,  but  for 
the  most  part  converted  into  guano,  which  has  an  established  position 
in  the  European  markets,  as  might  be  expected,  allowing  it  to  consti- 
tute one-third  of  the  total  weight  of  nearly  20,000,000  codfish. 

In  England  the  codfish  taken  are  for  the  most  part  sold  entire  or 
dressed  in  the  fishmongers'  establishments. 

If  a  considerable  percentage  of  the  fish  taken  on  the  long-line  or 
trawl  is  necessarily  lost  by  dropping  off  from  the  hooks  by  their  exces- 
sive weight  on  being  hauled  up,  the  injury,  if  it  be  one,  of  their  decay 
on  the  sea-bottom  would  in  all  probability  have  impressed  itself  upon 
the  minds  of  observers  in  England  ;  but  the  only  allusions  I  have  been 
able  to  find  to  this  subject  of  dead  fish  on  fishing-grounds  is  in  connec- 
tion with  the  herring  fishery  on  the  coast  of  Norway,  where  it  was  al- 
leged that  the  dead  fish  which  were  lost  from  the  gill-nets  polluted  the 
water  and  tended  to  drive  the  herring  away. 
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According  to  Feddersen  (Rep.  U.  S.  F.  C,  1873-5,  p.  183),  neither  this 
nor  the  discharge  of  oil  into  the  ocean  from  factories  on  shore  proved  to 
have  any  deleterious  influence,  the  fish  coming  year  after  year  even  in 
increasing  abundance  to  localities  infected  as  mentioned,  while  they  were 
just  as  likely  to  disappear  capriciously  and  suddenly  from  waters  where 
no  such  complaints  could  be  alleged;  indeed,  as  stated  on  page  118, a 
careful  examination  of  the  bottom  of  the  sea,  by  means  of  the  water 
telescope  failed  to  reveal  a  persistence  of  dead  fish,  the  appointed 
scavengers  of  the  sea  very  soon  removing  them  effectually.  It  was 
only  occasionally  in  the  crevices  of  the  rocks  and  apparently  sheltered 
from  convenient  approach  that  the  dead  herring  or  their  skeletons  were 
known  to  remain  even  for  a  few  weeks,  subsequent  examinations  failing 
to  indicate  the  presence  of  any  dead  animal  matter. 

H.— EEVIEW  OF  THE  AMERICAN  FISHERIES. 

The  time  when  a  faithful  presentation  of  this  subject  can  be  made 
has  not  yet  arrived,  and  its  discussion  must  be  deferred  until  an  ex- 
haustive canvass  of  the  country  has  been  made.  As  a  slight  contribu- 
tion to  the  subject  the  following  tables  are  given : 

Fishery  products  of  Gloucester  in  1876. 

Cod,  425,000  quintals $2,296,000 

Mackerel,  101,032  barrels 909,000 

Herring,  30,000  barrels 127,5C0 

Dry-fisb,  other  than  cod  (pollock,  cask,  baddock,  and  bake,  about  equal 

proportions),  40,000  quintals 120,000 

SbeU-fisb 10,000 

Fresh  flsb,  11,000,000  pounds 745,000 

Fisb  oil  (cod-liver  nine-tenths  at  least),  275,000  gallons ^  132, 000 

Fish  manure  (herring),  8,000  tons 25,000 

Miscellaneous 10,000 

Smoked  halibut  (three- fourths  made  from  catch  of  **  fresh  "  vessels), 

2,750,000  pounds 275,000 


4,648,500 
40  per  cent,  of  flitching  from  halibut. 
405,000  quintals,  pickle-cured. 

The  following  table  shows  the  value  and  extent  of  the  fiishing  busi- 
ness of  the  port  of  Gloucester  for  the  year  1875 : 

Bank  codfish,  177,47:5  quintals |996,6S6 

George's  codfish,  185,758  quintals 1,021,609 

George's  halibut,  2,462,364  pounds 172,365 

Bank  halibut,  7,248,423  pounds 507,389 

Hake,  4,257  quintals 12,774 

Cusk,  2,349  quintals 7^0|7 

Pollock,  9,417  quintals 38,964 

Herring,  :58,292  barrels 153,168 

Shore  fisheries,  the  work  of  dory  fishermen  : 

Fresh  fish 89  738 

Cured X85|©7 

Oil 8,945 
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kerel: 

L8,172|  barrels  No.  1 $327,112 

r,065|  barrels  No.  2 184,780 

M,763  barrels  No.  3 174,104 

l,039|  barTelsNo.4 24,205 

led  fish,  31,750  herriDg 13,494 

>arTel8  cod,  40^  barrels  swordflsli 1,097 

barrels  troat,  75f  barrels  fins  and  napes '. 4, 042 

>arrels  salmon,  205  barrels  tongnes  and  sounds 2,282 

l-fishy  clams,  &c 10,000 

>  tons  manure 20,000 

>ther  fish 8,000 

other  than  above 100,000 

4,059,500 

—ECONOMICAL  APPLICATIONS  OF  THE  PRODUCTS  OF 

THE  FISHERIES. 

he  inhabitants  of  the  sea  which  occupy  a  more  or  less  direct  rela- 

I  to  man  in  their  economical  application  are  usually  classed  by  the 

imon  name  of  fisb,  the  term  fisheries  being  applied  to  the  methods  of 

r  capture.    This,  however,  is  to  a  certain  extent  a  misnomer,  as  in 

ition  to  what  are  properly  known  as  fish  we  have  to  consider  the 

Mseans,  such  as  the  whales  and  porpoises ;   the  crustaceans,  as  the 

>s,  lobsters,  and  shrimps ;   the  mollusks  or  shell-fish,  such  as  the 

OS,  oysters,  and  the  like;  the  corals,  sponges,  aud  many  other  forms 

nimal  life. 

he  nses  to  which  the  various  marine  animals  are  put  are  very  vari- 

^  although  by  far  the  most  important  application  is  in  the  way  of 

I  for  man,  and  to  some  extent  for  the  lower  animals. 

he  objects  of  the  fisheries  and  the  applications  of  the  animals  of  the 

when  caught  may  be  considered  under  the  following  heads : 

L)  Food.— For  the  direct  use  by  man  himself;  and,  second,  as  bait 

the  prosecution  of  the  fisheries. 

J)  Oil — For  food  or  medicine ;  for  illumination ;  for  use  in  the  arts, 

n  the  manufacture  of  soap,  the  dressing  of  leather,  &c. 

;)  if anurc— Applied  in  a  fresh  state  directly  to  the  soil;  as  dried 

subjected  to  chemical  manipulation  and  combination  with  other 
stances. 

[)  Utility  and  ornament — A  systematic  account  of  all  the  uses  in 
r  minutest  detail  to  which  the  inhabitants  of  the  sea  are  put  by  man 
lid  go  far  beyond  the  limits  of  the  present  article,  and  it  is  possible 
briefly  to  refer  to  some  of  the  more  important,  concentrating  atten- 

hereafter  upon  those  which  bear  most  closely  upon  the  subject  of 
value  of  the  fisheries  in  the  Unifed  States  and  the  Dominion  of 

ada. 

or  the  present  it  is  necessary  to  leave  out  the  consideration  of  the 
ceans  and  other  marine  mammals,  as  well  as  the  corals  and  sponges, 
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and  some  of  the  applications  even  of  the  fishes  and  crostaceaus ;  and  to 
farthermore  restrict  our  consideration  to  the  fishes  proper^  introdno- 
ing  other  forms  only  so  far  as  they  relate  to  the  question  of  bait 

1.  As  food  for  man  and  animals. — By  far  the  most  important  applica- 
tion of  fish  is  as  sustenance  for  man ;  a  large  proportion  of  the  popula- 
tion of  the  globe  deriving  its  support  more  or  less  exclusively  fromtlus 
source. 

Although  the  fresh-water  fisheries  in  many  countries  are  of  great 
importance,  and  supply  a  notable  percentage  of  valuable  food,  it  is  from 
the  sea  that  not  only  the  great  portion  of  the  fish  found  in  our  markets  iB 
derived,  but  also  the  bulk  of  that  which  is  preserved  by  various  methods 
for  a  greater  or  less  length  of  time,  and  for  transportation  to  distant 
markets. 

Fresh  fish  can,  of  course,  be  kept  in  a  cool  climate  for  a  considera- 
ble time  without  any  special  preparation ;  but  the  simplest  mode  of 
treating  it  for  preservation  is  that  of  drying,  by  exposure  to  the  son, 
either  with  or  without  a  certain  amount  of  salting. 

Next  to  the  drying  we  have  the  smoking  either  of  the  fresh  meat  or 
when  it  is  more  or  less  salted.  The  salt  may  be  applied  either  dry  or 
in  solution,  when  the  fish  are  to  be  used  almost  immediately  (which  pro- 
cess is  known  as  corning),  or  else  kept  for  a  longer  period.  Salt,  being 
a  substance  found  universally,  is  the  cheapest  and  most  convenient  me- 
dium. The  use  of  borax  has  already  been  alluded  to  on  page  137.  Sali- 
cylic acid,  too,  in  solution  can  be  used  to  keep  fish  fresh  for  a  considera- 
ble length  of  time. 

Until  quite  recently  the  ice  has  been  used  by  itself,  without  the  addi- 
tion of  any  salt  whereby  to  produce  the  so-called  freezing  mixture,  the 
fish  being  kept  in  boxes  or  bins  in  the  holds  of  vessels,  in  conta<;t  with 
ice,  reduced  to  a  greater  or  less  degree  of  firmness,  and  drainage  being 
provided  to  carry  away  tbe  water.  Sometimes  the  fish  are  packed  with 
ice  and  a  non-conducting  substance  like  sawdust,  which  greatly  retards 
the  rapidity  of  melting  and  permits  the  shipment  in  large  quantities. 

A  much  better  method  of  using  ice  alone  consists  of  its  application  in 
some  of  the  modern  circulating  refrigerators,  in  which  it  is  placed  above 
the  receptacle  containing  the  fish  or  other  meats,  and  a  circulation  so 
established  which,  while  keeping  the  temperature  of  the  air  surround- 
ing the  meats  at  a  low  point,  extracts  all  the  moisture  from  the  atmos- 
phere, leaving  it  perfectly  dry,  and  furnishing  an  atmosphere  correspond- 
ing to  that  of  an  ordinary  clear  cold  winter's  day.  The  flesh  of  fisb 
thus  treated  is  very  much  more  palatable  than  where  there  is  a  direct 
contact  with  the  ice  itself;  in  the  latter  instance  the  fish,  while  not  un- 
dergoing decomposition,  becoming  stale  and  sometimes  more  or  less 
sour. 

The  greatest  improvement,  however,  in  the  preservation  of  fish  for 
food  is  by  the  use  of  freezing  mixtures.  Under  no  circumstances  by  tbe 
use  of  plain  ice  at  melting  temperatures,  in  an  ordin  ary  saxDmer's  9Hr 
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mosphere,  can  the  temperature  be  kept  below  iO^,  and  where  the  fish 
are  not  actually  in  contact  with  the  ice,  possibly  not  below.  50o.  This 
involTes  a  tendency  to  become  stale,  as  above  referred  to.  If,  however, 
the  fish  be  frozen  hard  and  stiff  immediately  after  being  caught  it  may 
be  kept  in  this  condition  for  an  indefinite  period  of  time,  and  when  care- 
ftdly  thawed  out  and  used  immediately  after,  will  be  very  little  if  at  all 
inferior  to  a  fresh  fish.  For  this  purpose  the  fish  are  now  exposed  as 
soon  as  possible  after  being  caught  to  the  proximity  of  a  freezing  mixt- 
ure of  ice  and  salt ;  and  as  soon  as  well  frozen  they  are  transferred  to 
a  much  larger  chamber  in  which  the  temperature  is  kept  by  the  same 
means  at  about  12^  to  IG^. 

These  apartments  have  double  walls,  with  some  non-conducting  sub- 
stance interi>osed,  as  charcoal  or  sawdust,  and  usually  have  several 
iron  cylinders  passing  through,  which  are  kept  filled  with  a  mixture  of 
ice  and  salt,  provision  being  made  for  their  introduction  above  the 
chamber  and  for  the  drainage  of  the  melted  liquid  below  without  the 
necessity  of  opening  the  room.  Here  Immense  quantities  may  be  kept 
in  a  state  of  absolute  unchangeableuess  as  long  as  the  condition  of  the 
market  requires.  This  method  is  now  employed  m  New  York  and  else- 
where for  the  preservation  of  all  kinds  of  fish,  salmon,  striped  bass,  cod, 
Spanish  mackerel,  bluefish,  &c.,  being  piled  up  by  the  cord. 

A  very  important  result  of  these  processes  consists  in  equalizing  the 
market,  preventing  a  glut  at  one  time  and  an  excessive  cost  at  another. 
Any  one  of  the  fish  just  mentioned,  with  numerous  ojhers,  can  now  be 
obtained  without  any  difliculty,  at  any  season  of  the  year,  from  such 
dealers  as  E.  O.  Blackford,  Middleton,  Carman  &  Co.,  and  others,  in 
Falton  Market,  New  York. 

There  seems  to  be  no  reason  why  dry,  hard  freezing  may  not  main- 
tain animal  matter  in  a  sound  and  wholesome  condition  for  any 
period  during  which  it  may  be  applied  without  interruption  ;  and  as  a 
case  in  point,  I  adduce  certain  well-substantiated  facts  in  regard  to  the 
occnrrence  of  a  carcass  of  the  mammoth  in  Siberia.  It  is  well  known 
that  at  one  time,  probably  during  the  in terglacial. period,  the  mam- 
moth, or  fossil  hairy  elephant,  was  extremely  abundant  in  arctic  Asia 
and  America,  in  the  former  especially,  and  that  even  now  a  large  per- 
centage of  the  ivory  of  commerce  is  derived  from  the  tusks  of  these 
animals  found  in  the  soil,  in  the  river-beds,  or  dredged  up  in  the  Arctic 
Ocean  off  the  mouths  of  the  Siberian  rivers.  It  is  probable  that 
herds  of  these  animals,  in  crossing  the  rivers,  were  drowned  and 
carried  out  to  sea  by  the  powerful  current,  when  tbe  meat  soon  decayed 
or  was  devoured,  and  the  bones  decomposing  in  time  loft  only  the 
tasks  to  reward  the  gatherer.  Some  years  ago  a  merchant  of  St. 
Petersburg,  in  visiting  Northern  Siberia  in  the  course  of  his  trade, 
came  across  the  carcass  of  a  mammoth  that  had  been  washed  out  from 
a  frozen  gravel  bank  along  one  of  the  riv'crs,  and  lay  on  the  beach, 
where  it  had  been  for  many  months  the  prey  of  dogs  and  of  wolves  and 
S.  Mis.  90 10 
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other  wild  animals.  At  the  time  he  foand  it  a  considerable  portion  was 
left,  although  most  of  the  meat  had  been  consumed.  It  was  even  then 
not  offensive  at  all,  and  the  dogs  were  devouring  it  with  great  eager- 
ness. He  obtained  the  skeleton  and  a  portion  of  the  skin,  which  are 
now  to  be  seen  in  the  Museam  of  the  Academy  of  Science  of  St.  Peters- 
burg. The  natives  assured  him  that  the  meat  was  fresh  and  fine,  and 
in  no  way  disagreeable.  Here  we  have  a  case  of  meat  preserved  in  a 
natural  ice-house  through  a  period,  the  antiquity  of  which  we  cannot 
readily  measure,  but  certainly  an  estimate  of  many  thousands  of  years 
is  entirely  within  the  mark. 

The  animal  was  imbedded  in  the  frozen  soil  below  the  point  where 
the  surface  would  thaw  in  the  short  summers  of  that  country,  and  re 
mained  all  that  time,  with  all  tendency  to  decay  or  deterioration  abso- 
lutely suspended. 

All  these  processes  mentioned  for  the  preservation  of  fish  for  food 
are  applied  to  a  greater  or  less  degree  in  keeping  fish  to  be  used  as  bait 
»  in  the  fisheries,  namely,  salting,^keeping  in  ice,  and  hard  freezing;  dry- 
ing is  less  available.    They  have  been  discussed  under  that  heading  at 
page  133  et  seq, 

Kext  in  importance  is  the  method  of  the  preservation  of  fish  in  oil  of 
one  kind  or  another.  Here  the  fish,  after  being  treated  properly,  are 
sealed  hermetically  in  metallic  vessels  of  smaller  or  larger  size.  This 
method  of  preservation  is  applied  more  particularly  to  the  sardines, 
but  is  also  used  in  the  case  of  the  imitation  of  sardines,  as  the  pilchards, 
menhaden,  &c.  In  France,  Italy,  Spain,  and  Portugal,  however,  where 
olive  oil  Is  inexpensive,  nearly  all  kinds  of  fish  are  preserved,  as  tbe 
tunny,  bass,  perch,  mullet,  &c.,  and  various  moUusks.  Specimens  of 
such  preparations  were  exhibited  at  Philadelphia  in  1876.  In  the 
United  States,  where  olive  oil  must,  for  the  most  part,  be  imported  at  a 
heavy  cost,  other  vegetable  oils,  especially  that  of  cotton -seed,  have 
been  found  very  satisfactory  substitutes. 

A  novel,  and  what  promises  in  time  to  become  an  important,  prepara- 
tion of  food  is  the  result  of  a  process  for  obtaining  the  extract  from  the 
flesh  of  the  menhaden,  as  invented  and  patented  by  Mr.  S.  L.  6oodale,of 
Saco,  Me.  The  value,  both  in  a  hygienic  and  dietetic  point  of  view,  of 
the  beef  extracts  of  Liebig  and  other  inventors,  is  now  well  known  and 
established,  and  the  fish  extract  of  Mr.  Goodale,  strange  to  say,  has  no 
fishy  taste  whatever,  and  is  scarcely  distinguishable  from  the  meat  ex- 
tract. He  claims  that  an  immense  amount  of  this  substance  can  be  ob- 
tained during  the  ordinary  i)rocess  of  utilizing  the  menhaden,  adding 
greatly  to  the  profits  of  the  business  and  without  interfering  with  tbe 
preparation  of  oil  and  scraj).  Samples  of  this  extra<^t  were  presented 
.  at  the  Philadelphia  Exhibition,  which  were  considered  very  excellent, 
promising  a  satisfactory  future.  In  his  opinion  at  least  20,000,000 
pounds  of  this  extract  can  be  obtained  from  the  menhaden  annnally 
without  interfering  with  the  yield  of  oil  and  scrap,  and  possibly  of  nearly 
equal  money  value. 
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It  was  first  broaglit  to  notice  at  the  Ceuteunial  Exbibitiou,  and  re- 
ceived the  high  commendations  of  the  jury  on  the  fisheries  and  foods. 
The  fish  are  first  thoroughly  cleaned  and  washed,  and  then  immersed  in 
boiling  water  for  a  short  time  for  the  purpose  of  removing  the  skin* 
They  are  then  subjected  to  a  subsequent  treatment  by  which  3  pounds 
of  extract  are  obtained  from  each  barrel  of  menhaden,  or  4  pounds  if 
the  entire  fish  is  manipulated  without  separation  from  the  bones.  This 
process  does  not  in  any  way  afiect  the  value  of  the  fish  for  the  produc- 
tion of  oil  or  manure,  and  therefore  constitutes  an  important  utilization 
of  a  waste  product,  the  proceeds  of  which  will  probably  in  time  much 
more  than  pay  all  the  increased  cost  of  treatment. 

The  same  method  can  be  applied  to  other  fishes  of  sufficient  size  to 
warrant  their  evisceration,  although  it  is  hardly  likely  that  any  fish  but 
the  menhaden  can  be  profitably  treated  in  this  manner,  being  actually 
shipped  to  Italy  for  the  purpose  of  adulterating  the  genuine  olive  oil. 
There  are  other  modes  of  preserving  animal  substances,  especially  fish, 
in  use  in  various  parts  of  the  country,  but  those  already  given  are  the* 
most  important. 

In  addition  to  the  consumption  of  the  flesh  of  fish  as  food,  other  parts 
of  the  body  are  used  for  a  similar  purpose,  the  most  important  being 
the  livers  and  the  air-bladders.  The  livers  of  many  fish,  especially 
the  OadidcBj  of  some  of  the  sharks  and  some  other  species,  furnish  oil  in 
very  great  quantity ;  and  those  of  the  cod  especially,  and  other  fish  of 
the  cod  family  generally,  are  used  as  food,  particularly  as  nutriment  for 
invalids  aflected  by  consumption  or  other  wasting  disease.  The  oil  is 
also  osed  for  industrial  purposes,  which  will  be  referred  to  hereafter. 

The  air-bladders  or  sounds  of  fish  are  very  extensively  employed  in 
the  preparation  of  so-called  isinglass,  of  which  the  most  esteemed  is 
that  from  the  sturgeon  and  the  hake. 

Of  late  years  an  excellent  glue  is  made  from  the  skin  as  well  as  the 
air-bladder  of  fishes,  but  this  has  mostly  technical  applications.  The 
isinglass  of  fish  when  used  as  food  is  usually  employed  for  the  most  part 
in  the  preparation  of  jellies,  gum-drops,  &c.,  as  well  as  in  the  refining 
of  beer  and  other  beverages. 

Under  the  head  of  the  application  of  fish  as  food  must  be  included 
their  use  as  bait  for  the  fisheries,  as  also  their  destruction  by  their  fel- 
lows for  their  sustenance.  These  subjects  will  be  referred  to  here- 
after. 

Besides  the  use  of  the  meat  of  the  fish,  either  fresh,  salted,  dried, 
smoked,  pickled,  spiced,  in  oil,  &c.,  there  are  certain  portions  of  the 
body  which  are  considered  more  or  less  delicacies.  Among  these  the 
heads  of  many  species  are  preferred  to  the  rest  of  the  body.  The  boiled 
head  and  shoulders  of  the  cod,  the  striped  bass,  and  some  other  species 
are  considered  especially  excellent,  as  are  the  fins  of  the  halibut.  In- 
deed, in  the  earlier  history  of  the  country  the  head  and  fins  only  of  the 
halibut  were  utilizeii,  the  rest  being  thrown  away.    The  tongues  and 
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Bounds,  too,  of  the  cod,  hake,  and  other  gadoid  fishes  are  very  highly 
valued  for  food,  and  are  usually  put  up  isalted  separately.  The  ai^ 
bladders  or  sounds  of  fish  have  already  been  referred  to  as  of  special 
commercial  value,  those  of  the  sturgeon  furnishing  the  well-known 
Kussian  isinglass,  and  being  utilized  for  the  same  purpose. 

Of  late  years  the  air-bladders  of  the  hake  have  been  collected  very 
assiduously,  and  are  worth  more  than  all  the  rest  of  its  body.  They 
are  gathered  especially  on  the  coast  of  Maine  and  in  the  Bay  of  Fundy, 
where  vessels  are  in  the  habit  of  visiting  the  different  fishing  stations 
and  buying  these  sounds  for  from  50  centa  to  $1.25  a  pound.  The  drum, 
squeteague,  and,  indeed,  almost  any  other  of  our  species  in  which  the 
walls  of  the  air-bladder  are  thickened,  and  that  organ  is  of  considerable 
size,  are  valued  for  the  same  purpose.  Several  fresh- water  fish  in  South 
America  are  also  utilized  in  the  same  direction.  There  are  establish- 
ments in  Massachusetts  where  the  business  of  collecting  the  air-bladders 
of  fishes  of  all  kinds,  and  of  working  them  up  into  marketable  products, 
is  carried  on. 

The  skins  of  many  fishes,  too,  are  convertible  into  a  coarse  gelatine 
or  tenacious  glue.  In  Russia  the  cartilaginous  backbone  of  the  stur- 
geon is  highly  prized  as  an  article  of  food,  and  is  collected  and  sold  in 
bundles  like  whips. 

The  roes  of  a  great  many  fish  are  used  as  a  special  article  of  food, 
sometimes  with  the  rest  of  the  animal,  as  of  the  herring ;  at  others  sep- 
arate from  it.  The  roes  of  the  mullet  of  the  southern  coast  of  the 
United  States  are  salted  and  barreled  and  consumed  largely  through- 
out the  interior  of  the  adjacent  States,  the  meat  itself  being  less  prized. 

The  caviare  of  the  sturgeon  is  a  well-known  article  of  commerce,  and 
is  now  being  put  up  in  the  United  States  in  large  quantities,  particn. 
larly  for  export  to  Europe. 

I  have  already  referred  to  the  extent  to  which  the  business  of  putting 
lip  fish  in  oil  and  spices  and  inclosing  them  in  hermetically  sealed  tin 
cans  is  carried  on  abroad,  particularly  by  the  inhabitants  of  France, 
Spain,  Italy,  and  Portugal,  this  process  having  been  until  recently 
scarcely  known  in  the  United  States  j  but  it  now  bids  fair  to  become 
an  important  element  of  our  .industries.  Few  persons  realize  the  ex- 
tent  to  which  the  menhaden  is  utilized  in  this  direction,  several  estab- 
lishments in  New  Jersey  finding  it  really  difficult  to  secure  a  sufficient 
supply  of  fresh  fish  to  meet  their  demands.  Here  they  are  put  up  in 
oil  under  name  of  American  sardines,  or  spiced  and  known  as  ocean 
trout.  The  herring  is  also  put  up  both  in  oil  and  spices  in  New  York 
and  at  Easti)ort,  in  Maine.  Mackerel  are  preserved  to  some  extent  in 
Canada  in  pound  cans,  like  the  canned  salmon,  several  thousand  pounds 
being  included  in  .the  returns  of  the  proceeds  of  the  Canadian  fisheries 
for  1876. 

There  is  no  doubt  but  that  there  is  a  wide  field  in  America  for  the 
utilization  offish  in  this  way,  and  that  a  large  market  could  soon  be 
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bailt  up,  not  only  iu  this  country  but  abroad.  In  1876  the  value  of  the 
sardines  and  anchovies,  prepared  in  oil  and  imported  from  abroad, 
amoanted  to  $595,901,  each  year  showmg  a  considerable  increase.  The 
only  advantage  that  foreign  countries  have  over  us  in  this  matter  is  in 
the  price  of  oil ;  and  if  the  cultivation  of  the  olive  in  California  proves  to 
be  asacoess  this  will  furnish  the  finer  material,  although  the  best  quality 
of  porified  cotton-seed  oil  is  believed  to  be  equally  wholesome  and  can 
be  famished  at  a  very  low  figure. 

2.  As  oil — We  have  already  referred  to  the  use  of  the  oil  of  the 
livers  of  fish  as  an  article  of  food  or  medicine,  but  it  is  in  its  indus- 
trial applications  that  the  oil  of  fishes  merits  the  principal  considera- 
tion. While  there  is  a  great  difference  in  the  amount  of  oil  furnished 
by  the  livBrs  in  different  species,  almost  any  will  yield  it  in  greater  or 
less  abundance  on  being  boiled  and  pressed,  varying  in  amount  with  the 
species.  The  most  of  the  fish-oil  is,  however,  derived  from  the  body 
generally.  In  one  fish  abounding  on  the  northwest  coast  of  America, 
known  as  the  candle-fish  iThaleichthya  marinus)^  closely  allied  to  the 
smelt  and  capelin,  which,  indeed,  it  resembles,  the  dried  fish  is  used  for 
the  purpose  of  illumination,  the  amount  of  oil  being  such  that  it  fur- 
nishes no  mean  substitute  for  a  candle,  being  capable  of  ignition  and 
burning  for  aVx>nsiderable  time.  As  this  fish  is  very  abundant,  it  is  not 
improbable  that  it  will  herefifter  constitute  an  important  source  of  oil, 
parties  in  British  Columbia  and  Alaska  being  now  engaged  in  the  busi- 
ness on  a  small  scale. 

It  is  from  the  menhaden  or  pogy  of  the  Atlantic  coast  of  the  United 
States,  however,  that  the  greatest  quantity  of  oil  is  obtained. 

Next  to  the  menhaden  or  pogy  the  sea  herring  is  probably  the  most 
extensive  source  of  supply  in  the  United  States,  the  fish  as  caught  in 
weirs  in  the  Bay  of  Fundy  and  elsewhere  being  treated  for  this  pur- 
pose. It  is  not  improbable  that  the  offal  of  cod  and  other  fish  will 
after  a  time  be  largely  utilized  in  this  direction,  as  it  is  on  the  coast  of 
Norway,  where  very  little  is  wasted. 

A  farther  extensive  source  of  oil  for  technical  purposes  is  found  in 
the  liver  of  the  dog  shark  {Acanthias)^  a  small  species  scarcely  more 
thsui  one  or  two  feet  in  length,  but  occurring  on  the  American  coast  in 
immense  numbers. 

As  almost  any  fish  will  furnish  oil  when  boiled  or  steamed  and  sub- 
jected to  great  pressure,  other  species  are  treated  for  this  object  from 
time  to  time,  according  to  their  abundance  or  the  immediate  necessities, 
bat  those  mentioned  above  are  probably  the  most  important.  The 
capelin,  it  is  true,  furnishes  an  excellent  source  of  supply,  but  it  is  found 
for  so  short  a  time  on  the  coast  of  Newfoundland  and  the  other  regions 
inhabited  by  it,  that  it  would  hardly  pay  to  put  up  permanent  establish- 
ments for  operating  on  a  large  scale. 

The  limitations  of  my  subject  exclude  the  consideration  of  oils  as  ob- 
tained from  whales,  porpoises,  blackfish,  grampuses,  &c.,  the  supply  of 
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which  is  of  course  very  great,  although  diminishing  in  quantity,  while 
that  from  the  true  fishes  appears  to  be  increasing. 

The  use  of  fish-oil  as  food  or  medicine  is  comparatively  limited.  Its 
application  is  more  generally  to  the  manufacture  of  soap,  and  in  the 
dressing  of  leather,  for  purposes  of  illumination,  and,  to  some  extent, in 
painting.  During  the  late  civil  war  in  the  United  States,  when  the 
supply  of  turpentine  was  limited,  the  oil  of  the  menhaden  was  employed 
as  requiring  less  turpentine  in  its  service. 

3.  As  manures  and  fertilizers. — The  refuse,  or  so-called  "scrap,"  left 
after  the  expression  of  oil  from  boiled  or  steamed  fish,  is  used  very 
largely  as  a  fertilizer,  for  which  it  is  especially  valuable  in  consequence 
of  the  large  amount  of  phosphorus  contained  in  the  bones,  and  of  the 
nitrogenous  matters.  This  is  used  either  directly  or  after  being  sub- 
jected to  chemical. treatment,  and,  for  the  most  part,  mixed  with  the 
phosphatic  earths  found  on  the  coast  of  South  Carolina  and  Georgia, 
with  the  mineralized  guanos  of  the  Sombrero  Island  of  the  West  ID- 
dies,  or  with  the  well-known  guano  of  Peru  or  of  the  islands  of  the 
Pacific. 

4.  Otiwr  purposes. — The  remaining  applications  of  fish  are  of  mnch 
less  moment  than  those  to  which  we  have  already  adverted,  being 
usually  exceptional  and  confined  to  limited  areas.  * 

Although  the  skins  of  fishes  have  been  utilized  in  various  ways  bv 
different  nations  for  a  long  period  of  time,  within  a  few  years  this  in- 
dustry has  become  prominent,  and  will  in  time  represent  a  very  impor- 
tant element  in  the  total  products  of  the  sea.  Although  the  skins  of 
cod,  salmon,  and  other  fishes  are  not  unfrequently  used  as  clothing  for 
both  the  feet  and  the  body  by  the  tribes  of  the  northwest  coast  of 
America,  it  is  only  of  late  that  such  skins  promise  to  come  into  use 
among  civilized  nations.  A  patent  has  been  taken  out  in  the  United 
States  for  the  manufacture  of  shoes  from  the  skin  of  the  cnsk  {Brosmim 
vulgaris).  The  skins  of  various  species  of  sharks  are  now  very  care- 
fully saved  in  the  Eed  Sea,  the  Mediterranean,  and  the  Indian  Ocean, 
and  constitute  a  considerable  article  of  commerce,  the  best  material 
being  furnished  by  the  genera  ScylUum^  Scymnus^  8pr%Mx^  Acantkias^ 
Sqatinaj  Squalus,  &c.  These  are  used  largely  for  polishing  wood  and 
metal,  for  covering  boxes,  spectacle  and  spy-glass  cases,  &c. 

The  skin  of  the  burbot  or  ling  (Lota)  is  employed  in  Bnssia  and  Si- 
beria for  trimmings  of  dresses  and  for  the  windows  of  dwellings,  in- 
stead of  glass.    It  is  also  made  into  bags  for  holding  clothing,  &c. 

The  skins  could  be  taken  off  from  many  fish  which  are  now  entirely 
wasted,  and  from  others  the  meat  could  be  employed  in  some  form  or 
other.  When  tanned  or  dressed  the  skins  could  be  converted  into  arti- 
cles of  clothing  or  ornament,  and  could  be  used  in  polishing  wood  or 
metal. 

As  already  explained  we  are  far  from  deriving  all  the  benefit  that  we 
might  from  our  sea  fisheries,  not  only  neglecting,*  as  we  do,  a  large  part 
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of  our  actual  eatcli,  but  failing  to  secure  what  is  in  other  countries  con- 
sidered a  source  of  national  wealth.  Apart  from  the  increase  in  quan- 
tity of  the  well-established  preparations  of  fish  by  d  ryiug,  salting,  smok 
ing,  &c,  there  is  a  large  field  open  in  putting  up  fish  in  hermetically 
sealed  cans,  either  in  oil,  pickle,  or  spices. 

The  Centennial  Exhibition  of  1876  afforded  an  opportunity  for  the 
presentation  of  vast  numbers  of  preparations  of  fish,  as  made  and  con- 
sumed in  large  quantities  in  France,  Italy^  Spain,  and  Portugal,  which 
could  be  readily  imitated  in  the  United  States,  and  find  a  market  either 
here  or  in  foreign  countries.  Indeed,  almost  every  fish  of  the  Mediter- 
ranean in  the  various  preparations,  notably  the  mullet,  the  mackerel, 
the  tunny,  the  perch,  bass,  &c.,  and  even  squids  or  cuttlefish,  were 
found  to  constitute  no  inconsiderable  item. 

Of  herring  there  are  many  preparations  greatly  in  demand  in  Europe, 
of  which  we  know  nothing.  A  reference  to  some  of  these  will  be  found 
in  the  Report  of  the  U.  S.  Fish  Commission,  Vol.  Ill,  page  183  ( Wide- 
gren  on  the  Herring  and  its  Preparation  as  an  Article  of  Trade). 

The  carcasses  of  sharks,  skates,  and  other  now  refuse  fish  could  be 
converted  into  food  for  dogs,  poultry,  and  even  used  in  feeding  young 
trout  or  salmon,  &c.,  in  piscicultural  establishments.  Even  if  they 
oould  be  sold  at  from  1  to  3  cents  a  pound  for  the  dried  meat,  in  the 
large  demand  that  could  readily  be  developed  for  the  various  purposes 
mentioned,  a  satisfactory  profit  could  be  derived.  The  meat  could  be 
chopped  fine  or  converted  into  meal,  as  with  the  well  known  fish-meal 
of  Norway. 

IV.— MAINTENANCE  AND  IMPROVEMENT  OF  FISHERIES. 

CONSIDERATIONS    RELATIVE    TO    THE    BEST    MODE   OJ?    MAINTAINING 
AND  INCREASING  THE  SUPPLY  OF  THE  SEA  FISHERIES. 

This  subject  may  be  best  treated  under  the  following  heads :  First, 
legislation  in  the  way  of  regulation  and  prohibition ;  second,  the  in- 
crease of  the  absolute  number  and  variety  of  fish ;  third,  equalizing 
the  supply  of  fishes  and  bringing  them  from  distant  i)oints  within  easy 
or  convenient  reach  of  the  fishermen. 

1. — LEGISLATION. 

The  history  of  the  fisheries  for  many  centuries  past  has  been  largely 
a  record  of  attempts  either  to  give  monopolies  to  favored  individuals 
and  companies,  or  well-meant,  but  in  most  cases  ill-judged,  endeavors 
to  protect  the  fish  from  destruction  and  to  secure  the  rights  of  the  peo- 
[ile  in  their  capture.  The  tendency,  however,  of  later  years,  has  been 
materially  to  relax  and  in  many  cases  to  abolish  these  regulations,  and 
it  is  now  becoming  generally  conceded  that,  so  far  as  the  sea  fisheries 
are  concerned,  the  less  the  obstacles  we  place  in  the  way  of  the  prosecu- 
tion of  the  fisheries  the  better.    It  very  rarely  happens  that  the  enact- 
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ments  for  the  protection  and  regrnlation  of  tho  lisheries  are  baseil  upon 
a  thorough  knowledge  of  the  habits,  migrations,  and  general  relations  of 
the  fishes  themselves,  and  even  while  removing  or  preventing  a  difl&calty 
in  one  direction,  they  bring  about  a  still  greater  one  in  another.    In 
many  cases  action,  when  taken,  is  the  result  of  the  unfounded  clamor 
or  jealousy  of  fishermen  using  one  kind  of  apparatus  against  those  em 
ploying  another,  or,  in  some  instances,  it  results  from  the  influence  of 
the  wealthier  classes,  who  wish  to  preserve  the  fishing  as  a  sport  and 
relaxation,  as  against  the  interest  of  those  who  depend  apon  it  for  a 
living.    In  considering  the  complaints,  therefore,  in  regard  to  a  partica- 
lar  mode  of  fishing,  and  the  invocations  for  its  restriction,  due  caution 
should  be  exercised  in  determining  how  far  the  personal  element  comes 
into  play  and  how  far  the  interests  of  the  great  mass  of  the'  community 
and  the  world  are  at  heart. 

Legislation  on  this  subject  is  usually  included  under  the  followin<i: 
heads:  First,  the  places  of  fishing ;  second,  the  season  ;  third,  the  time 
of  day;  fourth,  the  size  and  length  of  the  nets,  and  the  size  of  the 
mesh  ;  fifth,  the  distance  apart  of  nets,  weirs,  pounds,  &c. ;  sixth,  the 
number  of  fish  that  may  be  taken  ;  seventh,  the  police  and  regulatioQ 
of  the  boats  and  men ;  and,  eighth,  regulations  in  regard  to  the  prepa- 
ration  of  the  fish,  and  for  securing  to  the  purchaser  a  proper  knowledge 
of  their  character  and  quality. 

It  will,  of  course,  be  understood  that  legislatio  n  can  be  properly  en- 
forced against  foreign  nations  at  least  only  within  the  territorial  limits 
of  the  country ;  and  as  the  three-mile  line  is  usually  accepted  as  defin- 
ing the  boundary  between  the  inshore  and  offshore  fisheries,  it  is  usu- 
ally the  space  within  that  limit  to  which  the  local  laws  apply.  In  some 
nations  the  particular  areas  of  the  fishing-grounds  are  assigned  to  the 
inhabitants  of  certain  districts,  those  adjacent  to  it  not  being  permitted 
to  enter,  and  severe  conflicts  sometimes  result  from  such  an  attempt. 

How  far  one  of  the  United  States  can  enforce  any  fishery  regulations 
at  sea,  outside  of  the  three-mile  line,  or  indeed  even  within  it,  is  a  ques- 
tion not  to  be  discussed  here;  that  the  United  States  can  do  so  is  per- 
haps more  certain,  the  vessel  being  considered  a  part  of  the  country 
and  carrying  into  it  the  conditions  of  its  shore. 

In  accordance  with  a  convention  consummated  in  August,  1843, 
between  France  and  England,  the  exclusive  right  of  fishing  by  the 
fishermen  of  either  nation  was  given  within  3  miles  of  its  own  coast, 
the  intermediate  space  being  common  ground.  A  provision  was  made 
for  the  employment  of  cruisers  by  both  nations,  not  only  to  protect  the 
rights  of  their  own  fishermen,  but  to  see  that  they  obeyed  the  laws 
made  for  their  regulation.  Cases  were  specified  in  which  the  vessels 
of  one  nation  might  enter  the  territorial  limits  of  the  other,  but  in  no 
part  of  the  treaty  was  there  any  prohibition,  when  once  within  the 
limits,  to  purchasing  bait,  or  supplies,  or  of  deriving  any  other  commer- 
cial advantage. 
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This  treaty  is  referred  to  in  the  Report  of  the  British  Sea  Fisheries 
CommissioD,  where  it  is  expressly  stated  that  the  vessels  of  Belgium, 
with  which  there  was  no  sach  treaty,  were  not  bound  by  it,  and  that 
there  was  nothing  to  prevent  their  fishing  if  they  were  so  minded,  in- 
dicating that  the  submission  to  a  restriction  must  be  a  matter  of  joint 
agreement  between  two  contracting  parties  (p.  Ixiv). 

With  reference  to  the  difficulty  of  estimating  the  extent  of  the  three- 
mile  limit,  Prof.  George  F.  Barker,  writing  from  Brookfield  Center, 
Conn.,  September  7, 1877,  said : 

"  With  reference  to  the  question  you  propose,  i  c,  whether  the  proba- 
bility of  an  accurate  judgment  of  distance  is  greater  when  the  estimate 
is  made  by  an  observer  standing  on  shore  or  by  a  person  in  the  vessel, 
I  would  say  that  in  my  opinion  the  probability  of  a  correct  estimate  of 
distance  is  considerably  greater  in  the  latter  case.  Distance,  according 
to  the  present  theory  of  vision,  is  always  estimated  by  the  eye  from  the 
magnitude  of  the  visual  angle  under  which  the  distant  object  is  seen. 
Now,  since  any  given  object,  placed  at  a  suitable  distance,  will  subtend 
any  angle  whatever,  it  is  obvious  that  size  and  distance  are  both  vari- 
ables in  the  calculation,  $knd  that  if  neither  is  given  the  problem  is  in- 
determinate. A  man  who  does  not  know  how  large  the  object  is  which 
he  sees,  cannot,  from  this  datum  alone,  form  any  accurate  idea  of  its 
distance.  Hence,  to  estimate  the  distance  of  any  object  accurately,  the 
size  of  the  object  which  subtends  the  given  visual  angle  must  be  accu- 
rately known.  A  man  of  average  height  placed  a  mile  off  will  subtend 
an  angle  of  about  two  minutes,  and  if  two  miles  off,  of  about  one  minute. 
To  tell  that  he  is  two  miles  off,  and  not  one  mile,  the  eye  must  accu- 
rately appreciate  this  slight  difference  of  one  minute  of  arc.  The  hu- 
man height  is  so  well  known  that  persons  are  often  introduced  into  art 
compositions  to  assist  in  judging  of  distances.  But  at  three  miles  dis- 
tance, a  man  is  too  small  an  object  by  which  to  estimate  distance  by 
the  unaided  eye,  the  limit  of  error  being  so  large  as  to  render  the  esti- 
mate of  no  value.  Hence,  other  familiar  objects  larger  in  size  must  be 
chosen.  If  a  person  on  the  shore,  accustomed  to  this  kind  of  estimate, 
sees  a  vessel  which  he  is  familiar  with  at  the  lauding,  he  can  tell  ap- 
proximatel3'  her  distance,  if  she  is  not  too  far  off.  So  a  person  sailing 
away  from  the  shore  may  estimate  quite  accurately  his  distance  from 
it,  provided  he  be  familiar  with  the  size  of  the  objects  on  shore.  If 
neither  person  knows  by  personal  inspection  the  size  of  the  object  looked 
at,  the  one  in  the  vessel  has  the  advantage,  because  the  sizes  of  houses 
and  their  parts,  windows,  doors,  &c.,  and  also  of  well-known  trees  and 
animals,  vary  much  less  than  the  sizes  of  vessels.  But  there  is  another 
advantage  on  the  side  of  the  man  in  the  vessel.  He  forms  his  judg- 
ment not  by  a  comparison  with  a  single  object,  but  from  a  large  num- 
ber of  objects,  whose  sizes  are  well  known ;  and  his  estimate  is,  therefore, 
the  mean  of  a  large  number  of  separate  judgments,  and  so  more  reliable 
than  any  single  one.    Moreover,  if  these  objects  are  successively  back 
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of  each  other  in  the  line  of  sight,  another  advantage  is  gained,  as  any 
one  must  admit  who  notices  how  much  larger,  because  apparently  far- 
ther off,  the  sun  is  when  on  the  horizon,  where  there  are  objects  of  com- 
parison, than  in  the  zenith,  when  there  are  none.  Moreover,  as  a  ral^ 
seafaring  men  have  trained  their  eyes  to  estimate  distance  from  a 
vessel. '' 

To  the  above  may  be  added  the  views  of  C.  P.  Patterson,  Superin- 
tendent of  the  U.  S.  Coast  Survey,  given  under  date  of  August  31, 1877, 
as  follows : 

"  From  my  experience,  I  conclude,  and  have  always  safely  acted  upon 
that  conclusion,  that  persons  on  board  a  vessel,  with  rare  exceptions, 
judge  the  vessel  to  be  nearer  the  land  than  she  actually  is,  and  this 
arises  in  a  measure  from  the  fact  that  the  eye  rarely  recognizes  the 
foreground^  as  it  were,  of  the  dista-nces,  but  is  apt,  unconsciously,  to  be- 
gin estimating  the  distance  from  an  imaginary  line  at  some  distance 
from  the  vessel,  the  higlier  the  eye  above  the  water  the  greater  being 
this  distance,  and  the  greater  the  real  distance  of  the  vessel  from  the 
shore  than  that  estimated.  This  is  particularly  seen  in  handling  a  ves- 
sel in  a  harbor,  or  running  close  in  along  a  shore. 

"If  the  eye  is  placed  at  the  mast-head  of  a  vessel,  the  horizon  rises, 
as  it  were,  with  the  eye,  the  sensation  created  being  that  the  vessel  is  at 
the  bottom  of  a  bowl  and  the  eye  on  a  level  with  the  rim,  and  from  this 
position  estimated  distances  to  objects  are  almost  invariably  too  short 
My  own  custom  was  to  increase  estimated  distances  accordingly.  If  a 
man  at  the  mast-head  estimated  the  distance  to  an  object,  unseen  from 
the  deck,  to  be  20  miles,  I  concluded  at  once  that  it  was  24  or  25  miles. 

"  From  the  shore  the  eye  recognizes  a  marked  foreground  (there  always 
being  a  very  decided  one,  even  on  a  sand-beach  of  the  edge  of  the  break- 
ers or  water),  which  it  cannot  ignore,  and  from  which  it  at  once  begins 
to  estimate  distances.  The  eye  being  filled  with  this  ^foreground' 
takes  cognizance  but  indifferently  of  the  object  itself,  as  well  a^  the 
distance  intervening  between  the  outer  edge  of  the  foreground  and  the 
object,  as  shown  thus : 


A  being  the  elevation  of  eye  above  the  water,  D  the  edge  of  the  breakers 
and  foreground,  B  limit  of  foreground,  and  C  the  position  of  object.  The 
angle  which  the  eye  instinctively  measures  is  D  A  B,  and  this  is  equal  to 
D  A  0,  be  the  object  wherever  it  may  on  the  horizon.  Then  the  distance 
B  0  is  measured  only  by  the  greater  or  less  distinctness  of  the  object, 
there  being  nothing  with  which  to  compare  it.  From  the  want  of  a 
foreground,  if  A  was  the  mast-head  of  a  vessel  the  distance  the  eye 
would  endeavor  to  measure  is  B  C,  almost  entirely  ignoring  A  D  B,  and 
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in  addition  the  shore  being  much  more  prominent  to  the  eye  from  the 
vessel,  than  the  vessel  from  the  shore. 

"  If  the  eye  on  the  shore  is  placed  where  it  can  take  in  a  long  stretch 
of  coast,  it  will  nearly  always  underestimate  the  distance  of  a  vessel 
from  it. 

"  Of  coarse,  the  cupidity  of  commerce  sways  the  judgments  of  the  best 
people  in  the  direction  of  their  own  interests,  but  I  g  ive  the  results  of 
my  own  experience  for  what  they  are  worth. 

^^  The  matters  stated  in  your  letter  also  have  an  effect  in  the  general 
estimate  of  a  distance  over  the  water  from  the  land  to  a  vessel  or  frojm 
a  vessel  to  the  land. 

'^  My  conclusion  is  that  as  a  general  rule  the  distances  of  the  land  from 
vessels  and  the  distan(^s  of  vessels  from  the  land  are  usually  underes- 
timated. In  one  case  the  eye  ignores  the  nearer  part  of  the  distance, 
and  in  the  other  the  more  distant  part. 

'^  In  this  I  am  confirmed  by  the  experience  and  opinion  of  Commander 
E.  P.  Lull,  U.  S.  N.,  Hydrographic  Inspector,  United  States  Coast  Sur- 
vey." 

The  season  of  fishing,  too,  is  also  a  subject  of  legislation.  The  Govern- 
ment of  Norway  determines  with  great  care  the  time  when  the  nets  and 
long-lines  shall  be  set,  the  introduction  of  the  latter  into  the  water  not 
being  permitted  at  the  Lofoden  Islands  fisheries  before  12  o'clock  m., 
their  lifting  bein  g  imperative  before  noon  of  the  following  day.  France, 
England,  and  other  nations  have  made  regulations  in  regard  to  the 
size  of  the  mesh,  specifying  the  minimum  for  the  beam-trawl  and  for 
the  drift-net,  the  object  being  to  secure  to  the  young  and  unmarketa- 
ble fish  a  chance  to  escape.  This  precaution,  however,  is  of  little  value 
in  the  case  of  the  beam-trawl,  where  many  fish  are  taken  which  would 
have  passed  through  the  meshes  of  an  ordinary  net  without  difficulty. 

The  distance  apart  of  nets,  so  as  to  prevent  interference,  has  also 
been  provided  for ;  as  also  the  restriction  of  particular  kinds  of  fishing 
to  certain  grounds,  in  Great  Britain  trawling  being  sometimes  limited 
to  certain  areas,  to  prevent  interference  in  the  use  of  the  long-lines. 

Nearly  all  nations  have  regulations  in  regard  to  the  boats  and  ves- 
sels to  be  used,  among  others  requiring  them  to  be  numbered  in  cer- 
tain ways,  so  that  they  may  be  more  easily  designated  and  identified 
in  the  event  of  their  attempting  to  evade  the  law. 

The  preparation  of  fish  for  the  market  has  also  been  the  subject  of 
legislation.  Many  nations  which  pay  no  particular  regard  to  the  times, 
places,  and  circumstances  of  the  sea  fisheries,  have  considered  it  expe- 
dient to  secure  the  interest  of  the  purchaser  by  regulating  and  restrict- 
ing the  mode  of  preparation  and  of  packing,  this  being  the  case,  per- 
haps, more  especially  in  Holland  and  the  Scandinavian  countries  than 
elsewhere.  The  herring  fishery  in  Holland  was  formerly  kept,  in  all  of 
its  stages,  under  the  control  of  the  Government,  although  of  later  years 
this  is  more  particularly  confined  to  the  packing  and  inspection.    In 
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Norway,  however,  the  Government  requires  that  the  herring  which  are 
found  to  have  in  their  stomachs  certain  kinds  of  food  shall  be  kept  alive, 
inclosed  in  the  nets  until  this  food  is  absorbed,  as  otherwise  theM 
cannot  be  preserved  for  any  length  of  time,  thereby  affecting  their 
quality  as  food.  Still  more  generally  is  there  an  inspection  of  fish  by 
the  State  after  they  have  been  put  up,  the  packages  being  marked  by 
Government  officials,  who  are  supposed  to  be  beyond  danger  of  aoy 
corrupt  influence  in  making  the  distinctions  as  to  quality. 

There  is,  perhaps,  no  nation  in  the  world  where  there  are  fewer  reg- 
ulations and  restrictions  in  regard  to  the  sea  fisheries  than  in  the  United 
States,  no  response  having  been  made  either  by  the  General  Govern- 
ment or  by  the  State  to  the  numerous  appeals  to  take  the  subject  under 
their  jurisdiction,  and  to  prevent  what  is  claimed  to  be  improper  methods, 
or  unseasonable  times  of  capturing  fish,  or  undesirable  modes  of  pre- 
serving them. 

There  are,  however,  in  several  of  the  States,  especially  of  New  Eng- 
land, State  inspectors  of  fish  who  brand  the  packages,  in  accordance 
with  the  quality  of  the  fish,  these  marks  guiding  the  purchaser  in  his 
selection  and  in  the  price  to  be  paid  by  him. 

Although  the  propriety  of  maintaining  such  restrictions  has  been 
questioned,  on  the  ground  that  all  these  matters  should  be  subject  to 
the  general  law  of  demand  and  supply,  and  to  individual  reputation, 
yet  it  is  not  likely  that  any  change  will  be  made.  While  it  is  compara- 
tively  easy  in  many  cases  to  enforce  regulations  in  regard  to  fishing 
and  the  treatment  of  fish  near  the  shores  and  under  the  jurisdictioa 
and  supervision  of  officers,  it  becomes  a  much  more  difficult  matter 
when  the  fishing  is  prosecuted  at  a  distance,  as  in  this  country  on  the 
George's  Bank,  the  Grand  Bank,&c.  It  is,  of  course,  possible  to  send 
Government  cruisers  to  accompany  the  fishing  fleets,  to  see  that  the 
fishermen  obey  the  laws  in  this  matter,  and  this  is  done  to  some  extent 
by  the  N^orwegian,  Dutch,  English,  and  French  Governments,  the  two 
latter  maintaining  a  sea  police,  more  to  prevent  encroachments  by  the 
opposite  nation  upon  the  fishing-grounds,  or  injury  or  outrage  upon 
their  own  vessels.  Great  Britain,  too,  has  during  some  years  main- 
tained a  certain  number  of  armed  vessels  within  her  dominions  inKorth 
America  to  prevent  the  encroachments  of  the  American  and  French 
fishermen.  The  United  States,  however,  has  never  had  any  provision 
of  this  kind,  but  has  allowed  the  sea  fisheries  to  regulate  themselves 
entirely.  Some  of  the  States  supply  armed  protection  to  their  oyster 
fisheries,  both  Maryland  and  Virginia  having  now,  or  until  quite  re- 
cently, such  a  provision. 

The  propriety  of  international  agreement  in  regard  to  certain  modes 
of  fishing  has  not  unfrequently  been  urged,  and  more  particularly  it  has 
been  proposed  that  the  United  States  and  Great  Britain  have  an  agree- 
ment to  prohibit  the  use  of  the  trawl  or  long-line  on  the  Banks  of  New- 
foundland and  in  other  portions  of  the  high  seas.    Apart,  however,  from 
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the  qoestioDable  propriety  of  interfering  with  this  mode  of  fishing,  there 
would  be  the  consideration  of  enforcing  sach  rules,  as  it  could  only  be 
done  by  misans  of  a  fleet  of  Government  vessels  of  both  nations,  sta- 
tioned in  different  portions  of  the  high  seas,  involving,  of  course,  the 
danger  of  irritation  at  any  attempt  at  enforcement,  especially  by  the 
vessel  of  the  opposite  nationality. 

Again,  even  if  this  could  be  effected  and  enforced  by  the  United  States 
and  Great  Britain  in  respect  to  their  own  subjects,  there  is  no  probability 
that  other  nations  would  enter  the  convention  or  consider  themselves 
boand  by  its  provisions ;  and  without  the  co-operation  of  armed  vessels 
of  other  nationalities,  any  attempt  at  regulating  the  fishermen  of  the 
same  wonld  be  resented  by  their  respective  Governments,  and  danger 
of  war  ensue.  If  there  were  no  interference  with  the  subjects  of  other 
Governments,  the  effect  wonld  be  simply  to  give  them  the  monopoly  of 
capture  by  the  prohibited  apparatus,  or  during  the  prohibited  season 
to  other  parties,  and  thus  a  season's  loss  would  be  inflicted  upon  the 
subjects  of  the  consenting  nations.  It  might  also  be  a  question  how  far 
any  Government  could  pretend  to  interfere  with  the'  fishing  operations 
of  its  own  subjects  on  the  high  seas;  provided,  of  course,  these  did  not 
involve  any  criminal  action,  or  such  as  is,  by  common  consent,  allowed 
to  be  a  matter  of  jurisdiction.  Of  course,  the  vessels  and  their  catch 
might  be  controlled  on  their  entering  port;  but  there  wonld  seem  to  be 
nothing  to  prevent  the  taking  of  the  fish  to  a  foreign  nation.  It  is  for 
these  and  other  reasons,  that  need  not  here  be  detailed,  that  most  care- 
ful consideration  should  be  given  to  any  proposition  looking  towards 
the  restriction  or  regulation  in  any  way  of  the  sea  fisheries  of  the  United 
States,  whatever  may  be  the  practice  and  policy  of  other  nations. 

There  is,  however,  a  plea  for  the  interference  of  the  Government,  iu 
certain  cases,  in  regard  to  the  fisheries  that  belong  to  the  rivers,  or  are 
hear  the  shore,  and  thereby  most  specially  related  to  the  adjacent  com- 
monwealth. Nearly  all  civilized  nations  have  looked  with  more  or  less 
care  after  their  interior  or  river  fisheries ;  and  quite  a  number  of  the 
States  of  the  American  Union  have  their  own  special  enactments  on  this 
subject.  This  refers  more  generally  to  the  times  when  fishing  may  be 
aathorized ;  the  character  of  the  apparatus,  whether  lines  or  net^ ;  but 
more  particularly  to  the  protection  of  the  fish  during  the  spawning  sea- 
son, especially  of  the  trout  and  salmon.  In  States  possessing  shad  and 
alewife  fisheries  there  is  usually  a  definite  date  when  the  fish  are  sup- 
posed to  have  reached  their  spawning  beds  or  the  condition  of  spawn- 
ing, and  at  that  time  all  fishing  is  interrupted.  This  varies  according 
to  latitude,  being  earlier  in  the  South  and  later  in  the  North. 

Again,  the  question  of  the  pollution  of  rivers  is  one  that  comes  up 
for  consideration,  in  many  cases  the  introduction  of  sawdust  or  the 
refuse  from  gas  or  manufacturing  establishments  being  prohibited  or 
controlled.  Other  States,  again,  require  from  the  proprietors  of  artifi- 
cial dams  the  introduction  of  some  device  by  which  shad,  salmon,  and 
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other  fish  may  ascend,  and  thus  be  enabled  to  reach  their  spawning- 
grouuds.    There  is  also  an  inspection  in  the  markets,  in  nearly  all  the 
larger  cities,  of  the  quality  of  fresh  fish,  so  as  to  prevent  the  introduc- 
tion for  sale  of  any  that  are  not  considered  wholesome  and  fit  for  food. 
All  these  provisions  are  wise  and  beneficent,  and  tend,  when  jadicioosly 
and  properly  enforced,  to  protect  the  fish  against  decrease  and  to  secnie 
their  multiplication,  as  well  as  to  benefit  the  purchaser.     If  the  anad- 
romous  fish  are  prev^ented  from  access  to  their  spawulng-beds,  it  is 
within  the  power  of  a  single  person  to  destroy  fisheries  of  immeDse 
value  and  to  deprive  a  large  portion  of  the  community  of  a  wholesome 
food  and  an  important  means  of  support. 

These  conditions  of  protection  and  regulation,  while  they  cannot  be 
said  to  apply  at  all  to  the  deep-sea  fisheries,  have  comparatively  little 
reference  to  the  inshore  sea  fisheries.  But  even  here  we  readily  imagine 
that  State  action,  if  not  that  of  the  General  Government,  is  desirable. 
The  most  import^int  point  in  this  connection  is  the  protection  of  the 
spawning-grounds  (when  they  can  be  definitely  ascertained)  from  pollu- 
tion by  the  introduction  of  noxious  substances  and  from  the  distorbing 
infiuences  of  fishing  or  other  operations.  A  notable  instance  of  the 
advantage  of  regulation  in  this  case  is  to  be  found  in  the  matter  of  the 
herring  fisheries  of  the  Bay  of  Fundy.  The  spawning-ground  for  this 
fish  is  remarkably  limited  in  extent,  being  for  the  most  part  situated 
immediately  around  the  southern  extremity  of  Grand  Manau,  or  what 
is  known  as  the  Southern  Head.  Here,  during  the  months  of  June^ 
July,  and  August  the  herring  resort  in  immense  numbers  to  deposit  their 
eg^s ;  and  limited  as  they  appear  to  be  in  distribution  at  that  time, 
the  great  number  of  vessels  that  followed  them  to  that  region  took 
immense  quantities  of  spawuingfish,  and  apparently  broke  up  the  schools 
and  prevented  them  froui  depositing  their  eggs  under  proper  condi- 
tions. The  result  appeared,  at  lea«t,  to  be  a  very  great  diminution  of 
the  fish,  and  the  threatening  of  their  practical  extermination.  Under 
these  circumstances  the  Province  of  New  Brunswick  passed  a  law  estab- 
lishing the  mouths  of  June  (?) ,  July,  and  August  as  a  close  time,  during 
which  no  fishing  was  to  be  allowed,  and  appointed  an  officer  to  enforce 
the  regulation.  For  several  years  many  attempts  were  made  to  violate 
the  law,  with  more  or  less  success;  but  gradually  the  power  of  the 
Government,  and  perhaps  an  improved  public  sentiment,  succeeded  in 
breaking  up  this  encroachment,  and  of  late  years  the  protection  of 
these  spawning-grounds  has  involved  but  little  difficulty.  It  would 
appear,  as  the  result  of  this  action,  that  shortly  after  the  enactment 
the  fish  began  to  increase  in  number,  and  they  are  now  said  to  be  as 
abundant  in  the  Bay  of  Fundy  and  its  vicinity  as  they  were  ever  known 
to  be  since  the  earliest  history  of  the  country.  It  is  of  course  barely 
possible  that  there  is  some  fallacy  in  this.conclusion,  and  that  it  was  one 
of  these  alternations  of  decrease  that  invoked  the  legislation  in  que^stion, 
and  that  the  subsequent  increase  would  have  taken  place,  even  if  the 
practice  of  fishing  during  the  spawning  season  had  been  continued. 
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All  the  Earopeaii  herring  fisheries,  especially  the  most  important,  as 
those  of  Norway  and  Great  Britain,  are  without  restriction  as  to  time 
of  catch,  and  indeed  it  is  when  the  herring  are  fullest  of  ripe  roe  that 
they  are  the  most  esteemed.  At  the  Magdalen  Islands  the  herring  are 
taken  principally  daring  their  spawning  season  without  any  restriction 
or  suggestion  of  diminution.  The  question,  therefore,  as  to  the  actual 
importance  of  the  measure  referred  to  may  be  considered  as  unsettled, 
although  I  can  hardly  believe  that  the  provision  in  regard  to  the  her- 
ring fisheries  at  Grand  Manan  has  not  had  a  beneficial  iutiuence.  It 
will  not,  however,  do  to  prohibit  the  catch  of  herring  when  they  are 
filled  with  roe,  since  it  is  when  they  are  in  this  condition  that  they  are 
most  highly  prized  and  most  marketable,  the  roe  of  the  sea  herring  being 
universally  considered  a  very  great  delicacy. 

There  are,  however,  some  fish  on  the  coast  of  the  United  States  for 
whoHC  protection  during  the  spawning  season  I  have  already  urged  in  a 
previous  i-eport  that  some  provision  of  legislation  is  desirable.  I  refer 
more  particularly  to  certain  fish  on  the  south  side  of  New  England, 
eHi>ecia]l3'  the  scup,  sea  bass,  and  the  tautog.  These  fish  appear  to 
come  to  the  coast  in  well  defined  bands  of  immense  numbers,  at  a  par- 
ticular  season,  following  generally  a  definite  line  of  migiation  and  pro- 
ceeding to  their  spawning-grounds,  where  the  operation  of  reproduction 
is  conducted  on  an  enormous  scale,  in  this  respect  closely  resembling 
the  anadromous  fish,  such  as  the  salmon,  shad,  and  alewife,  and  appar- 
ently almost  equally  susceptible  to  any  interference  by  human  agencies. 
Legislation  is  expedient  here,  too,  both  for  the  protection  of  the  fish  and 
of  the  fishermen  themselves,  since  after  a  few  weeks'  fishing  the  glut  is 
so  enormous  aa  to  bring  down  the  price  to  a  mere  nothing,  involving 
the  necessity  of  wasting  immense  numbers  of  the  catch,  the  be.st  use  to 
which  they  can  l)e  put  being  their  conversion  into  manure. 

In  this  case,  however,  I  simply  suggested  an  intermission  of  capture 
from  Friday  night  until  Monday  morning,  or  if  this  be  too  long  a  period, 
from  Saturday  night  until  Monday  morning,  so  as  to  secure  the  escape 
of  a  sufficient  number  of  the  school  and  an  opportunity  to  deposit  their 
^SS^  this  weekly  intermission  to  be  continued  only  for  the  limited 
period  during  which  these  particular  fish  are  on  the  move.  They  move 
in  so  close  and  solid  bodies  and  in  so  limited  an  extent  that  it  is  by  no 
means  impossible  to  imagine  the  capture  of  the  greater  part  of  the 
school  and  the  cutting  off  of  the  rest  of  it  from  reaching  a  suitable 
spawning-ground,  or  disturbing  the  individuals  so  that  their  eggs  are 
not  deposited  at  the  proper  time  or  under  proper  conditions. 

The  other  fish  taken  during  the  same  period,  especially  the  mackerel 
and  menhaden,  are  not  affected,  as  it  is  only  a  portion  of  the  migrating 
bands,  and  that  which  happens  to  be  nearest  the  shore,  which  is  taken 
under  such  circumstances,  enough  possibly  passing  outside  to  maintain 
the  supply  of  eggs  and  young  fish. 

As  to  the  conclusions  at  which  I  arrived  in  1871  in  rci,Mrd  to  thepro- 
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priety  of  a  partial  close  time,  I  still  maintain  the  same  opinion,  and  am 
fully  satisfied  that  a  fair  trial  for  four  years  would  show  such  a  positive 
increase  in  the  number  of  these  most  important  and  valuable  fish  as  to 
satisfy  the  most  skeptical.  Unfortunately,  in  this  particular  case  con- 
current legislation  of  two  States  is  considered  desirable,  since  the  mi- 
grations and  spawning-grounds  are  partly  in  lihode  Island  and  partly 
in  Massachusetts,  the  fish  for  the  most  part  passing  through  the  waters 
of  the  first- mentioned  State  before  they  reach,  those  of  the  latter.  So 
far,  neither  State  has  shown  a  willingness  to  legislate  either  separately 
or  conjointly,  and  the  abundance  of  the  fish  referred  to  will  probably  be 
determined  by  the  number  of  the  bluefish  that  visit  the  same  waters. 
I  think,  however,  that  if  protected  in  some  way  there  would  be  ade- 
cided  increase  without  reference  to  the  presence  of  this  wolf  of  the  seas. 

I  have  found  a  decided  unanimity  of  opinion  among  fishermen  as  to 
the  expediency  of  such  a  close  time,  even  among  those  who  do  not  con- 
sider it  necessary,  in  order  to  maintain  the  supply  of  fish,  the  preven- 
tion of  a  glut  of  the  market,  and  the  securing  of  time  for  the  proper  re- 
pair of  the  nets,  and  for  the  needed  attention  to  home  business,  being 
important  and  well-accepted  arguments  with  all  classed  concerned  for 
the  proposed  close  time. 

In  many  cases  it  would  seem  that  fish,  after  they  have  deposited 
their  eggs,  become  sickly  and  xinfit  for  food,  and  no  one  can  examine  a 
male  salmon  under  these  circumstances  and  appreciate  the  alteration  in 
appearance  and  condition  without  realizing  the  impropriety  of  using  it 
as  an  article  of  food.  For  this  reason  a  close  time  is  proper,  not  only 
to  secure  an  opportunity  for  undisturbed  spawning  by  the  fish,  but  also 
to  prevent  the  consumption  of  unsuitable  fish. 

In  the  New  England  States  the  alewife  fisheries  were  formerly,  and 
are  still  in  some  degree,  taken  under  the  protection  of  the  towns, 
the  catch  within  the  jurisdiction  of  each  town  being  considered  as  be- 
longing to  its  inhabitants,  to  be  distributed  pro  rata  among  them,  or 
else  sold  for  the  common  benefit.  Sometimes  each  individual  wiis  au- 
thorized to  take  a  certain  number  of  fish ;  at  others  officers  were  ap- 
pointed to  capture  them  and  apportion  them  suitably.  liegulations 
were  made  to  secure  fi*ee  access  from  the  sea  of  the  fish  to  the  pounds  or 
other  spawning-grounds,  and  for  the  escape  to  the  sea  again  of  the  fisb, 
both  young  and  old,  during  the  summer. 

How  far  it  will  be  desirable,  now  or  hereafter,  to  regulate  the  size  of 
the  meshes  of  nets  used  in  our  inshore  fisheries  it  is  hardly  necessarj' 
to  take  into  consideration  at  present,  for  the  reasons  alread}^  mentioned. 

2. — INCREASING  THE  NUMBER  OF  FOOD  FISHES  BY  ARTIFICIAL  MEANS. 

There  are  two  methods  by  which  this  can  be  accomplished:  (1)  By 
the  actual  transfer  of  fishes  from  one  region  of  the  globe  to  another,  or 
one  part  of  the  coast  to  another ;  (2)  by  the  artificial  propagation  and 
multiplication  of  fish  found  in  a  particular  region. 


I 


cord.  It  is  said  tbat  the  Scarw,  a  weli-koown  labroid  fish  of  the 
an  Sea,  vaa  bronght,  in  the  time  of  the  Emperor  Claudius,  to  the 
:  of  Italy  and  plaoted  near  the  month  of  the  Tiber,  They  vere 
)Cted  from  captare  for  five  years,  at  the  end  of  which  time  they 
med  in  enormous  abundance  and  constituted  an  important  element 
e  Boman  fisheries,  being  considered  one  of  the  greatest  delicacies, 
oft  D".  S.  F.  C,  III,  p.  10).  In  the  United  States  the  scup  is  said 
>ve  been  carried  in  a  smack  from  Vineyard  Sound  to  Cape  Cod  Bay, 
hat  a  similar  experiment  was  made  in  a  transfer  of  the  tautog  both 
assachnsetts  Bay  and  the  South  Carolina  coast, 
e  attention  paid  by  the  early  Romans  to  securing  an  ample  supply 
ih  is  well  understood,  as  also  the  enormous  expense  of  their  opera. 
in  the  constraction  and  maintenance  of  fish  ponds,  &c.  Among 
Qost  highly  eeteemed  species  were  the  red  mullet  (mullus),  and  the  . 
el,  the  latter  being  kept  in  tanks  constructed  for  the  purpose,  and 
D  some  cases,  it  is  said,  with  the  flesh  of  slaves,  as  imparting  an 
d  delicacy.  The  introdaction  of  fish  from  distant  points  was  there 
;iced  to  a  greater  or  less  extent. 

e  limitations  of  temperature,  however,  and  appropriate  food,  will 
ibly  determine  what  may  be  accomplished  in  the  way  of  exchanges 
een  the  northern  and  southern  coasts  of  the  United  States ;  and 

I  are  a  few  species  in  European  waters  the  introdaction  of  which 

II  be  well  to  attempt,  especially  if  brought  into  waters  of  the  same 
ral  physical  conditions.    Among  such  desiderata  may  be  reckoned  I 

especially  the  turbot  and  sole,  which  constitute  the  most  impor-  ' 

element  in  the  beam-trawl  fisheries,  and  whicb,  as  already  ex- 
ed,  always  command  a  high  price.  There  seems  no  good  reason 
these  fish  might  not  become,  in  a  few  years,  after  a  saccessfnl 
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the  alewife  migtit  be  offered,  a  fish  which  should  thrive  in  all  the  riven, 
ponds,  and  lagoons  connected  with  the  sea,  whether  in  the  warmer  or 
colder  portions ;  and  as  they  move  in  well-defined  bands  of  vast  num- 
bers of  individuals,  within  narrow  limits,  it  woald  add  greatly  to  the 
food  resources  of  the  country.     A  very  considerable  expenditure  of 
money  on  the  part  of  European  Governments,  especially  that  of  Ger- 
many, where  the  ordinary  sea  fisheries  are  restricted,  would  probably 
be  amply  justified  in  a  few  years,  the  fish  being  by  far  more  valuable 
and  worthy  attention  than  thoi  salmon  and  trout,  and  perhaps  not  ex- 
cepting the  shad. 

From  present  information  on  the  subject  there  are  no  other  European 
sea  fish,  excepting  the  turbot  and  the  sole,  that  would  be  especially 
important  in  America ;  possibly  the  fresh- water  sterlet  of  Bnssia  and 
the  hucho  salmon  of  the  Danube  might  be  introduced  to  advantage. 
This  last-mentioned  species  remains  throughout  the  year  in  the  Danaoe 
Biver  and  its  tributaries,  and  constitutes  and  excellent  article  of  food. 
It  might,  perhaps,  be  quite  advantageously  planted  in  the  Mississippi, 
where  it  would  find  an  ample  supply  of  the  poorer  sorts  offish,  for  the 
most  part  not  considered  worth  anything  for  market  purposes. 

The  artificial  propagation  of  sea  fishes  has  not  yet  been  attempted  on 
any  experimental  scale,  although  there  seems  to  be  no  particular  reason 
why  a  vast  increase  cannot  be  accomplished  in  this  direction,  as  with  the 
anadromous  or  interior  species.  There  is  no  question  as  to  our  ability 
to  multiply  salmon  and  shad  to  any  desired  extent,  and  the  same  gen- 
eral treatment  might  readily  be  applied  to  many  of  our  coast  fishes. 
The  principal  diflBculty  in  the  way  would  be  the  construction  of  the 
proper  establishments,  although  the  recent  experiments  of  the  XJ.  S. 
Fish  Commission,  and  that  of  Maryland,  point  out  a  reasonable  method 
of  accomplishing  this,  as  will  be  referred  to  hereafter.  It  would  be  qoite 
impossible  to  undertake  to  feed  the  young  fish  when  hatched,  as  is  done 
with  trout;  but  the  methods  used  for  shad  and  in  most  cases  for  salmon 
hatching,  could  be  made  use  of,  namely,  that  of  introducing  the  yoang 
fish  into  the  water  and  leaving  them  to  their  own  resources  so  soon  as 
tHe  yolk-bag  is  absorbed  and  the  fish  is  able  to  feed  itself. 

According  to  reliable  estimates,  not  more  than  1  egg  in  200  hatched 
naturally  in  the  waters  produces  a  fish  capable  of  feeding  itself,  this 
representing  by  far  the  greatest  expectancy  of  destruction  in  the  nam- 
ber  of  eggs  laid  by  the  female. 

On  the  other  hand,  artificial  impregnation  and  propagation  should 
give  us  not  less  than  175,  or  even  more  yet,  of  the  200,  a  vast  difliesr- 
ence,  which  could  not  fail  to*  tell  in  the  result.  In  other  words,  the 
proportional  result  of  artificial  hatching  is  175  fold  that  by  the  natoral 
spawning  of  the  same  number  of  fish.  The  young,  when  ready  for  in- 
troduction into  the  water,  could  readily  be  placed  in  sheltered  bays 
and  coves,  and  possibly  fenced  oflf  for  a  time  from  the  intrusion  of 
larger  fish,  and  kept  there  until  they  had  attaiued  ^  sqfflcient  dix^to 
protect  themselves  to  a  considerable  degree, 
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This  experiment  of  artificial  hatching  conld  be  adopted  very  readily 
on  the  south  coast  of  Kew  England,  in  connection  with  fisheries  of 
scnp,  tantogy  and  sea  bass,  especially  as  all  these  fish  are  greatly  in 
demand  and  are  taken  in  great  numbers  in  the  fish  pounds  an^  traps 
of  the  southern  coast  during  the  months  of  April,  May,  June,  and  July. 
The  sea  bass  especially  spawn  very  largely  during  the  latter  period. 
An  ample  supply  of  scup  could  easily  be  obtained  during  the  spawn- 
ing season,  and  if  necessary  the  tautog  and  sea  bass  could  be  kept  in 
pens  until  ripe.  These  fish  are  very  frequently  kept  for  weeks,  or 
even  months,  waiting  the  call  of  the  market,  and  as  they  are  very  hardy, 
it  would  not  injure  them  at  all  for  market  purposes  to  strip  them  of 
their  spawn  at  the  proper  time.  The  eggs  of  this  fish  probably  hatch 
out  very  quickly ;  in  the  tautog,  indeed,  an  embryonic  development  of 
the  egg  is  said  to  take  place  before  it  is  laid,  so  that  not  unfrequently 
some  of  the  eggs  squeezed  out- into  a  bucket  of  water  will  hatch  otit 
almost  immediately.  In  an  experiment  of  artificial  impregnation  and 
hatching  of  the  sea  bass,  prosecuted  at  Noank,  Conn.,  in  1874,  there 
was  reason  to  conclude  that  the  period  of  development  did  not  exceed 
one  week. 

The  pound-nets  frequently  take  great  numbers  of  spawning  mack- 
erel, which  might  also  be  manipulated ;  and  there  is  no  reason  why  the 
sheepshead  might  not  be  treated  in  a  similar  manner,  nor,  indeed,  why 
the  process  might  not  be  extended  to  such  species  as  the  cod.  The 
striped  bass  is  a  fish  that  promises  ample  success  in  such  an  experi- 
ment as  soon  as  we  can  succeed  in  taking  it  in  sufficient  numbers.  At 
least  some  spawning  fish  are  found  in  the  rivers  at  the  same  time  with 
the  shad  and  herring;  whether  simply  in  pursuit  of  this  prey  or  in 
search  of  a  spawning* ground  is  not  yet  ascertained.  In  1873  the  parties 
of  the  U.  S.  Fish  Commission  engaged  in  hatching  shad  in  the  Eoanoke 
River  succeeded  in  taking  several  ripe  striped  bass,  from  one  of  which 
100,000  eggs  were  Successfully  taken  and  hatched.  The  eggs  are  smaller 
than  those  of  the  shad,  although  similar  to  them  in  being  non-adhesive 
and  in  being  hatched  out  in  a  short  time. 

The  principal  difficulty  in  regard  to  the  multiplication  of  the  sea  fish 
by  artificial  means  is  in  the  arrangements  necessary  for  the  care  and 
preparation  of  the  egg.  The  ordinary  hatching  establishments  used 
for  troat  and  salmon  are  not  available  since  salt  water  is  required  for 
the  purpose.  It  is  true  that  this  might  be  pumped  up  by  means  of  a 
wind-mill  or  otherwise  into  tanks,  and  allowed  to  trickle  into  the  hatch- 
ing troughs,  and  thus  produce  the  necessary  current.  Even  if  this  could 
be  done,  however,  the  limits  of  space  and  the  comparatively  small  num- 
ber of  fish  that  could  be  obtained  will  probably  render  it  expedient  to 
adopt  some  other  method. 

The  first  suggestion  would  be  the  employment  of  the  floating-box,  as 
constructed  by  Seth  Green,  E.  A.  Brackett,  and  others,  and  used  in  the 
hatching  of  shad,    A  serious  difflcalty,  however,  is  in  the  danger  of 
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having  them  upset  and  the  contents  spilled  out,  or  else  greatly  injored 
by  the  action  of  the  waves,  experiments  made  in  this  direction  nearly 
always  resulting  disastrously. 

Ma,ch  more  wholesale  and  efficient  methods  of  accomplishing  this 
important  object  are,  however,  at  our  command,  as  suggested  by  the  suc- 
cess of  experiments  prosecuted  during  the  spring  of  1877  at  Havre  de 
Grace  in  hatching  eggs  of  shad  on  a  large  scale,  in  connection  with 
the  operations  of  the  U.  S.  Fish  Commission  and  of  the  Maryland  com- 
missiouo  Mr.  T.  B.  Ferguson,  the  efficient  and  accomplished  Maryland 
commissioner  of  fisheries,  has  devised  a  method  by  which  the  hatch- 
ing of  shad  can  be  prosecuted  in  tidal  waters  and  by  which  not  only  a 
great  number  of  eggs  can  be  hatched  in  a  very  small  space,  but  also 
the  danger  of  losing  the  eggs  in  consequence  of  the  upsetting  of  the 
hatching  boxes  in  stormy  weather  can  be  prevented.  This  device  con- 
sists in  a  series  of  buckets,  with  wire-gauze  bottoms,  which  are  alter- 
nately depressed  and  raised  by  means  of  an  axis  rotated  by  steam-power. 
The  buckets  dip  into  the  water,  the  eggs  floating  in  them,  and  the  gen- 
tle motion  of  elevation  and  depression  through  the  space  of  five  or  ten 
inches,  the  extent  and  rapidity  of  which  can  be  varied  at  pleasure,  gives 
the  eggs  that  agitation  and  the  continual  contact  with  a  new  supply  of 
water  necessary  to  their  proper  condition.  Kine  million  eggs  were  thus 
hatched  with  a  much  less  expenditure  of  labor  than  heretofore ;  and 
instead  of  some  hundreds  of  floating  boxes  being  called  into  play,  sii 
to  twelve  buckets,  worked  along  the  edge  of  a  floating  scow,  answered 
all  the  purpose. 

Still  other  methods  can  be  used,  possibly  in  some  cases  to  even  greater 
advantage,  namely,  the  placing  of  the  eggs  in  funnel-shaped  vessels, 
with  a  stream  of  salt  water  pumped  up  through  the  bottom,  giving  the 
eggs  a  constant  agitation.  A  wire-gauze  screen  prevents  the  eggs  from 
dropping  into  the  mouth  of  the  funnel,  and  the  constant  overflow  of 
the  water  carries  off  all  the  dead  offal  matter.  It  #ould,  of  course,  re- 
quire a  considerable  expenditure  to  start  such  an  establishment  A 
small  engine,  of  four  or  five  horse  power,  with  the  necessary  accompan- 
iments, however,  would  probably  be  large  enough.  With  such  an  appa- 
ratus  in  connection  with  some  of  the  great  fisheries,  like  those  in  8ei»n- 
net  River  at  Rhode  Island,  or  at  Menemsha  Bight  on  Martha's  Vineyard, 
results  of  incalculable  value  might  and  probably  would  in  time  be  ob- 
tained. Instead  of  counting  the  yield  of  the  fisheries  by  the  hundredsof 
thousands,  millions  could  be  estimated  for,  and  it  would  not  bediflBcolt 
to  guarantee  the  propagation  of  one  hundred  millions  of  young  fish  as 
the  result  of  a  single  season's  work.  These,  when  the  yolk-bag  was  ab- 
sorbed, could  be  scattered  or  sown  along  the  coast  in  different  localities 
so  as  to  increase  the  opportunity  of  finding  suitable  fooil  and  of  escap- 
ing the  ravages  of  their  enemies. 
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3 EQUALIZING  THE  SUPPLY  OF  FISHES. 

• 

A  third  sabdivision  of  the  subject  of  maintaining  the  supply  of  sea 
fish  along  the  coast,  and  of  increasing  it,  may  now  be  considered.  The 
connection  between  the  fresh-water  or  rather  the  anadromous  fisheries 
of  our  coast  and  the  sea  fisheries  has  been  dwelt  upon  in  previous  re- 
portA,  and  while  not  assenting  to  the  possibility  of  diminishing  the  sup- 
ply of  sea  fish  by  ordinary  human  agencies,  I  have  been  satisfied  of  the 
disappearance  of  certain  fish  from  our  shores  for  the  want  of  suitable 
food,  and  their  migration  elsewhere.  Of  the  possibility  of  attracting 
fish  from  great  distances  by  suitable  food  we  have  numerous  instances. 
Thus  the  mackerel  fishermen  have  been  in  the  habit  of  throwing  chopped 
bait  overboard,  which  was  carried  s^,  distance,  possibly  of  miles,  by  the  ' 
tide.  When  the  school  of  mackerel  strikes  this  stream  of  food  it  follows 
it  up  an  indefinite  distance  and  comes  in  immediate  proximity  of  the 
scarce  of  supply,  where  the  fishes  can  be  captured  by  the  hook  or  the 
net.  Where  many  vessels  are  engaged  in  this  business,  it  is  said  that 
the  schools  of  mackerel  are  brought  from  a  distance  of  many  miles  and 
held  in  the  vicinity,  against  their  ordinary  instinct  of  migration.  On 
the  occasion,  some  years  ago,  of  the  lamentable  falling  off  in  the  au- 
tumn mackerel  fishery  on  the  coast  of  Nova  Scotia,  involving  consid- 
erable destitution  and  distress  among  the  fishermen,  the  cause  was  be-  * 
lieved  to  be  in  the  immense  amount  of  mackerel  bait  thrown  overboard 
in  the  Bay  of  Saint  Lawrence  by  the  mackerel  smacks,  which  kept  the 
fish  in  the  bay  a  long  time  beyond  their  usual  period  of  leaving  it,  so 
that  when  they  once  commenced  their  autumnal  migration  they  passed 
directly  out  to  sea,  without  stopping,  as  was  their  custom,  in  the  shores. 

The  effect  of  gurry,  too,  on  fishing-grounds  may  probably  be  explained 
by  the  attractions  of  this  stream  of  animal  matter  carried  by  the  tide 
over  a  distance  of  many  miles  to  the  dogfish,  sharks,  and  other  preda- 
ceous  species,  these  following  it  up  and  concentrating  in  the  vicinity, 
where  they  drive  away  the  food-fishes  which  form  the  more  special  sub- 
ject of  the  attention  of  the  fishermen.  A  similar  instance  is  found  in 
connection  with  the  salmon  in  the  Gulf  of  Saint  Lawrence,  where  thefish 
are  taken  in  quantities  for  salting,  smoking,  or  other  modes  of  prepara- 
tion. Here  immense  quantities  of  offal  are  thrown  into  the  water,  where, 
however,  instead  of  attracting  the  destructive  fishes,  has  the  effect  to 
bring  in  such  species  as  the  cod  and  render  them  capable  of  capture. 
At  one  time  this  practice  of  throwing  offal  overboard  was  considered 
very  objectionable,  and  an  enactment  was  passed  requiring  it  to  be 
brought  on  shore  and  buried  or  utilized  there  in  some  manner.  As  the 
result  of  the  diminution  of  this  supply  of  animal  matter  the  fishes  aban- 
doned the  ground  entirely,  and  great  complaint  wa^  made  as  to  the  ab- 
sence of  the  food-fishes,  even  of  the  salmon  itself;  and  subsequently  a 
oompromise  was  effected  by  which  this  matter  was  placed  in  perforated 
boxes  and  the  softer  i)ortion  allowed  to  pass  oat  and  wash  away.  This, 
in  connection  with  the  great  numbers  of  maggots  of  the  blue-bottle  fi.y 
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which  also  passed  into  the  water^  in  a  short  time  restored  the  previoaB 
ample  abundance  of  the  fishes.  In  view,  therefore,  of  these  circam- 
stances  we  can  readily  understand  how  much  the  movements  of  the  sea 
fish  along  the  coast  may  be  influenced  by  the  enormous  schools  of  sal- 
mon,  mackerel,  shad,  and  alewives,  the  adults  coming  in  during  spring 
and  summer  and  returning  with  the  young  at  other  seasons  of  the  year, 
and  upon  which  they  prey  to  a  greater  or  less  extent.  It  is  now  the 
general  impression  that  the  anadromous  fishes  just  mentioned  pass  the 
period  of  their  growth  in  the  sea  at  no  great  distance  from  the  moath 
of  the  river  in  which  they  were  hatched,  possibly  extending  their  move- 
ments outward  5  to  50  or  even  100  miles,  but  still  occupying  a  certain 
relation  to  the  rivers  in  question.  A  proof  of  this  generalization  is 
found  in  the  fact  that  in  a  cruise  made  by  Mr.  G.  Brown  Goode  in  a 
mackerel  vessel  off  the  coast  of  Maine,  in  1873,  young  shad,  probably 
one  or  two  years  old,  as  well  as  alewives,  were  found  in  considerable 
proportion  among  the  mackerel  taken  in  nets  25  to  30  miles  off  the 
shore,  and  he  was  assured  by  the  fishermen  that  this  was  a  very  com- 
mon occurrence.  Such  fish  are  not  brought  in,  as  they  are  not  consid- 
ered marketable,  and  are  generally  thrown  into  the  water  when  taken 
from  the  nets,  where  they  become  the  prey  of  other  fishes. 

It  is  only  necessary  to  bear  in  mind  the  enormous  mass  of  these  an- 
^tdromous  fish  one  hundred  years  ago,  and  even  later,  to  appreciate  the 
influence  they  can  exert  in  attracting  fish  from  the  outer  waters  to  the 
shores  and  keeping  them  there  for  a  considerable  part  of  the  year,  and 
the  lamentable  result  of  the  destruction  of  this  source  of  supply,  not 
only  on  its  own  account  but  also  for  its  influence  upon  the  sea  fish.  It 
is  well  known  that  while  these  anadromous  fish  were  present  there  was 
an  ample  supply  of  cod,  haddock,  halibut,  hake,  and  various  other  spe- 
cies close  in  to  the  shore.  On  the  whole  New  England  coast,  as  well  as 
in  many  parts  of  the  Dominion  of  Canada,  the  fisherman,  in  an  ordinary 
open  boat,  could  go  out  and  catch  a  full  fare  at  a  short  distance  from 
the  land,  both  for  use  as  fresh  fish  and  for  purposes  of  commerce,  and 
that  it  was  not  until  this  source  of  supply  was  cut  off  that  it  became 
necessary  to  resort,  to  so  great  an  extent,  to  distant  parts  of  the  sea. 
We  may  therefore  hope,  as  the  result  of  methods  now  being  prac- 
ticed and  their  future  extension,  that  the  old  state  of  things  will  be 
renewed  to  our  great  advantage. 

As  an  illustration,  both  of  the  loss  to  our  own  industries  by  the  de- 
struction of  the  supply  of  anadromous  fishes,  and  of  the  amount  of  at- 
traction that  would  be  furnished  from  a  single  river  to  the  incoming 
fishes  and  the  retention  on  the  coast  of  the  outside  fishes,  I  may  again 
refer  to  the  quotation  on  page  50  from  Martin's  Gazetteer  of  Virginia. 
Omitting  here  any  considerations  as  to  the  enormous  value  of  this 
fishery,  but  bearing  in  mind  that  this  was  only  one  of  at  least  forty 
rivers  where  an  almost  equal  catch  might  be  looked  for,  let  us  proceed 
to  consider  the  amount  of  food  and  bait  available  for  the  sea  fish,  re- 
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iltiDg  from  tbe  herring  alone.  For  the  750,000,000  actually  captured 
e  may  suppose' that  this  was  not  more  than  one-fourth  of  the  total  num- 
ar  in  the^river  during  the  season,  which  would  give  3,000,000,000  for 
16  Potomac  Eiver  only.  From  Florida  to  the  Bay  of  Fundy,  without 
ly  reference  to  Dominion  waters,  we  may  safely  assume  fhe  number  to 
3  at  least  one  hundred  fold,  a  calculation  probably  far  within  bounds,  five 
mes  that  amount  and  more,  i)0ssibly,  being  the  more  reasonable.  We 
lYBj  therefore,  300,000,000,000,  representing  a  weight  of  not  less  than 
K),0OO,000,000  pounds.  The  progeny  of  these  herring  in  their  various 
ages  of  growth  from  the  first  year  to  the  fourth,  may  certainly  be  es- 
mated  at  twice  the  aggregate  weight  of  the  parents,  or  400,000,000,000 
mnds^  giving  us  600,000,000,000  pounds  of  fish  along  our  coast  of  this 
le  species.  It  may  safely  be  assumed  that  at  present  not  more  than 
ie>t6nth  of  1  per  cent,  of  these  fish  now  inhabit  the  waters  specified, 
only  600,000,000. 

I  have  made  no  reference  to  the  adult  and  young  of  the  shad,  the 
ilor  herring,  the  gizzard  shad,  the  striped  bass,  the  various  Cyprin- 
m^  and  other  fishes  running  in  from  the  sea  at  about  the  same 
ne  with  the  other  fish,  and  tending  to  swell  the  aggregate  in  the 
Iters.  But  I  think  it  will  be  readily  understood  what  a  loss  we  have 
perienced,  not  only  in  the  way  of  direct  food,  but  in  the  inducements 
other  fishes  to  come  within  our  reach ;  and  in  the  Dominion  in  the 
mbers  of  anadromous  fish. 

It  is,  therefore,  very  encouraging  to  believe  that,  even  though  from 
e  changes  in  the  physical  condition  of  the  land,  water,'  artificial  ob- 
tictions,  &c.,  we  may  not  look  for  the  old-time  abundance,  we  may 
t  hope  for  a  very  considerable  increase ;  even  if  we  get  back  to  one- 
irth  the  original  supply,  we  may  well  be  satisfied. 
A.  comparison  of  the  statistics  of  the  number  of  shad  and  alewives 
Qght  in  the  Potomac  Biver  in  a  single  season  of  six  weeks'  time,  and 
Ited,  to  the  extent  of  995,000  barrels,*  with  those  of  the  sea  herring  in 
y  part  of  the  world,  will  show  the  insignificance  of  the  latter;  while 
B  fishery  on  the  Potomac  during  the  period  referred  to  equaled  the 
tal  yield  of  the  Scottish  salmon  fisheries  in  1873,  prosecuted  through- 
t  the  year,  and  employing  15,000  boats  and  45,594  men,  and  equaled 
arly  twice  the  entire  number  of  barrels  of  the  sea  herring  put  up  in 
e  Dominion  of  Canada,  in  1876. 


*  It  18  proper  to  say  that  the  accuracy  of  Martin's  figures  has  been  disputed  by  some 
sent  writers,  Even  if  they  are,  however,  twice  as  large  as  the  fact  would  justify, 
»  generel  argmnent  would  not  be  invalidated. 
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v.— POLITICAL  CONSIDERATIONS. 

MEMORANDUM  OP  POINTS  ATTEMPTED    TO   BE   ESTABLISHa>  IN  THE 
CASE  FOR  GREAT  BRITAIN,  BY  GEORGE  M'KENZIE  AND  OTHEES. 

Mackerel. — Mackerel  keep  close  to  the  shore.  All  mackerel  fishing, 
therefore,  must  be  near  shore,  within  the  three-mile  line. 

The  proportion  of  mackerel  taken  outside  this  line,  usually  one-third 
or  less  of  the  catch. 

The  American  average  catch  of  fish,  six  or  seven  hundred  barrels. 

Shrimps  and  small  fry  are  the  food  of  the  mackerel.  Kot  found  oat 
at  sea,  but  close  inshore. 

Americans  pay  no  attention  to  the  three-mile  line,  after  the  abroga- 
tion of  the  reciprocity  treaty,  keeping  outside  only  when  cruisers  were 
in  sight,  and  returning  when  they  went  away. 

The  universal  testimony  of  the  Americans  is  that  unless  i)ermitted  to 
fish  within  the  three-mile  line,  it  would  not  pay  to  come  into  the  bay. 

According  to  their  own  statements  two-thirds  and  even  more  of  their 
catch  are  always  taken  within  the  three-mile  line. 

Seining  for  mackerel  will  soon  clean  out  the  fisheries  of  the  Gulf  of 
Saint  Lawrence. 

The  presence  of  Americans  is  injurious  to  the  body  of  the  fishermen 
of  the  Dominion. 

Would  be  willing  to  pay  the  whole  duty  imposed  by  the  United  States, 
and  even  more,  if  Americans  could  be  kept  entirely  outside  of  the  three- 
mile  line;  the  Dominion  catch  would  be  much  greater. 

Chirry, — Throwing  gurry  overboard  drives  the  fish  away.  This  prac- 
tice is  exclusively  American.  Dominion  fishermen  clean  their  fish  on 
shore. 

Transhipping  is  a  benefit  to  the  Americans,  enabling  them  to  make 
more  trips  in  the  same  time. 

No  Dominion  fisherman  ever  goes  to  American  waters  in  a  Britisii 
vessel  to  fish.  Eeason  (according  to  McKenzie,  p.  121),  the  Americans 
would  run  them  off. 

« 

Americans  tranship  at  Charlottetown  and  the  Gut  of  Canso. 

Codfish  (Thomas  Bennet,  Newfoundland,  p.  134).— The  cod  fishery 
on  the  coast  of  Newfoundland  is  entirely  inshore. 

Americans  obtained  bait  illegally  on  the  coast  of  Newfoundland  be- 
fore the  Washington  treaty. 

Newfoundland  has  reaped  no  benefit  from  the  Washington  treaty;  tbe 
exports  to  the  United  States  are  lower  than  when  there  was  a  heavy 
duty  on  Newfoundland  products. 

The  amount  exported  to  the  United  States  is  too  trifling  to  have  any 
appreciable  eflFect  on  the  commerce  of  Newfoundland. 

Americans  fishing  off  the  Newfoundland  banks  derive  a  great  profit 
by  selling  the  small  fish,  under  22  inches,  in  the  Newfoundland  markets 
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Thinkd  the  remission  of  duty  by  Newfoandland  on  these  far  larger 
than  the  remission  on  all  the  products  sent  by  ^Newfoundland  to  the 
United  States.  The  remission  of  duties  by  the  United  States  on  New- 
foundland products  of  late  years  is  only  $49,000,  while  the  amount  re- 
mitted by  Newfoundland  is  $78,000. 

Never  knew  a  Newfoundland  fisherman  to  go  to  the  coast  of  the  United 
States  to  fish. 


APPENDIX. 


The  foregoing  paper  having  been  prepared  for  nse  in  presenting  the  case  of  the 
United  States  before  the  Halifax  Commission,  it  seems  desirable  to  append  the  testi- 
mony of  the  author  as  given  before  that  Commission  on  October  18  and  19,  1877. 

[Extncted  from  "  Dooamenta  and  ProceedlDgs  of  the  HalifjEuc  Commissioii,  1877,  under  the  treaty  of 

Washington  of  May  d,  1871.  '*  pp.  2795-2816  and  2821-2849.  ] 

Prot  Spknceb  F.  Baird,  assistantsecretaryof  the  Smithsonian  Institution,  Wash- 
ington, and  United  States  Commissioner  of  Fish  and  Fisheries,  called  on  behalf  of 
the  Government  of  the  United  States,  sworn,  and  examined. 

By  Mr.  Dana  : 

Qaestion.  It  is  not  necessary,  of  course,  to  ask  this  witness  any  questions  to  show 
his  position  or  general  acquaintance  with  and  knowledge  of  the  subject.  I  would 
like,  however,  to  have  you  state,  if  you  please,  as  I  am  going  to  give,  by  and  by,  some 
of  the  results  of  your  inquiries — ^I  would  like  to  have  you  state  particularly  how  yon 
have  obtained,  and  from  what  sources  you  have  obtained,  information  respecting  the 
fisheries  of  late,  besides  what  you  have  studied  in  books. — Answer.  I  have  been  in 
the  habit  for  five  years  past  of  spending  from  two  to  three  months  on  the  sea-coast 
for  the  purpose  of  prosecuting  inquiries  into  the  condition  of  the  fisheries,  to  deter- 
mine whether,  as  alleged,  the  American  coast  fisheries  have  been  decreasing,  and  to 
ascertain  what  steps,  if  any,  might  be  adopted  to  remedy  the  difficulty,  if  found.  I 
have,  in  pursuance  of  that  work,  established  stations  in  successive  years  at  Eastport, 
Portland,  Salem,  Wood's  Holl,  on  the  south  coast  of  New  England,  and  at  Noank. 
And  I  have  had  with  me  a  force  of  experts,  naturalists,  and  gentlemen  interested  in 
the  biology  of  fishes,  and  have  endeavored  to  gather  such  information  as  I  could  from 
my  own  personal  observation  and  that  of  my  colleagues,  as  well  as  by  inquiries  from 
fishermen  and  others  whom  I  have  met. 

Q.  How  far  have  yon  prosecuted  that  personal  inquiry  of  the  fishermen  and  persons 
engaged  in  the  fisheries? — A.  I  have,  by  the  help  of  a  phonographic  secretary,  taken 
the  testimony  of  many  hundreds  of  fishermen  along  the  coast  in  reference  principally 
to  questions  in  the  natural  history  of  fishes.  The  facts  as  to  the  statistics  of  the  fish- 
eries have  come  out  incidentally,  and  were  not  the  original  object  of  my  inquiry.  I 
was  interested  more  in  determining  what  kinds  of  fish  we  had,  what  natural,  phys- 
ical, or  moral  causes  influenced  them,  and  what  would  probably  be  the  result  of  these 
eaosee,  and  how  any  evil  influences  pould  be  remedied. 

Q.  Then  have  you  employed  fishermen  to  examine  and  make  inquiries  f — A.  I  have 
liad  in  my  employ  several  men,  some  for  the  whole  year,  or  several  years  in  succes- 
sion, and  others  for  a  part  of  the  year,  who  have  taken  a  series  of  printed  questions 
th*t  I  prepared  in  regard  to  the  natural  history  of  fishes,  and  pursued  these  inquiries 
in  regions  where  I  myself  could  not  go  conveniently,  especially  in  the  winter  season 
or  in  the  early  spring. 

Q.  Then  you  issued  some  printed  circulars  f — A.  Yos ;  a  great  many  thousand  blanks, 
inviting  responses,  and  I  have  had  a  reasonable  percentage  of  returns,  of  which  I 
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consider  a  fair  percentage  more  or  less  reliable.  But,  as  a  general  rule,  as  everybody 
knows,  fishermen  know  less  about  fish  than  they  do  aboat  anything  else.  That  is  to 
say,  they  know  how  to  catch  fish  and  the  practical  details  of  their  bosinees,  hot  of 
their  natural  history  they  know  very  little.  About  such  questions  as  the  time  of 
their  migration,  the  rate  of  their  growth,  their  spawning  seasons,  and  other  matten 
only  here  and  there  will  yon  find  a  man  who  has  observed  and  noted  the  facts  closelj 
enough  to  be  able  to  answer  your  questions. 

Q.  You  employed  some  such  persons  f— A.  I  have  one  man  especially,  a  skilled  fish- 
erman, residei^  on  the  south  coast  of  New  England,  and  whom  I  employ  to  visit  the 
different  fishing  stations  and  gather  statistics. 

Q.  Have  you  any  of  those  circulars  about  youT— A.  I  have  one.  [Circular  pro- 
duced. 

Q.  [Reading  circular.  ]  There  are  something  like  nearly  ninety  different  questions. 
Under  ooe  head  you  require  the  man's  name,  &c.  Then  as  to  the  distribution  of 
fishes :  what  kind  of  fish  he  has  in  his  neighborhood,  their  abundance,  migrations, 
movements,  food,  relationships,  reproduction,  artificial  culture,  diseases,  pnnaiti, 
capture,  their  economical  value,  application,  &,c, — A.  That  circular  was  issued  in  1871. 
I  have  issued  a  great  many  editions  of  it.  Then  I  have  another  circular  which  refexs 
more  particularly  to  the  coast  and  river  fisheries.  I  have  only  issued  this  within  the 
present  year. 

By  Hon.  Mr.  Kellogg  : 

Q.  Was  that  about  the  time,  Professor  t — A.  Yes ;  the  first  thing  I  did  was  to  dis- 
tribute these  questions  in  order  to  get  as  much  information  as  I  could.  I  have  some 
eight  or  ten  special  circulars,  but  these  are  the  ones  I  have  most  used.  I  have  issued 
special  circulars  for  the  cod  and  mackerel  and  menhaden,  but  of  these  I  have  not  copies 
with  me. 

By  Mr.  Dana  : 

Q.  Here  [referring  to  circular  spoken  of  as  issued  during  the  present  year]  yon 
have  the  home  fisheries,  the  river  fisheries ;  they  don't  come  directly  under  our  cog- 
nizance.— A.  These  are  the  coast  and  river  fisheries  particularly. 

Q.  Not  the  deep  sea  f — A.  Only  incidentally.  They  are  sea-coast  fish,  but  not  out- 
side. There  is  a  schedule  of  the  principal  fish  marketed  in  the  Boston  market.  My 
object  was  to  get  the  number  of  pounds  of  these  fish  taken  in  the  vicinity  of  the  per- 
son to  whom  the  circular  was  given. 

Q.  You  think  these  have  been  pretty  fully  answered  T — A.  I  have  a  great  many  in- 
swers. 

Q.  And  from  your  information,  which  you  gather  as  you  go  about,  from  what  is 
sent  to  you  by  the  return  of  these  circulars,  and  from  the  i>ersons  employed  by  you, 
it  has  been  your  business  to  make  yourself  fully  acquainted  with  the  subject  f—A. 
Yes;  I  have,  of  course,  used  what  published  material  I  have  found.  I  found  agrest 
deal  of  value  in  the  reports  of  the  Canadian  fisheries.  What  little  I  know  of  the  fish- 
eries in  Canada  I  have  learned  from  these  documents. 

Q.  Wherever  there  are  documents  published  by  the  United  States  you  have  them  f— 
A.  Yes ;  I  have  them ;  and  I  have  European  documents,  English,  Norwegian,  5&c  I 
believe  I  have  everything. 

(j.  I  will  question  you  first  about  codfish.  I  want  you  to  state  what  is  your  opiu* 
ion  about  the  cod  as  a  fish  for  all  sorts  of  commercial  purposes,  as  compared  with 
others. — A.  I  think  the  cod  stands  at  the  head  of  fish  at  the  present  day.  There  is 
no  fish  that  furnishes  food  to  so  many  people,  the  production  of  which  is  of  so  much 
importance,  or  which  is  applied  to  such  a  variety  of  purposes.  The  commercial  yield 
is  very  great,  and  its  capture  is  the  main  occupation  of  a  large  portion  of  the  inhsh- 
itantsof  the  sea-coast  region  of  the  Northern  Hemisphere. 

Q.  Besides  as  an  article  of  food,  either  fresh  or  salted,  what  other  purposes  does  it 
serve  f — A.  Well,  it  is  applied  to  a  great  many  purposes  by  different  nations.    It  i* 
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QMd,  of  coarse,  as  food  in  the  different  modes  of  preparation.  Particular  parts  are 
used  as  food,  other  than  the  mnscles.  The  sounds  are  used  as  food,  converted  into 
gelatine,  and  in  the  form  of  isinglass.  They  serve  a  great  varj|||ty  of  purposes.  The 
roes  are  used  as  food,  and  bait  for  fish.  The  skin  is  tanned  for  leather  and  clothing. 
A  great  many  nations  dress  very  largely  in  the  skins  of  cod  and  salmon.  And  the  fish 
is  dried  and  used  as  food  |for  cattle  in  Iceland  and  Norway.  The  bones  are  used  as 
fuel  in  some  places ;  and,  of  course,  the  oil  is  used  for  medicine,  and  for  the  various 
purposes  to  which  animal  oils  are  applied.  There  is  scareely  any  part  that  is  not 
raloable.  The  offal,  in  Norway,  is  converted  into  a  valuable  manure.  Every  part  is 
called  into  play. 

Q.  The  bones  f — A.  They  are  burned  as  fuel,  as  well  as  eaten  by  dogs,  or  converted 
into  fertilizers. 

Q.  It  is  not,  probably,  applied  in  the  United  States  to  all  the  uses  yon  have  speci- 
fied f — A.  No;  I  don't  think  the  skin  is  used  as  clothing  in  the  United  States,  but  it 
makes  an  admirable  leather  for  shoes,  and  makes  very  nice  slippers.  We  have  in 
Washing^n  quite  a  large  number  of  articles  made  from  the  skins,  as  used  in  Alaska, 
the  Aleutian  Islands,  and  in  Siberia. 

Q.  You  think  they  can  be  used  f — A.  I  have  no  doubt  in  the  course  of  years  the  skin 
will  be  utilized  very  largely.  In  fact,  I  may  remark,  that  at  the  late  exhibition  at 
the  Westminster  Aquarium,  among  the  special  articles  exhibited  were  shoes  made 
from  leather  of  the  codfish,  furnished  by  an  exhibitor  from  Christiania. 

Q.  Ton  think  it  is  the  foremost  fish  f — ^A.  I  think  it  is.  There  is  none  that  furnishes 
•o  important  an  industry  or  which  is  so  abundantly  or  widely  disseminated. 

Q.  What  is  the  geographical  distribution  of  the  cod  f — A.  There  are  quite  a  num- 
ber of  species  of  the  cod,  some  characterized  by  certain  peculiarities  and  some  by 
others.  The  cod  in  the  North  Pacific  is  different  from  that  in  the  North  Atlantic. 
Both  are,  however,  codfish,  and  no  one  could  mistake  them  for  anything  else  but  cod. 
In  the  Atlantic  the  cod  are  found  on  the  American  side  from  the  Winter  Quarter 
Shoals,  on  the  coast  of  Virginia ;  that  is  the  most  southern  point  I  have  traced  it  to; 
from  that  indefinitely  to  the  northward.  It  is  found  everywhere  upon  the  coast,  in 
the  Bay  of  Fundy,  the  Bay  of  Saint  Lawrence,  off  Labrador  and  Newfoundland,  on 
the  Grand  Bank,  and  many  other  places.  The  European  species,  although  by  some 
considererd  distinct  from  oura,  probably  have  a  geographical  range  equally  extensive. 
I  believe  they  are  not  in  Spitzbergen. 

Q.  liVhat  is  the  most  important  locality  f — A.  Probably  the  most  important  single 
locality  that  furnishes  the  greatest  amount  of  fish  with  the  least  possible  labor  in  the 
fthortetit  possible  time  is  that  in  the  vicinity  of  the  Lofoden  Islands,  on  the  northwest 
coast  of  Norway.  That  is  a  region  where  usually  twenty-five  millions  offish  are  taken 
in  three  months  by  some  twenty-five  thousand  men.  The  Dogger  Bank,  in  the  North 
Sea,  is  another  European  locality.  In  America  the  most  extensive  stores  of  cod  are 
foand.  I  suppose,  on  the  Grand  Bank  and  the  George's.  They  are  found,  perhaps, 
also  on  the  great  banks  off  the  coast  of  Labrador,  20  or  30  miles  off  the  coast,  extend- 
ing for  hundreds  of  miles. 

Q.  Now  give  the  Commission  some  notion  of  the  abundance  of  codfish. — A.  Well, 
I  have  covered  that  point  in  my  reply  to  the  previous  question.  It  is  found  in  the 
greater  part  of  those  regions  at  some  i>ortion  of  the  year.  It  is  usually  more  abun- 
dant in  the  spring  or  summer,  autumn  or  winter,  in  each  locality,  in  numbers  only  to 
be  measured  by  the  ability  of  man  to  capture. 

Q.  What  do  yon  say  of  their  migrations  ? — A.  The  cod  is  a  fish  the  migrations  of 
which  cannot  be  followed  readily,  because  it  is  a  deep-sea  fish  and  does  not  show  on 
the  surface  as  the  mackerel  and  herring;  but  so  far' as  we  can  ascertain,  there  is  a 
partial  migration;  at  least  some  of  the  fish  don't  seem  to  remain  in  the  same  localities 
the  year  round.  They  change  their  situation  in  search  of  food,  or  in  consequence  of 
the  variations  in  the  temperature,  the  percentage  of  salt  in  the  water,  or  some  other 
caoae.    In  the  south  of  New  England,  south  of  Cape  Cod,  the  fishing  is  largely  off* 
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shore.  That  is  to  say,  the  fish  are  off  the  coast  in  the  cooler  water  in  the  sommer,  and 
as  the  temi>eratare  falls  approaching  autamn,  and  the  shores  are  cooled  down  to  a 
certain  degree,  thej^come  in  and  are  taken  within  a  few  miles  of  the  coast.  In  tbe 
northern  waters,  as  lar  as  I  can  understand  from  the  writings  of  Professor  Hind,  tbe 
fish  generally  go  ofi-shore  in  the  winter  time,  excepting  on  the  south  side  of  New- 
foondland,  where,  I  am  Informed,  they  maintain  their  stay,  or  else  come  in  in  Isrge 
ahnndanoe;  bnt  in  the  Bay  of  Fundy,  on  the  coast  of  Maine,  and  still  farther  north, 
they  don't  remain  as  close  to  the  shore  in  winter  as  in  other  seasons. 

Q.  Take  them  as  a  whole,  then,  they  are  deep-sea  fish  ?  I  don't  mean  the  deep  sea 
as  distinguished  from  the  banks.— A.  An  outside  fish  f  Well,  they  are  to  a  yery  con- 
siderable extent.  The  largest  catches  are  taken  off-shore,  and  what  are  taken  inshore 
are  in  specially  favored  localities,  perhaps  on  the  coast  of  Labrador,  and  possibly  off 
Newfoundland.  They  bear  a  small  proportran  generally  to  what  is  taken  outside, 
where  the  conveniences  of  attack  and  approach  are  greater. 

Q.  Now,  what  is  known  about  the  spawning-grounds  of  codfish  f — ^A.  We  lack 
positive  information  in  regard  to  the  spawning-grounds  of  this  fish,  except  that  we 
know  single  localities.  We  know  the  Lofoden  Islands  are  great  spawning-gronndi. 
We  know  that  the  fish  come  there  almost  exclusively  for  the  purpose  of  spawning.  They 
are  not  there  in  the  ordinary  times  of  the  year.  They  come  in  December  and  Jsa- 
uary,  and  spawn  in  February  and  March,  and  are  there  in  most  overwhelming  aboo- 
dance.  • 

Q.  Bat  on  the  coast  of  America  ? — A.  We  know  there  is  one  large  spawning-gnmnd 
in  Cape  Cod  Bay. 

Q.  You  mean  Massachusetts  Bay  inside  f — A.  Yes ;  there  is  said  to  be  there  a  long 
reef  about  4  miles  wide  and  about  20  miles  long,  and  the  cod  go  in  there  and  famish  a 
very  important  winter  fishery. 

Q.  Then  I  presume  there  are  similar  spots  along  the  whole  American  coast  f— A. 
Probably  they  spawn  at  the  Georges,  and  undoubtedly  in  a  great  many  localities  in 
the  Bay  of  Saint  Lawrence,  and  on  the  Banks,  although  I  cannot  speak  of  that,  be- 
cause I  haven't  had  an  opportunity  of  knowing. 

Q.  What  are  the  relations  of  cod  to  other  fish  ? — A.  They  are  friends  and  enemies. 
They  are  warriors  and  victims.  They  are  extremely  voracious,  and  devour  eveiy- 
thing  that  is  small  enough,  without  any  kind  of  consideration,  and  in  turn  are  con- 
sumed in  all  their  stages  by  such  fish  as  can  master  them.  The  adult  fish  are  princi- 
pally interfered  with  by  horse-mackerel,  the  bluefish,  the  porpoise,  and  by  sharks, 
and  anything  else  big  enough  to  swallow  them,  instead  of  being  swallowed  by  them. 
It  is  merely  a  question  of  size  whether  the  codfish  is  the  active  or  passive  agent 

Q.  Now  what  fish  do  they  devour  mostly  T — A.  They  eat  everything,  bnt  they  live 
very  largely  on  herring  or  mackerel,  or  any  of  th*  small  fish  found  on  the  sea  bot- 
toms. They  devour  crabs  and  small  lobsters.  The  stomach  of  the  cod  is  one  of  the 
best  dredges  you  can  have.  You  find  there  sometimes  rare  specimens  that  are  nerer 
found  elsewhere. 

Q.  Do  they  digest  the  shells  f — A.  No  ;  they  digest  the  nutriment  and  then  throw 
out  the  shells.  Sometimes  you  find  the  shells  packed  solid  one  inside  of  another  like 
saucers  in  a  pile.    The  wonder  is  how  they  empty  them  out. 

Q.  But  they  do  f — ^A.  I  suppose  they  must. 

By  Hon.  Mr.  Kellogg  : 

Q.  They  devour  them  whole  and  then  when  the  meal  is  digested  they  eject  tbe 
shells  f— A.  The  mouth  is  quite  large,  and  the  shell  goes  out  as  easily  as  it  goes  in. 

By  Mr.  Dana  : 

Q.  What  do  you  think  are  the  seasons  for  spawning  on  the  American  coast  f—A- 
I  presume  that,  like  many  other  fish,  they  may  spawn  over  quite  a  range  of  time. 
But,  so  far  as  our  own  observation  on  the  American  coast  goes,  their  season  is  from 
November  until  March,    In  Cape  Cod  Bay  they  spawn  about  December  and  Janaaiy. 
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I  hATe  no  doabt,  liowever,  that  farther  north,  where  the  changes  of  temperature  are 
not  so  abinpty  they  may  spawn  more  irregularly,  and  have  only  an  interval  of  a  few 
montha  when  there  is  no  spawning. 

Q.  Will  you  describe  this  spawn  so  as  to  show  the  prolific  nature  of  the  fish  ?— A. 
The  CDd  is  one  of  the  brag  fish  in  regard  to  spawning.  That  is,  we  hear  of  ordinary 
multiplication  of  fish  by  that  process,  but  the  cod  has  been  found  to  contain  from 
three  to  seyen  million  eggs  by  actual  count.  Turbot,  I  think,  are  one  of  the  very 
few  fish  that  can  beat  it.    They  run  up  to  twelve  millions. 

Q.  We  do  not  have  the  real  turbot  f — ^A.  No ;  from  three  to  five  million  might  be 
eoDsidered  a  fair  annual  estimate  of  the  eggs  of  the  codfish.  From  three  to  five 
millions  of  ripe  eggs  have  been  found  in  the  ovary  of  one  single  cod,  and  more. 

Q.  What  becomes  of  these  eggs  when  discharged  f — A.  The  question  of  the  spawn- 
ing places  for  codfish  has  been  one  that  was  originally  very  uncertain.  The  researches 
of  naturalists  have  shown  that  these  eggs  are  discharged  in  the  open  sea  on  the  Lofo- 
den  Banks.  Some  miles  from  the  shore  they  can  be  found  floating  at  the  surface,  and 
can  be  taken  up  by  the  bushel  in  towing  nets.  The  eggs  are  very  small,  from  one- 
twentieth  to  one-fiftieth  of  an  inch  in  diameter,  and  they  have  a  small  globule  of  oil 
to  make  them  float. 

Q.  Now,  do  these  eggs  all  produce  flsh  unless  they  are  injured  in  some  way  f — ^A. 
No ;  there  are  a  great  many  contingencies.  It  is  not  likely  that  a  very  large  percent- 
age will  be  fertilized  by  the  male.  There  is  always  an  uncertainty  about  that.  Then, 
as  they  are  floating  in  the  water,  every  fish  that  may  be  fond  of  that  kind  of  suste- 
nance devours  them  very  greedily,  and  by  the  time  they  are  hatched  out  a  large 
percentage  is  destroyed  in  this  way.  Then,  the  young  fry,  while  in  a  helpless  state, 
are  devoured  in  large  numbers.  I  should  think  it  extremely  probable  that  not  one 
hundred  thousand  out  of  the  three  millions — possibly  not  ten  thousand — attain  to  a 
condition  in  which  they  are  able  to  take  care  of  themselves.  It  is  entirely  impossi- 
ble to  make  any  estimate.  We  know,  however,  from  tbe  analogy  of  other  fish,  from 
the  facts  in  regard  to  salmon,  shad,  and  that  kind  of  fish,  we  can  make  an  approxi- 
mation. 

Q.  These  eggs  rise  to  the  surface  f — A.  They  float  at  various  distances  from  the 
anrface  down.  Some  are  a  little  heavier  and  some  a  little  lighter.  I  mean  that 
they  are  not  attached  to  the  bottom.  Their  specific  gravity  is  very  nearly  that  of 
tbe  water.  Of  course  when  the  water  is  cold  they  will  float  better,  because  the  den- 
sity is  greater,  but  when  the  water  is  warm  they  will  sink. 

By  Hon.  Mr.  Kkllogo  : 

Q.  Before  you  leave  this  subject^  I  would  like  to  ask  whether  the  spawn  are  visi- 
ble in  the  ocean,  that  is  cod  spawn.  What  is  the  color  f — A.  It  is  transparent,  with 
a  little  spot  of  oil  in  one  comer.  You  would  not  notice  it  under  ordinary  circum- 
stances, but  you  might  if  you  were  looking  for  it. 

Q.  The  ocean  might  be  fall  and  a  common  man  would  not  see  it  ?  —A.  Certainly. 

By  Mr.  Dana  : 

Q.  Be  kind  enough  now  to  tell  us  what  are  the  principal  modes  of  capturing 
cod  T — A.  The  modes  of  capture  vary  with  the  region.  For  commercial  purposes, 
the  fish  are  caught  with  hand-lines  and  the  trawl-line,  or  long-line  as  it  should  be 
called.  It  is  taken  very  largely  in  gill-nets  on  the  coast  of  Norway,  and  in  some  other 
regions.  I  believe  it  is  so  taken  on  the  coast  of  Labrador,  but  I  don't  think  it  is  taken 
frequently  on  our  own  coast  in  nets. 

Q.  To  what  extent  is  the  trawl-line  used  T — A.  It  is  used  all  over  the  world.  It  is 
one  of  the  oldest  methods  of  catching  fish. 

Q.  From  your  investigation,  do  you  think  the  capture  of  fish  generally,  or  codfish, 
or  other  kinds,  by  some  contrivance  like  the  trawl,  is  as  ancient  as  any  other  f — ^A«  X 
know  it  is.    The  Indians,  the  Aleutian  Islanders  have  used  them. 
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Q.  That  was  not  derived  from  us  T — A.  No.  Travelers  have  fouDd  them  in  nse  when 
the  first  white  men  came  among  them.  We  have  specimens  in  great  number  of  the 
trawl  of  the  native  savage.  Ours  have  only  been  brought  in  within  the  last  five  or 
six  years.  I  don't  think  it  is  possible  to  fix  the  date  of  the  first  use  of  the  trawl 
They  have  been  traced  back  to  such  a  period  that  there  is  no  possibility  of  lajing 
that  it  was  introduced  by  this  man  or  known  to  that  one. 

Q.  What  are  the  advantages  of  the  method  of  trawl-fishing  for  cod  t — A.  The  al- 
leged advantages,  as  far  as  I  have  heard  them  spoken  of,  are  the  larger  yield  of  the 
fishery.  The  same  number  of  men  in  the  same  time,  and  in  the  same  locality,  will 
catch  a  larger  fare  of  fish  with  the  trawl  than  with  hand-lines.  Then  they  require 
less  exposure  of  the  fishermen.  They  can  be  set  over  night  and  left  down  through 
the  day  at  times  when  the  weather  would  be  too  inclement  for  hand-line  fishing. 
Then  it  requires  much  less  skillful  fishermen  to  use  the  trawl  than  the  hand-lines. 
It  is  merely  a  matter  of  putting  on  the  bait  and  throwing  it  overboard,  and  it  does 
not  require  the  delicate  manipulation  and  skill  that  the  hand-line  fishing  does,  and 
therefore  does  not  call  into  play  to  the  same  extefit  the  functions  of  the  practiced 
fisherman. 

Q.  Now,  are  there  any  disadvantages  connected  with  the  use  of  the  trawl,  alleged 
or  actual? — A.  There  are  a  great  many  accusations  brought  against  it.  How  far 
these  are  valid  it  is  impossible  for  me  to  say.  The  principal  objection  I  suppose  is 
that  it  tempts  all  kinds  of  fish.  One  objection  is  that  it  takes  fish  that  are  too  small 
size.  They  use  a  smaller  hook  than  the  ordinary  hand-lines,  and  they  say  it  takes  a 
great  many  unmarketable  fish,  which  affects  the  supply.  Then  another  complaint  is 
that  the  fish  being  longer  in  the  water  are  liable  to  bo  destroyed  by  the  depredations 
of  sharks,  dogfish,  and  fish  of  that  class.  Another  objection  is  that  after  the  fish  are 
caught  the  marketable  fish,  owing  to  their  weight,  slip  off  from  the  small  hook  and 
float  away  and  are  lost.  Another  objection  is  that  they  catch  what  they  call  mother 
fish,  that  is  the  parent  fish,  which  some  fishermen  think  should  be  left  to  reproduce 
their  kind. 

Q.  If  they  are  taken  after  depositing  their  spawn  you  only  lose  one  fish  T — A.  Yes; 
but  it  is  probable,  judging  from  the  testimony  of  fishermen,  that  the  fish  can  he 
taken  during  their  spawning  season  with  a  trawl  when  they  will  not  bite  a  hook. 
As  a  general  thing  very  few  will  bite  on  the  ordinary  line,  but  the  trawl  bait  is  said 
to  be  attractive  to  them,  and  the  fish  are  believed  to  be  more  likely  to  take  the  halt 
at  that  time  from  a  trawl  than  from  a  hook  on  an  ordinary  line. 
.  jQ.  Well,  taking  the  reasons  given  both  ways,  what  conclusion  have  yon  come  to 
about  the  use  of  the  trawl  for  cod-fishing  ? — A.  Well,  it  is  just  one  of  the  wholesale  modes 
of  capture,  which  it  is  difficult  to  avoid,  because  the  tendency  is  to  centralize,  to  ac- 
complish the  same  work  by  less  expenditure  of  money  and  of  human  force. 

Q.  Do  you  think  it  is  a  case  for  prohibition  or  regulation  f — A.  I  don't  see  how  it  can 
be  either  prohibited  or  regulated.  I  hardly  see.  Of  course  I  have  had  no  practical  ex- 
perience. I  may  say  that  the  trawl  is  used  very  much  less  on  the  coast  of  America  \^»^ 
on  the  coast  of  England  and  of  Europe  generally,  and  I  have  failed  to  find  anywhere  in 
the  English  writers  or  in  the  testimony  of  the  British  Fishery  Commission  any  complaint 
there  such  as  occurs  in  America.  There  is  a  great  complaint  there  against  what  is  called 
the  beam-trawl.  When  they  speak  of  the  trawl  they  don't  mean  what  we  mean. 
What  they  refer  to  is  a  trawl  such  as  we  use  in  our  steamer  to  capture  floanders  and 
such  fish.  Wherever  you  see  the  word  trawl  used  by  an  English  or  European  writer 
you  must  apply  it  to  that  large  net  that  is  dragged  behind  the  vessel  along  the  bot- 
tom of  the  sea.  The  word  trawl  is  never  applied  in  Europe  to  the  line,  and,  there- 
fore, there  is  a  great  deal.of  vagueness  and  error  involved  in  the  consideration  of  the 
subject  unless  you  know  what  the  particular  speaker  or  witness  means  by  a  trawl. 
But  speaking  of  the  long-line,  which  is  the  general  term,  or  bultow,  I  have  failed  to 
find  in  the  reports  of  the  British  Fishery  Commission  any  complaint  by  anybody  ex- 
cept three  cases  of  complaint  against  the  trawl-line  or  long-line.    One  waa  that  ii 
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deetroyed  the  yoang  fisb,  and  the  others  were  that  they  interfered  with  the  nets. 
They  compUineil  that  the  trammel-net  especially,  which  is  a  particular  kind  used  in 
England,  was  fouled  by  these  lines  and  injured. 

Q.  On  the  other  hand,  the  net  was  in  the  way  of  the  trawl  7— A.  No ;  the  trawl 
was  in  the  way  of  the  nets.  The  trawlers  didn't  care  about  the  net,  but  the  net  fish. 
ermen  did  complain  of  the  trawl.  But  I  have  looked  carefully  to  find  whether  thete 
was  any  complaint  against  that  line,  and  I  haven't  found  it.  There  may  be,  but  I 
am  qnit«  confident  it  has  not  assumed  anything  like  the  antagonistic  features  and 
impression  of  magnitnde  that  it  has  in  the  United  States  and  America  generally. 

Q.  We  mean  by  the  trawl  a  long  line  weighted  or  anchored  which  sinks  to  the  bot- 
tom and  has A.  It  has  branches  three  feet  long.    That  is  called  a  long-line  or 

bultow. 
Q.  Then  at  intervals  there  are  buoys  T — A.  Yes. 

Q.  To  show  the  position.    They  are  usually  in  a  straight  line  f  ~A.  In  Europe  there 
are  generally  several  shorter  lines  united  in  one  long  line,  so  much  so  that  on  the 
coast  of  Great  Britain  they  have  a  line  of  trawls  six  or  eight  miles  in  length.    In 
America  the  trawling  on  the  banks  is  generally  by  means  of  five  shorter  lines  radiat- 
ing from  the  vessel,  but  in  England  the  trawling  is  done  generally  on  a  large  scale, 
withoat  rowboats,  directly  from  a  vessel  of  forty  or  sixty  tons,  and  the  entire  series 
of  lines  is  united  in  one  and  sunk. 
Q.  They  are  hauled  in  from  aboard  the  vessel,  and  not  from  a  boat  at  all  f — A.  Tes. 
Q.  Now,  what  do  they  call  that  which  we  call  a  trawl,  if  it  is   used  at  all  ? — ^A. 
They  call  it  a  long-line  or  bultow. 

Q.  What  bait  do  yon  find  to  be  the  best  for  codfish  f — A.  Well,  I  can't  say  I  find 
any  bait  to  be  the  best,  because  I  never  caught  many  fish,  but  I  know  that  every- 
thing of  an  animal  nature,  and  to  some  extent  vegetable,  has  been  used  for  the  cod, 
GreDerally,  in  America,  our  bait  consists  of  herring,  mcQhadon,  mackerel,  a  portion  of 
the  offal  of  the  fish,  sea-birds  of  various  kinds,  clams,  squid,  and  the  various  species 
of  shells^  and  in  fact  anything  that  can  be  got  hold  of. 

Q.  Well,  now,  what  are  the  methods  of  preservation  of  this  bait?  We  have  heard 
of  their  asing  salt  clams,  Slc.  Has  much  atteution  been  paid  to  the  possibility  of 
greater  preservation  of  the  bait  than  we  have  ever  yet  had  f — A.  Yes  ;  the  science  of 
preserving  bait,  as  well  as  of  the  preservation  of  fish  on  shipboard,  is  very  low  in- 
deecl,  far  below  what  can  be  applied,  and  I  have  no  doubt  will  be  applied,  both  in 
keeping  fish  for  food  and  in  keeping  it  for  bait. 

Q.  Now,  will  yon  state  what  observation  you  have  made  respecting  the  method  of 
preserving  fresh  bait  from  the  start  all  the  voyage  through  f — A.  As  a  general  rule  it 
is  now  preserved  either  by  salting  or  freezing.  Of  course  they  keep  it  as  long  as  it 
will  remain  without  spoiling,  and  when  you  have  to  carry  it  beyond  that  time,  either 
ic^  it  or  aalt  it.  Salting,  of  course,  is  a  very  simple  process,  but  it  alters  materially 
the  textare  and  taste  to  such  a  degree  that  fish  or  other  bait  that  under  certain  cir- 
comstancee  is  highly  prized  by  the  fish  is  looked  upon  with  a  great  deal  of  indififer- 
ence  when  salted.  Now,  there  are  special  methods  of  preserving  the  fish  or  bait  by 
•ome  cheoiical  preparation,  which  preserves  the  fish  without  giving  the  saline  taste. 
There  are  preparations  by  moans  of  which  oysters  or  clams  or  fish  can  bo  kept  in  so- 
lationa  for  six  months  without  getting  any  appreciable  taste,  and  without  involving 
ttie  slightest  degree  of  deterioration  or  destruction.  One  process  submitted  to  the 
^oap  of  judges,  of  whom  I  was  chairman,  was  exhibited  by  an  experimenter  who 
placed  a  great  jar  of  oysters  in  our  room  prepared  in  that  way.  I  think  about  the  1st 
of  August  those  were  placed  in  our  room  and  they  were  kept  there  until  the  middle  of 
September,  for  six  weeks  during  the  hottest  portion  of  the  centennial  summer,  and 
thMt  was  hot  enough.  At  theendof  that  time  we  mustered  up  courage  to  pass  judgment 
Upoa  this  preparation,  and  we  tasted  these  oysters  and  could  not  find  them  afiected^ 
Wo  would  have  preferred  absolutely  fresh  oysters,  but  there  was  nothing  repugnant  to 
the  0eiiaibilities,  and  I  believe  wo  consumed  the  entire  jar.     And  we  gave  the  exhib- 
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itor,  withoat  any  qaestion,  an  award  for  an  admirable  new  method.  That  mm  ii 
now  nsing  that  process  on  a  very  large  scale  in  New  York  for  the  preservation  of  fiih 
of  all  kinds,  and  he  claims  he  can  keep  them  any  length  of  time  and  allow  them  to 
be  nsed  as  fresh  fish  qnite  easily.  I  don't  suppose  any  fisher  man  ever  thoaght  of 
using  any  preservative  except  salt. 

Q.  That  is  entirely  experimental  f — A.  It  is  experimental,  but  it  pr  o  mises  very  welL 
Now,  borax  is  one  of  the  substances  that  will  preserve  animal  matter  a  great de«l 
better  than  salt  and  without  changing  the  texture.  Acetic  acid  is  another  prepan- 
tion,  or  citric  acid  will  keep  fish  a  long  time  without  any  change  o  f  the  quality,  uod 
by  soaking  it  in  fresh  water  for  a  little  while  the  slightly  acidulated  taste  will  be 
removed.  I  don't  believe  a  cod  will  know  the  difference  between  a  clam  preaerred 
in  that  way  and  a  fresh  clam. 

Q.  Now,  about  ice.  We  know  a  good  deal  has  been  done  in  the  way  of  preserriog 
bait  in  ice.  How  far  has  that  got? — A.  It  is  a  very  crude  and  clumsy  contrivance. 
They  generally  break  up  the  ice  into  pieces  about  the  size  of  pebble  stones,  or  larger; 
then  simply  stratify  the  bait  or  fish  with  this  ice,  layer  and  layer  abont,  until  yoa 
fill  up  a  certain  depth  or  distance.  The  result  is  that  if  the  bait  can  be  kept  tvo 
weeks  in  that  method  it  is  doing  very  well.  They  generally  get  a  period  of  preserv- 
ability  of  two  weeks.  The  ice  is  continually  melting  and  continually  saturating  tbe 
bait  or  fish  with  water,  and  a  very  slow  process  of  decomposition  or  disorganizatioo 
goes  on  until  the  fish  becomes  musty,  flabby,  and  tasteless,  unfit  for  the  food  of  man 
or  beast. 

Q.  Well,  there  is  a  newer  method  of  preservation,  is  there  not  ? — A.  There  is  a  bet- 
ter method  than  nsing  ice.  The  method  described  by  the  Noank  witness,  bj  nsiii<; 
what  is  equi  valent  to  snow,  allows  the  water  to  run  off  or  to  be  sucked  up  as  by  i 
sponge.  The  mass  being  porous  prevents  the  fish  from  becoming  musty.  Bat  the 
coming  methods  of  preserving  bait  are  what  are  called  the  dry  air  process  and  the 
hard  freezing  process.  In  the  dry  air  process  yon  have  your  ice  in  large  solid  cakes 
in  the  upper  part  of  the  refrigerator  and  your  substance  to  be  preserved  in  tbe  bot- 
tom. By  a  particular  mode  of  adjusting  the  connection  between  t  he  upper  chamber 
and  the  lower  there  is  a  constant  circulation  of  air  by  means  of  which  all  the  moiit- 
ure  of  the  air  is  continually  being  condensed  on  the  ice,  leaving  th  at  which  envelops 
the  bait  or  fish  perfectly  dry.  Fish  or  any  other  animal  substance  will  keep  al- 
most indefinitely  in  perfectly  dry  air  about  40^  or  45^,  which  can  be  attained  very 
readily  by  means  of  this  dry  air  apparatus.  I  had  an  instance  of  that  i  n  the  case  of 
a  refrigerator  filled  with  peaches,  grapes,  salmon,  a  leg  of  mutton ,  and  some  beef- 
steaks, with  a  great  variety  of  other  substances.  At  the  end  of  four  months  in  mid- 
summer, in  the  Agricultural  Building,  these  were  in  a  perfectly  sound  and  prepos- 
sessing condition.  No  one  would  have  hesitated  one  moment  to  eat  the  beefsteaks, 
and  one  might  be  very  glad  of  the  chance  at  times  to  have  it  cooked.  This  refriger- 
ator has  been  used  between  San  Francisco  and  New  York,  and  between  Chicago  aod 
New  York,  where  the  trip  has  occupied  a  week  or  ten  days,  and  they  are  now  oaed 
on  a  very  large  scale,  tons  upon  tons  of  grapes  and  pears  being  sent  from  San  Fran- 
cisco by  this  means.  I  had  a  cargo  of  fish-eggs  brought  from  California  to  Chlcaj^ 
in  a  perfect  condition.  Another  method  is  the  hard  frozen  process.  Yon  use  a  freei- 
ing  mixture  of  salt  and  ice  powdered  fine,  this  mixture  producing  a  temperature  of 
twenty  degrees  above  zero,  which  can  be  kept  up  just  as  long  as  the  occasion  re- 
quires by  keeping  up  the  supply  of  ice  and  salt. 

Q.  How  big  is  the  refrigerator t — A.  There  is  no  limit  to  the  size  that  may  be  uaed. 
They  are  made  of  enormous  size  for  the  purpose  of  preservi  ng  salmon,  and  in  Xe» 
York  they  keep  all  kinds  of  fish.  I  have  been  in  and  seen  a  cord  of  codfish,  a  coniof 
salmon,  a  cord  of  Spanish  mackerel,  and  other  fish  piled  up  just  like  cord-wood,  dry, 
hard,  and  firm,  and  retaining  its  qualities  for  an  indefinite  time. 

Q.  Well,  can  fish  or  animals  be  kept  for  an  unlimited  period  if  frozen  in  that  way f— 
A.  You  may  keep  fish  or  animals  hard  dried  frozen  for  a  thousand  years  or  tenth^HT 
sand  years  perfectly  well,  and  be  assured  there  will  be  uo  change. 


THE  SEA  FISHERIES   OF   EASTERN   NORTH   AMERICA.        179 

Q.  Have  geologists  or  paleontologists  satisfied  themselves  of  that  by  actual  cases 
of  the  preservation  of  animal  substances  for  a  long  period  f — A.  Yes;  we  have  per- 
fectly satisfactory  evidence  of  that.  About  fifty  years  ago  the  carcass  of  a  mammoth, 
frozen^  was  washed  out  from  the  gravel  of  the  river  Lena,  I  think,  one  of  the  rivers 
of  Siberia,  and  was  in  such  perfect  preservation  that  the  flesh  was  served  as  food  for 
the  dogs  of  the  natives  for  over  six  months.  Mr.  Adams,  a  St.  Petersburg  merchant, 
came  along  on  a  trading  expedition,  and  found  it  nearly  consumed,  and  bought  what 
was  left  of  it  for  the  St.  Petersburg  Academy  of  Science— ^the  skeleton  and  some  por- 
tion of  flesh — which  were  preserved  first  in  salt  and  afterward  in  alcohol.  Well  we 
know  the  period  of  time  that  must  have  elapsed  since  the  mammoth  lived  in  the  arc- 
tic circle  must  be  very  long.  We  know  we  can  talk  with  perfect  safety  of  ten  thou- 
sand years.  The  geological  estimate  of  it  is  anywhere  from  fifty  to  a  hundred  thou- 
sand years ;  we  cannot  tell.  There  is  no  unit  of  measure ;  we  know  it  must  have  been 
some  hundreds  of  thousands,  and  probably  it  would  have  remained  in  the  same  con- 
dition as  mnch  longer. 

Q.  Now,  to  come  to  a  practical  question,  is  this  a  mere  matter  of  theory  or  of  pos- 
sible use  T  For  instance,  could  this  method  be  adapted  to  the  preservation  of  b4it  for 
three  or  four  months  if  necessary  f — A.  The  only  question,  of  course,  is  as  to  the  ex- 
pense. There  is  no  question  at  all  that  bait  of  any  kind  can  be  kept  indefinitely  by 
that  process.  I  do  not  think  there  would  be  the  slightest  difficulty  in  building  a  re- 
frigerator on  any  ordinary  fishing  vessel,  cod  or  halibut,  or  other  fishing  vessel,  that 
should  keep  with  perfect  ease  all  the  bait  necessary  for  a  long  voyage.  I  have 
made  some  inquiries  as  to  the  amount  of  ice,  and  I  am  informed  by  Mr.  Blackford, 
of  New  York,  who  is  one  of  the  largest  operators  of  this  mode,  that  to  keep  a  room 
ten  feet  each  way,  or  a  thousand  cubic  feet,  at  a  temperature  of  20^  above  zero, 
would  require  about  2t000  pounds  of  ice  and  two  bushels  of  salt  per  week.  With  that 
he  thinks  it  could  be  done  without  any  difficulty.  Well,  an  ordinary  vessel  would 
require  about  seventy-five  barrels  of  bait — an  ordinary  trawling- vessel.  That  would 
occupy  a  bulk  something  less  than  600  feet,  so  that  probably  4^  tons  of  ice  a  month 
would  keep  that  fish.  And  it  must  be  remembered  that  his  estimate  was  for  keeping 
fish  in  midanmmer  in  New  York.  The  fishing- vessels  would  require  a  smaller  expend- 
iture of  ice,  as  these  vessels  would  be  surrounded  by  a  colder  temperature.  A  stock 
of  10  to  20  tons  would  in  all  probability  be  amply  safficieut  both  to  replace  the  waste 
by  melting  and  to  preserve  the  bait. 

Q.  Have  you  any  doubt  that  some  method  like  that  will  be  put  into  immediate  and 
lacceaafal  use,  if  there  is  sufficient  call  for  it  f — A.  I  have  no  doubt  the  e  xperiment 
will  be  tried  within  a  twelvemonth.  Another  method  of  preserving  is  by  drying. 
Squid,  for  instance,  and  clams,  and  a  great  many  other  kinds  of  bait  can  be  dried 
without  using  any  appreciable  chemical,  and  can  be  readily  softened  in  water.  I  no- 
ticed lately  in  a  Newfoundland  paper  a  paragraph  recommending  that,  in  view  of  the 
fact  that  the  squid  are  found  there  for  a  limited  period  of  time,  the  people  should  go 
into  the  -industry  of  drying  squid  for  bait,  so  that  it  would  always  be  available  for 
the  purpose  of  cod-fishing.  I  think  the  suggestion  is  an  excellent  one,  and  I  have  no 
ioabt  it  will  be  carried  out. 

Q.  Now,  what  is  the  supply  of  bait  for  codfish  on  the  American  coast  f — A.  Well, 
IS  the  codfish  eats  everything,  there  is  a  pretty  abundant  stock  to  call  upon.  Of 
youTBe,  the  bait-fish  are  abundant,  the  menhaden  and  herring.  The  only  bait-fish 
ibai  is  not  found  is  the  caplin.  The  herring  is  very  abundant  on  the  American  coast, 
lud  the  alewives  enormously  abundant.  Squid  are  very  abundant  of  two  or  three 
ipecies,  and,  of  course,  olams  of  various  kinds.  Then  we  have  one  shell-fish  that  wo 
posaess.  It  is  never  used  here,  although  it  is  very  abundant ;  but  it  is  almost  exclu- 
lively  the  bait  for  trawling  on  the  coast  of  Great  Britain.  This  shell-fish  is  known 
H  the  whelk,  or  winkle. 

Q.  Is  it  a  kind  of  mussel f^A.  No;  it  is  a  kind  of  univalve  shell  [submits  speci- 
men 3,  and  ia  almost  exclusively  used  for  the  capture  of  cod  in  England  on  deep-watep 
tf»wl-tiiierB.    It  is  not  used  here  at  all, 


180         REPORT  OF  COMMISSIONER  OP  FISH  AND  FISHERIES. 

Q.  Why  is  it  not  used  here  f — A.  I  don't  know  except  that  they  have  other  Vail 
that  they  get  at  more  readily,  and  they  have  not  learned  how  to  use  this. 

Q.  Bat  it  is  very  abundant? — A.  Yes ;  quite  as  abundant  as  it  is  anywhere.  This 
is  a  rather  small  specimen.  The  advantage  of  this  kind  of  bait  is  thai  it  can  be  kept 
alive  for  a  long  time  merely  by  moistening  it  or  keeping  it  in  water,  so  there  ii  no 
question  about  salting  it  or  using  ice  or  any  other  application. 

By  Sir  Alexander  Galt  : 

Q.  Is  there  any  particular  locality  for  that  f — A.  It  is  extremely  abundant  all  through 
the  northern  seas.  I  am  a  little  surprised  that  I  have  not  seen  more  of  them  hen. 
It  is  a  northern  shell.  I  presume  it  is  very  abundant  in  Newfoundland,  and  to  the 
north.  At  any  rate  it  is  in  any  desired  abundance  in  the  Bay  of  Fundy,  but  not  soath 
of  Cape  Cod. 

Q.  From  all  you  have  Icr^rned,  have  yon  any  doubt  that,  supposing  the  fishermes 
of  the  United  States  were  precluded  from  using  any  bait  except  what  could  be  got 
upon  their  own  coast,  they  could  obtain  i*  sufficient  supply  there  f — A.  Well,  unlot 
the  American  fishery  should  be  expanded  to  very  enormous  limits,  far  in  excess  of  whit 
it  is  now,  I  can't  see  that  there  would  bo  any  difficulty.  I  may  refer  to  one  bait  tt 
our  command,  which  is  an  excellent  bait — salt  liver.  In  some  parts  that  is  considered 
an  excellent  bait.  Of  course  each  part  of  the  world  swears  by  its  own  particular  bait 
While  the  Cape  Cod  man  swears  by  menhaden,  the  Newfoundlander  by  herring  and 
caplin,  and  the  Englishman  by  winkles,  the  Dutchman  swears  by  salt  liver. 

Q.  We  could  have  that,  of  course. — A.  Yes.  Then  the  roes  of  cod  are  good  forbsit 

Q.  What  do  you  say  about  gurry  f    We  had  a  good  deal  about  that  in  the  early  part 
of  this  inquiry.    Be  so  good  as  to  tell  what  opinion  you  have  or  what  conclusion  yoa 
have  come  to  about  its  use  and  abuse. — A.  It  hardly  applies  to  cod  any  more  than  to 
any  other  fish  cleaned  at  sea.    The  gurry  is  the  ofial,  and  that  of  course  may  be  of 
salmon  or  cod  or  haddock  or  mackerel.    The  practice  of  throwing  overboard  gunjis 
in  many  respects  reprehensible,  because  in  the  first  place  it  is  a  very  great  waste  of  an- 
imal matter.    The  applicability  of  this  offal  to  commercial  purposes  is  such  that  when- 
ever it  can  be  had  in  sufficient  quantities  it  should  be  utilized.     It  is  so  on  the  eoaat 
of  Norway.    An  enormous  number  of  pounds  of  fertilizer  are  made  out  of  the  gurry, 
and  the  heads  «are  dried  and  used  for  food  for  dogs  and  cattle.    I  presume  you  refer, 
however,  to  the  supposed  influence  of  the  gurry  on  the  fishlDg-grouuds,  more  partic- 
ularly.   Well,  in  the  first  place,  more  of  it  can  bo  used  now.    In  the  process  of  bard 
freezing  applied  to  cod  it  is  brought  in  more  as  a  fresh  fish.    But  a  large  proportion 
of  what  is  thrown  overboard  can  be  utilized.    It  can  all  be  utilized,  and  it  would  be 
very  proper,  I  think,  to  impose  some  penalty  upon  the  waste  of  the  gurry  by  throw- 
ing it  overboard,  in  favor  of  securing  its  preservation  and  utilization.     But  of  coarse 
the  question  is  as  to  what  influence  the  gurry  can  exercise  upon  the  aea  fishery,  sup- 
posing it  to  bo  abundant  and  to  be  thrown  overboard.    I  have  no  practical  experi- 
ence in  regard  to  that.    I  know  a  great  many  persons  testify  that  it  is  very  objection- 
able.   The  reason  why  I  should  be  inclined  to  attribute  very  little  importance  to  the 
objection  is  the  readiness  with  which  all  such  ofi'al  is  consumed  in  the  sea  by  the  scav- 
engers appointed  by  nature  to  destroy  it.     In  the  northern  seas,  where  codfish  are 
most  abundant  and  this  gurry  is  in  the  greatest  abundance,  the  waters  abound  with 
countless  numbers  of  minute  crustaceans  whose  business  it  is  to  destroy  animal  mat- 
tor.    The  so-called  sea  fleas  are  so  active  that  if  you  take  a  fish  the  size  of  a  codfish 
and  put  it  in  a  bag  of  net-work  and  put  it  overboard  where  it  will  be  exposed  for  a 
tide  in  water  of  anywhere  from  five  to  ten  or  twenty  fathoms,  you  will  find,  as  a  gen- 
eral rule,  that  next  day  you  will  have  the  bones  picked  clean  and  a  perfect  skeleton 
without  a  single  particle  of  flesh.    I  have  had  thousands  of  skeletons  (I  may  say  lit- 
erally so)  of  fishes  and  birds  and  small  quadrupeds  prepared  for  museum  purposes  by 
simply  exposing  them  to  the  action  of  the  sea  fleas.    I  have  put  them  in  bags  perfo- 
rated with  holes  and  left  them  at  the  edge  of  low  tide  for  a  tide  or  two,  and  the  skel- 
eton would  be  perfectly  complete  without  a  bit  of  meat  left. 
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Q.  Well,  these  sea  scavengeTSy  are  they  usually  at  the  bottom  ?-^A.  Everywhere, 
at  the  bottom  and  the  top.  Then  there  are  the  dogfish,  the  small  sharks^  catfish, 
goosefish,  Bcnlpins,  and  the  codfish  themselves,  a  variety  of  lobsters,  and  other  in- 
habitants of  the  sea,  that  are  at  work,  always  ready  and  eager  to  seize  anything  of 
this  kind  and  consume  it.  Then  when  the  bones  are  exposed  there  are  the  sea-urchins, 
that  make  a  sjiecialty  of  devouring  them.  Now,  I  cannot  say  but  that  this  material, 
pnder  certain  circumstances,  may  lodge  in  the  crevices  of  the  rocks  and  remain  there 
and  become  an  offense  to  the  surrounding  fish,  but  I  rather  suspect  that  the  trouble 
about  the  gurry  is  that  it  attracts  the  predatory  fish.  Where  it  is  thrown  overboard 
it  tolls  them  from  a  long  distance.  The  dogfish,  the  shark,  and  other  fish  are  attracted 
and  come  to  the  place  where  this  offal  has  been  throw  overboard,  and  after  they  have 
consumed  all  that,  they  turn  their  attention  to  the  cod  and  other  fish  that  may  be 
there  and  drive  them  off. 

Q.  So  that  even  throwing  overboard  the  gurry  there  is  a  danger  of  defeating  your 
own  purpose  f— A.  Tes;  certainly.  That  is  the  hypothesis  given  as  to  the  supposed 
evil  effect  of  throwing  overboard  the  offal  in  the  European  waters.  It  prevents  the 
fishing  there  as  long  as  this  state  of  things  lasts,  but  whether  there  is  an  actual  in- 
jury otherwise  I  cannot  say.  The  general  presumption  is  against  the  idea  that  these 
substances  can  have  a  lodgment  for  any  length  of  time  to  produce  any  offense.  It 
might  do  it  in  fresh  water.  In  the  lakes  you  may  have  such  a  condition  where  those 
scavengers  are  not  provided.  But  it  hardly  seems  to  me  that  it  can  be  in  the  seas,  in 
the  northern  seas  especially. 

Q.  What  is  the  geographical  distributioi^  of  mackerel  f — A.  The  mackerel  is  a  fish 
that  has  not  so  northerly  a  distribution  as  the  cod,  and  perhaps  extends  somewhat 
further  south ;  otherwise  it  is  found  over,  to  a  very  considerable  extent,  the  same 
range.  It  is  found  as  far  south  as  the  Azores  in  European  waters,  and  as  far  as  Spitz- 
bergen  and  Norway  to  the  north.  On  our  southern  coast  we  find  it  very  rarely,  and 
very  few  individual  specimens  have  been  taken  in  the  vicinity  of  Charleston.  It  has 
never  been  taken  in  the  West  Indies;  never  in  Bermuda,  I  believe;  but  it  is  found 
as  far  north  as  the  Strait  of  Belle  Isle,  an^  how  much  further  north  I  cannot  say. 
The  two  species  (American  and  European)  are  believed  to  be  identical,  and  although 
they  are  constantly  within  a  comparatively  small  number  of  leagues  of  each  other, 
jet  they  do  not  occur  all  the  way  across. 

Q.  What  is  the  season  for  mackerel  f — A.  In  America  the  mackerel  season  is  in 
^Kring,  summer,  and  autumn.  In  winter  they  are  not  found  on  our  coast,  and  we 
don't  get  them,  but  we  have  them  on  our  shores  as  early  as  the  middle  of  April  and 
as  late  as  November. 

Q.  Now,  as  to  the  variation  of  seasons.  What  do  you  say  about  that  f — A.  It  is 
very  rarely  they  appear  in  the  same  abundance  in  two  successive  years,  or,  at  least, 
it  ia  rarely  that  the  sum  total  of  the  experience  of  the  fishermen  gives  about  the  same 
aggregate.  Sometimes  they  are  so  scarce  that  the  actual  catch  of  one  year  will  be 
much  below  that  of  other  years,  but  we  cannot  say  there  are  any  fewer  fish  actually 
in  the  water.  It  may  be  that  they  take  a  different  line ;  they  may  keep  in  different 
waters;  they  may  show  themselves  less  to  fishermen;  and  may  have  other  modes  of 
variation ;  but  we  only  know  by  the  practical  results  of  fishing  that  the  catch  in 
some  seasons  is  much  greater  than  in  others. 

Q.  What  do  you  think  is  known  or  what  do  you  think  is  the  best  conjecture  as  to 
their  migrations  f — A.  There  have  been  a  great  many  hypotheses  on  the  subject  of 
the  migration  of  mackerel.  At  one  time  mackerel,  as  was  supposed  to  be  the  case 
with  cod  and  sea-herring,  was  believed  to  have  an  extreme  range,  that  a  large  school 
traversed  the  coast  of  America  or  Europe,  and  swept  over  a  range  of  thousands  of 
miles,  making  a  circuit  that  occupied  one  year  in  its  completion.  But  the  evidence 
at  the  present  time  tends  to  show  that  the  mackerel  comes  in  on  the  American  coast 
as  a  great  army,  broadside,  and  appears  within  a  reasonable  length  of  time,  or  very 
nearly  the  same  time,  on  all  that  extent  of  coast. 
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Q.  Do  jbu  think  it  strikes  the  coast  a  little  later  to  the  north  and  a  little  earlier  to 
the  south  f — A.  The  left  wing  of  the  army,  as  we  might  call  it,  strikes  the  American 
coast  first,  and  the  right  wing  strikes  the  Bay  of  St.  Lawrence  last;  but  it  comes  in 
with  a  broad  sweep,  not  moving  along  the  coast  but  coniing  in  broadside.     When  the 
quickening  influence  of  the  spring  sun  is  felt  on  this  great  body  of  fish  somewhere 
outside,  where  I  cannot  say,  they  start,  and  the  given  temperature  is  reached  sooner 
at  Cape  Hatteras  than  at  Bay  St.  Lawrence ;  but  I  do  not  believe  that  the  fish  thtt 
enter  the  bay  always  skirt  the  American  coast,  nor  do  I  believe  that  the  Americsn 
fish  go  into  the  bay.    They  come  in  a  large  number  of  schools,  each  school  represent- 
ing a  family,  that  is,  they  spawn  together,  and  they  may  have  a  short  lateral  more- 
ment,  and  they  move  a  limited  number  of  miles  along  the  coast  till  they  find  a  Batis- 
factory  spawning-ground ;  but,  as  a  general    rule,  they  aggregate  in  three  laz^e 
bodies ;  one  of  those  bodies  is  about  Block  Island  and  Nantucket  shoals,  another  is 
in  the  Gulf  of  Maine  and  Bay  of  Fundy,  and  another  in  Bay  St.  Lawrence.    There 
are  connections  between  those  three  bodies.    You  find  them  all  along  the  coast ;  there 
are  a  certain  number  which  spawn  and  are  taken  all  along  the  coast ;  they  are  caaght 
in  weirs  and  pounds  in  spring  and  fall  within  one  hundred  yards  of  the  shore ;  bat 
the  mass,  as  far  as  I  can  learn  from  the  testimony  presented  before  the  CommisBion^ 
are  aggregated  in  those  three  great  bodies. 

Q.  Is  anything  known  about  their  winter  quarters? — ^A.  Nothing  definite.  We 
miss  them  for  several  months,  from  the  end  of  November  until  March  and  April,  and 
we  say,  we  guess,  we  suggest  they  go  into  the  Gulf  Stream.  That  they  go  somewhere 
where  they  can  find  a  temperature  that  suits  them  and  there  they  remain,  is  clear; 
but  it  is  a  little  remarkable  that  they  never  have  been  seen  schooling  in  the  Golf 
Stream,  that  they  never  have  shown  themselves,  that  no  fisherman,  mackereler,  or 
steamboat  captain  has  ever  reported,  so  far  as  my  information  goes,  a  school  of  mack- 
erel in  the  winter  season.  If  they  were  free  swimmers,  one  would  suppose  they  would 
show  themselves  under  such  circumstances.  There  is  a  belief  very  generaUy  enter- 
tained among  fishermen  that  they  go  into  the  mud  and  hybemate.  That  is  an  hy- 
pothesis I  have  nothing  to  say  against.  •  It  seems  a  little  remarkable  that  so  free  a 
swimmer  as  the  mackerel  should  go  into  mud  to  spend  its  winter,  but  there  is  abon- 
dance  of  analogy  for  it.  Plenty  of  fish  bury  themselves  in  mud  in  the  winter  time  and 
go  down  two  or  three  feet  deep.  There  are  fish  that  are  so  ready  to  bury  themselTes 
in  mud  yon  cau  dig  them  out  of  an  almost  dry  patch  as  you  could  potatoes.  The 
European  .tench,  the  Australian  mud-fish,  and  dozens  of  species  do  that.  There  u 
nothing  whatever  in  the  economy  of  the  mackerel  or  in  the  economy  of  fish  genendlj 
against  this  idea,  that  it  is  an  inhabitant  of  the  mud;  And  the  fishermen  beliere 
chat  the  scale,  which  grows  over  the  eyes,  according  to  their  account,  in  winter,  is 
intended  to  curb  their  natural  impetuosity  and  make  them  more  willing  to  go  into 
mud  and  stay  there  in  winter  and  not  be  schooling  out  on  the  surface  of  the  water. 
There  are  well-authenticated  cases  of  fish  being  taken  from  the  mud  between  the 
prongs  of  the  jig  when  spearing  for  eels.  That  this  has  occurred  off  the  Nova  Scotia 
coast,  in  St.  Margaret's  Bay,  and  Bras  d'Or,  Cape  Breton,  and  parte  of  the  Bay  of  St 
Lawrence,  I  am  assured  is  not  at  all  doubtful. 

Q.  Do  not  fishermen  mainly  retain  the  old  theory  of  the  northern  set  of  the  whole 
body  T — ^A.  Very  largely,  but  I  think  latterly  they  are  changing  their  views. 

By  Hon.  Mr.  Kellogg  : 
Q.  The  fish  were  mackerel  that  were  brought  out  of  the  mud  T — A.  When  after  eels 
they  brought  up  mackerel  out  of  the  mud,  in  several  instances,  in  January. 

By  Mr.  Dana  : 
Q.  What  can  you  tell  the  Commission  about  the  period  of  the  spawning  of  mack- 
erel f— A.  Mackerel  spawn  almost  immediately  after  they  visit  our  shores.  The  ea^ 
liest  fish  taken  in  the  weirs  and  pounds  in  Vineyard  Sound  and  Buzzard's  Bay  are 
full  of  ripe  spawn,  so  that  when  the  fish  are  taken  out  of  the  pounds  and  pat  into 
boats  to  bring  them  to  shore  there  are  sometimes  quarts  and  pecks  of  t  e  spawn  in 
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the  bottom  of  the  boaU.  It  rans  oat  with  the  utmost  freedom,  as  it  does  with  any 
fdll-spawDing  fish.  That  period  ranges  from  the  middle  of  May  on  our  coast,  and 
from  June  and  July  in  Bay  St.  Lawrence.  Mr.  Whiteaves  says  they  spawn  in  the 
Bay  of  Chalenrs  in  June.  The  season  extends  from  the  early  part  of  May  to  the  be- 
ginning of  July. 

Q.  Where  do  the  mackerel  deposit  the  eggsf — A.  The  mackerel,  like  all  sea  fish, 
with  the  exception  of  the  herring,  the  tomcod,  and  sculpin,  has  a  free  floating  egg. 
The  egg  is  discharged  in  the  water  wherever  the  fish  happen  to  be,  inshore  or  off- ' 
shore,  and  it  floats  just  under  the  same  condition  that  the  egg  of  the  cod  does.  It 
has  a  small  globule  of  oil  as  a  buoy,  and  it  floats  on  the  surface  or  anywhere  from 
that  to  half  way  down,  or  perhaps  almost  to  the  bottom,  depending  on  the  gravity  of 
the  egg  and  the  specific  gravity  of  the  water. 

Q.  la  the  mackerel  supposed  to  be  able  to  control  the  time  when  it  will  spawn  f — 
A.  When  the  egg  is  ripe  it  has  to  be  discharged,  whatever  happens.  The  egg  can- 
not be  retained  after  it  is  overripe. 

Q.  How  do  the  eggs  of  each  mackerel  compare  in  numbers  with  those  of  the  cod  f — 
A.  The  average  of  the  mackerel  spawn  is  about  500,000.  They  are  very  small,  as  you 
can  imagine,  for  mackerel  is  not  a  very  large  fish.  The  eggs,  when  spawned,  are 
only  about  one-fiftieth  of  an  inch  in  diameter,  about  half  the  size  of  that  of  the  cod. 
They  vary  in  size,  some  being  smaller  and  others  larger,  but  they  only  vary  within 
moderate  limits. 

Q.  Yoa  say  they  spawned  all  along  the  American  coast  f — ^A.  I  presume  they  spawn 
in  some  numbers  along  the  entire  coast  from  the  shore  of  Virginia  to  the  coast  of 
Labrador ;  formerly  they  spawned  on  the  coast  of  Newfoundland,  when  mackerel 
were  caught  there,  where  they  were  very  abundant  a  great  many  years  ago,  and  also 
off  the  Bay  of  Fundy,  when  mackerel  were  abundant  there. 

Q.  What  is  the  food  of  the  young  mackerel  f— A.  The  young  mackerel,  like  the 
yoong  of  most  other  fish,  feed  on  diatoms  and  other  marine  plants  of  low  origin.  They 
feed  on  the  eggs  of  crabs  and  marine  animals,  probably  on  the  small  eggs  of  fish 
themselves,  and  as  they  grow  they  eat  anything  small  enough  to  be  swallowed. 
They  don't  bite  as  bluefish  do,  but  they  take  everything  at  one  mouthful  and  swallow 
it  whole. 

Q.  And  what  is  the  food  of  the  adult  fish  f — A.  The  adult  fish  feed  very  largely 
apoa  young  fish,  sand  lants  and  young  herring,  and  probably  upon  the  young  of  their 
own  kind.  Tbey  are  cannibals,  as  all  fish  are.  They  feed  very  largely  upon  what  is 
called  hay  seed  or  cayenne ;  that  is  a  minute  kind  of  shrimp,  which  is  so  diminutive 
you  require  a  microscope  to  separate  it  into  its  component  parts.  They  feed  also  on 
large  shrimps  and  on  the  young  of  large  crabs.  Its  favorite  food  in  summer  is  what 
fiahermen  have  described  as  all-eyes,  that  is,  young  fish  which,  so  far  as  I  can  judge, 
must  be  young  mackerel,  because  I  do  not  know  any  other  fish  that  could  be  so  abun- 
dant of  that  size  at  that  season  of  the  year.  It  is  called  all-eyes  because  its  body  is 
perfectly  transparent,  and  when  you  see  them  swimming  in  the  suulight  you  can  only 
see  two  eyes  as  two  small  dark  specks.  That  occurs  in  almost  incredible  abundance, 
eovering  miles  square  and  furnishing  food  for  an  enormous  yield  of  fish. 

Q.  With  regard  to  its  bearing  upon  the  locations  of  mackerel,  I  will  ask  whether 
there  ia  any  particular  place  where  the  food  of  mackerel  is  to  be  found,  or  whether  it 
is  all  along  the  coast  where  the  mackerel  come  t'—k.  The  shrimp  belongs  to  a  class  of 
crustaceans  which  inhabit  the  high  seas  everywhere.  We  took  them  this  year  in 
great  quantities  in  coming  across  from  Salem  to  Halifax,  at  George's,  La  Have,  and 
Brown's  Banks,  and  in  Halifax  Harbor.  We  take  them  in  Eastport,  Salem,  and 
Portland  Harbors,  and  as  far  as  I  am  advised  by  the  specialists  who  are  associated 
with  me,  there  is  no  part  of  the  ocean  where  these  small  animals  are  not  to  be  found 
in  ample  abundance,  sometimes  enormously  aggregated  and  at  other  times  less  com- 
mon. They  are  found  at  all  depths  of  water,  from  the  surface  to  the  bottom.  We 
take  them  in  our  dredge  and  in  our  midway  and  surface  nets.  Those  and  the  yoong 
of  the  large  crabs  are  found  under  all  circumstances  and  conditions. 
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Q.  Then  we  take  the  common  bait,  pogies,  or  menhaden.  They  are  mackerel  bftit, 
are  they  not  f — A.  Eaten  by  mackerel  f  I  do  not  think  they  are,  unless  they  eat  them 
in  the  winter  time.  As  to  the  spawning  of  pogies,  we  know  nothing  about  it;  ve 
infer  they  spawn  in  winter  off  the  southern  coast. 

Q.  Are  not  menhaden  used  as  bait  for  mackerel  by  fishermen  f — A.  The  menbBden 
itself  is  taken  all  through  the  mackerel  season  at  some  part  of  the  American  coast 

Q.  Is  it  abundant  within  your  observation  f — A.  Yes;  it  is  almost  the  most  abos- 
dant  of  our  fish ;  indeed,  it  is  a  question  which  is  most  abundant,  sea  herring  or  men- 
haden. 

Q.  In  regard  to  the  catching  of  mackerel  as  affecting  the  supply  and  the  probabk 
diminution  or  increase  of  mackerel,  what  have  you  to  tell  the  Commission  aboatthe 
mode  of  taking  mackerel  ? — A.  The  mackerel  in  taken  in  a  great  variety  of  ways.  At 
present  it  is  taken  by  jig  hook  and  by  the  net  in  some  form.    Formerly  it  was  taken 
by  means  of  hooks,  as  we  do  for  bluefish,  sailing  backward  and  forward  in  a  boat 
having  a  number  of  lines  put  from  the  vessel,  and  taking  them  when  the  vessel  ii 
under  full  speed.    That  method  is  still  practiced  on  the  coast  of  Europe,  where  mack- 
erel are  still  taken  in  that  way.    Then  it  was  found  that  by  keeping  the  vessel  com- 
paratively motionless  and  throwing  chum  or  chopped  meat  overboard  mackerel  coald 
be  brought  up  to  the  vessel,  and  that  proved  a  much  more  efficient  and  thoroagb 
mode  of  capture.    Nets  were  introduced,  and  many  mackerel  are  now  taken  in  gill- 
nets.    Seines  which  are  hauled  to  the  shore  have  been  introduced  at  some  places  on 
the  coast  of  Nova  Scotia,  and  a  good  many  mackerel  are  taken  in  pounds  and  weirs, 
enormous  quantities  being  taken  in  spring  and  fall  on  the  New  England  coast  in  that 
way.    The  purse-seine  is  perhaps  the  most  efficient  and  comprehensive  method,  mod 
it  is  used  by  vessels. 

Q.  What  is  the  proper  depth  of  a  purse-seine  T — A.  Twenty,  twenty-five,  or  thirty 
fathoms  deep. 

Q.  To  be  successful  it  has  to  have  that  depth? — ^A.  It  has  to  be  deep,  but  it  mmt 
be  shallower  than  the  water,  or  it  will  get  entangled  and  torn. 

Q.  Do  you  kno^  whether  it  is  true  that  there  must  be  that  depth  in  order  thattiie 
mackerel  shall  not  discover  it  so  quickly  and  escape  f — A.  I  could  not  say  ;  that  is  a 
fisherman's  theory,  which  I  know  nothing  about. 

Q.  With  regard  to  the  preparation  of  mackerel,  what  have  yon  to  say  f — A.  Noth- 
ing, except  that  they  are  used  in  increasing  numbers  fresh.  The  principal  consump- 
tion in  Europe  is  in  fresh  fish.  The  people  there  do  not  salt  fish,  or  scarcely  at  all.  They 
are  put  up  in  Europe,  and  I  believe,  to  some  extent,  in  Canada  in  cans ;  I  do  not  think 
that  is  done  in  the  United  States. 

Q.  Of  course,  you  have  obtained  information  as  to  the  manner  in  which  the  fish  cio 
be  used  by  consumers;  you  have  nothing  to  do  with  the  mercantile  side  of  the  ques- 
tion f — A.  No. 

Q.  You  have  had  it  presented  to  you.  Do  you  find  that  the  demand  for  fresh  fish 
of  all  kinds  is  increasing  ? — ^A.  I  know  the  tendency  at  the  present  day  is  to  substi- 
tute fresh  fish  for  salt,  in  view  of  the  improved  methods  of  preparation  and  preeerra- 
tion,  and  the  improved  means  of  communication,  railroads  and  steamboats  coming  to 
the  shores  and  carrying  away  the  fish  and  distributing  it  over  an  extent  of  thousands 
of  miles  and  more  in  the  interior,  it  bringing  a  much  better  price  as  fresh  fish,  and 
yielding  a  much  better  profit  to  the  seller. 

Q.  Is  that  trade  rapidly  increasing  f — A.  It  is  increasing  with  enormous  rapidity. 
Every  year  witnesses  a  great  extension  of  the  methods  and  increased  improvementi 
in  the  mode  of  preparation  and  the  size  of  the  refrigerators  and  their  number. 

Q.  In  regard  to  herring,  what  have  you  to  say  f — A.  Herring  is  a  fish  of  wide  range. 
Though  I  cannot  say  it  goes  farther  north  than  cod — perhaps  it  does  not — it  goes 
scarcely  as  far  south  on  the  American  coast.  I  have  not  found  any  evidence  of  its  being 
taken  south  of  Block  Island.  It  is  very  abundant  off  Block  Island  and  Narraganaett 
Bay  in  winter,  but  whether  it  is  found  farther  south  I  am  unable  to  say ;  it  is  foinid 
as  far  north  as  Labrador,  and  much  farther. 


THE   SEA   FISHERIES   OF   EASTERN   NORTH   AMERICA.        185 

Q.  It  is  found  from  Block  Island  to  the  shores  of  Labrador  in  great  abundance  ? — 
A.  Yes, 

Q.  It  is  pretty  fairly  distributed  all  along? — ^A.  Yes;  in  some  localities  they  are 
foand  in  greater  abundance  at  some  periods  of  the  year ;  but  there  is  no  part  of  the 
American  coast,  from  Labrador  to  Block  Island,  where  they  are  not  found  during  a 
certain  number  of  months. 

Q.  What  are  the  movements  of  this  fish  ? — ^A.  They  present  migrations  not  so  ex- 
tensive and  demonstrative  as  that  of  mackerel,  but  more  so  than  those  of  cod.  They 
probably  move  from  their  ground  from  time  to  time  in  search  of  food,  and  generally 
have  definite  places  for  spawning,  to  which  they  resort  at  different  seasons  of  the 
year  at  each  particular  coast.  While  the  spawn  is  deposited,  as  a  general  rule,  in  cer- 
tain localities,  it  is  sometimes  a  matter  of  uncertainty.  The  destruction  of  herring 
has  been  less  in  America  than  in  Europe,  where  it  has  been  very  marked.  There  are 
extensive  regions  where  formerly  the  herring  business  was  carried  on,  from  which 
they  have  entirely  disappeared,  so  much  so  that  they  import  herring  from  Scotland 
and  America. 

Q.  As  to  the  egg  of  the  herring  f — A.  The  egg  is  larger  than  that  of  the  cod,  and 
is  about  one-twentieth  of  an  inch  in  diameter. 
Q.  What  is  the  number  to  each  fish  f— A.  About  30,000. 

Q.  Do  you  think  they  have  any  particular  spawning-ground  ? — A.  They  have  defi- 
nite localities  that  are  preferred  by  them.  They  spawn  round  the  Magdalen  Islands 
in  great  abnndance,  and  in  the  bays  of  Newfoundland.  The  most  extensive  spawning- 
groond  on  the  southern  coast  is  round  the  southern  end  of  Grand  Manan,  which  is 
one  of  the  most  interesting  and  extensive  spawning-grounds  I  know  of.  But  they 
spawn  also  all  along  the  reefs  and  rocky  places  of  the  New  England  coast  as  far  as 
No  Man's  Land  and  Block  Island. 

Q.  The  yield  of  herring  in  New  England,  is  it  and  can  it  be  made  very  large? — A. 
I  presume  as  many  herring  could  be  taken  in  New  England,  in  seasons  when  they  are 
able  to  be  taken,  as  might  be  called  for,  if  the  price  of  them  warranted  it. 

Q.  Herring  does  not  bring  much  in  the  market  ? — A.  I  believe  not ;  they  are  taken 
in  both  spring  and  fall,  but  they  are  most  abundant  in  the  fall. 

Q.  I  should  like  to  put  one  or  two  questions  to  yon  bearing  a  good  deal  on  this  sub- 
ject which  the  Commission  has  before  it,  respecting  the  kinds  of  fish  which  can  be 
And  are  nsed  in  the  United  States.  Leaving  out  cod,  mackerel,  and  herring,  will  you 
tell  the  Commission  what  has  been  discovered  regarding  the  kinds  of  fish  that  are 
oshI  as  a  substitute  for  mackerel — salteil  fish,  I  mean  ?— A.  There  is  a  great  variety  in 
vast  Sundance  of  many  kinds  of  fish  all  along  the  coast  of  the  United  States,  from 
Saint  .rohn^s  River,  Florida,  and  farther  south,  to  the  Bay  of  Fundy,  and  many  of 
those  could  be  utilized  to  very  great  advantage  if  there  was  a  demand.  They  are 
taken  in  ve^  !arge  quantities  and  consumed  as  fresh  fish,  but  they  are  not  prepared 
in  large  qnantii<es^  with  the  exception  of  the  Southern  mullet. 

Q.  How  far  north  ^  mullet  found? — A.  It  straggles  as  far  as  Cape  Cod ;  it  is  quite 
abundant  at  some  seasons  on  the  south  side  of  New  England,  but  not  sufficiently  so 
for  marketable  purposes,  but  off  the  coast  of  Virginia  and  off  the  Carolinas,  and  all 
the  way  down  to  the  extremity  of  Florida,  the  mullet  is  in  quantities  scarcely  credi- 
ble. They  are  taken  and  sold  in  great  numbers ;  many  thousands  of  barrels  are  put 
up,  and  if  there  was  any  speedy  call  for  them  they  could  be  furnished.  I  presume  I 
am  safe  in  saying  that  one  million  barrels  of  mullet  could  be  furnished  annually  from 
the  soath  shore  of  Chesapeake  Bay  to  the  south  end  of  Florida,  if  they  were  called 
for. 

Q.  How  far  has  the  mullet  come  into  the  market  now  ?— A.  The  mullet  does  not 
eome  into  the  Northern  market  at  all,  but  in  North  Carolina,  South  Carolina,  and 
Georgia  it  fills  the  markets  at  the  present  time,  excluding  other  kinds  of  imported 
fish.  In  former  years  there  was  a  great  demand  for  horriug  and  mackerel,  but  the 
mnllet  is  supplying  the  markets  because  they  are  sold  fresher  and  supplied  at  much 
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lower  price,  and  tbey  are  coDBidered  by  the  Soathem  people  a  much  superior  article 
of  food. 

Q.  Is  it  preferred  to  mackerel  as  a  salted  fish  f — A.  The  persons  familiar  with  mack- 
erel and  with  mallet  from  whom  I  have  made  inquiries — I  never  tasted  salt  moliet^ 
give  the  preference  to  mullet.  It  is  a  fatter,  sweeter,  and  better  fish,  and  of  ratber 
larger  size.  They  grade  n))  to  90  to  a  barrel  of  200  pounds,  and  go  down  to  tliree- 
qnarters  of  a  pound,  and  as  a  salt  fish  the  preference  is  given  by  all  from  whom  I 
have  inquired  to  the  mallet. 

Q.  Do  yon  think  the  failure  of  the  mackerel  market  in  the  Southern  and  Southweat- 
em  .States  is  largely  attributable  to  the  introduction  of  mullet  f — A.  I  cannot  saj 
that,  but  I  imagine  it  must  have  a  very  decided  influence. 

Q.  Can  the  mullet  be  caught  as  easily  as  mackerel  f — A.  More  easily.  It  is  entirely 
a  shore  fish,  and  is  taken  with  seines  hauled  up  on  the  banks  by  men  who  have  do 
capital,  but  who  are  able  to  command  a  row>boat  with  which  to  lay  out  their  seines, 
and  they  sometimes  catch  100  barrels  a  day  per  man,  and  sometimes  as  many  as  500 
barrels  have  been  taken  at  a  single  haul.  The  capital  invested  is  only  the  boat,  tbe 
seine,  perhaps  100  or  200  yards  long,  the  salt  necessary  for  preserving  the  fish,  ai^ 
splitting  boards  and  barrels. 

Q.  Can  pounds  be  used  ? — A.  They  have  not  been  used,  and  I  doubt  whether  tbey 
could  be  used.    Pounds  are  not  available  in  the  sandy  regions  of  the  South. 

Q.  They  are  taken  by  seining  ? — A.  Yes,  seines  can  bo  used.  This  work  is  entifflj" 
prosecuted  by  natives  of  t]ie  coast,  and  about  two-thirds  of  the  coast  population  are 
employed  in  tbe  capture  of  these  fish. 

Q.  Then  the  business  has  grown  very  much  ? — A.  It  has  grown  very  rapidly. 

Q.  When  was  it  first  known  to  you  as  a  fish  for  the  market  ? — A.  I  never  knew  any- 
thing about  it  until  1872. 

Q.  Then  it  has  been  known  during  only  five  years  T — A.  I  cannot  say  ;  it  has  been 
known  to  me  that  length  of  time. 

Q.  Duri!)g  that  time  the  business  has  very  much  increased  ? — A.  I  am  bo  informed; 
I  cannot  speak  personally.  All  my  information  of  it  is  from  reports  made  to  me  in 
replies  to  circulars  issued  in  1872  and  1873.  I  have  not  issued  a  mullet  circular  since 
that  time,  when  I  issued  a  special  circular  asking  information  regarding  the  mullet 

Q.  Then  it  is  your  opinion  that  the  mullet  has  become,  to  some  extent,  and  will  be- 
come, an  important  source  of  food  supply  T — A.  It  is  destined,  I  suppose,  to  be  a  very 
formidable  rival  and  competitor  of  the  mackerel.  I  know  in  1872  a  single  coudIt  in 
North  Carolina  put  up  70,000  barrels  of  mullet,  a  single  county  of  five  States  covering 
the  mullet  region. 

Q.  Repeat  that  statement. — A.  I  say  70,000  barrels  of  mullet  were  packed  in  Car- 
teret County,  North  Carolina,  in  1872 — one  county  in  the  States  of  Virginia,  North 
Carolina,  South  Carolina,  Georgia  and  Florida,  where  mullet  comea  in  great  abun- 
dance during  two  or  three  months  of  the  year.  It  is  during  the  spawning  season  of  the 
mullet  that  it  is  taken  in  this  quantity,  and  mullet  roes  form  a  special  delicacy  over 
which  every  Southerner  exults.  It  is  a  separate  business,  the  roes  being  smoked  and 
salted  and  sold  in  large  quantities. 

Q.  Perhaps  a  reason — to  get  into  the  region  of  political  econonjy — why  mnllet- 
fishing  was  not  prosecuted  formerly,  was  that  the  Southern  people  were  not  fishing- 
people  under  the  slave  system  ? — A.  They  probably  had  not  a  proper  method  of  taking 
them.     They  used  more  casting  nets  than  seines. 

Q.  State  to  the  Commission  what  mode  of  fishing  and  what  kinds  of  fish  are  cangfat 
on  the  south  of  the  New  England  coast,  south  of  Cape  Cod.  Is  it  not  a  great  regiom 
for  fish  T— A.  The  variety  of  fish  taken  on  the  shores  south  of  Cape  Cod  is  very  great, 
and  constitutes  a  very  important  element  in  the  food  resources  of  the  country.  Many 
of  them  are  fish  of  very  great  value  as  food,  some  selling  as  high  as  one  dollar  per 
pound,  every  pound  of  that  fish  that  can  be  brought  into  market  bringing  never  less 
than  60  cents  and  up  to  one  dollar  per  pound.    Other  fish  range  from  20  cents,  35 
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cents,  and  40  cents  per  pound.    Others  from  20  cents  to  25  cents,  very  few  bringing 
less  than  8  and  10  cents  a  pound  as  fresh  fish. 

Q.  What  kinds  offish  are  they  which  bring  the  high  price  of  a  dollar  a  pound?— 
A.  The  pompano,  which  is  the  highest-priced  fish. 

By  Sir  Alexander  Galt  : 
Q.  To  what  size  does  it  grow  ? — A.  Three  pounds  is  the  maximum.  It  is  more  gen- 
erally one  pound.  The  pompano  brings  one  dollar  per  pound  when  it  is  freshly 
canght.  Sometimes  when  it  is  brought  to  New  York  and  kept  for  a  long  time  the 
price  may  come  down.  I  know  one  occasion  when  it  was  sold  at  10  cents  a  pound ; 
bat  the  fish  was  not  marketable  and  should  not  have  been  sold.  The  next  best  fish  is 
Spanish  mackerel,  a  fish  of  remarkable  excellence. 

By  Mr.  Dana  : 

Q.  In  New  York  market  at  the  proper  season  what  does  it  bring  f — A.  I  don't  sup- 
pose it  is  ever  sold  under  25  cents  per  pound,  and  from  that  to  40  cents. 

Q.  Is  that  a  mackerel  f — A.  It  belongs  to  the  mackerel  family,  and  weighs  about 
3  pounds.  There  is  the  cero,  a  kind  of  Spanish  mackerel,  ^hich  goes  up  to  15  pounds. 
Those  are  all  found  from  Cape  Cod  to  Florida  along  the  entire  coast.  There  is  the 
scnp,  which  occurs  from  Florida  to  Cape  Cod  in  great  abundance. 

Q.  The  scup  is  found  in  great  abundance  off  the  south  coast  of  Massachusetts  and 
Rhode  Island  f — A.  Yes.  There  is  also  sea  bass,  which  is  one  of  the  finest  of  the  Amer- 
ican fish,  and  is  worth  from  18  cents  to  25  cents  per  pound. 

Q.  How  many  pounds  do  they  average  iu  weight  f — A.  From  1  to  4  pounds ;  3 
pounds  is  a  large  fish. 

Q.  They  are  found  in  abundance  on  the  south  coast  of  New  England  f — A.  Yes ; 
very  abnndant.  There  is  also  the  kingfish  and  the  bonito,  which  is  a  very  important 
fish. 

Q.  There  is  a  fish  of  that  character  extending  from  Block  Island  away  down  to  Cape 
Hatteras  f — A  It  is  one  of  the  same  family.  It  weighs  up  to  5  pounds.  I  have  seen 
five  thousand  of  those  fish  taken  at  a  single  time  in  a  fishing  pound  at  Menemsha 
Bight.  There  is  the  bluefish,  wh  ich  is  the  pi^  de  resistance.  There  is  the  squeteague ; 
of  that  fish  I  have  seen  25,000  pounds  taken  at  a  haul. 

Q.  The  bluefish  is  a  great  fish  in  the  market  f — A.  It  is  the  principal  fresh  fish  dur- 
ing the  summer  season  on  the  coast  of  the  United  States  from  Cape  Cod  to  North  Car- 
olina. 

Q.  Canght  all  along  the  shores  f — A.  All  along  the  coast,  being  most  abundant  in 
the  summer  season  toward  Cape  Cod,  and  in  winter  in  North  Carolina. 

Q.  There  is  a  great  drift  through  Vineyard  Sound  f — A.  There  is  a  numerous  catch. 

Q.  Are  not  the  people  on  the  southern  coast  of  Massachusetts,  and  on  the  coast  of 
Rhode  Island,  now  very  much  engaged  in  catching  fresh  fish  ? — A.  Very  largely,  tak- 
ing them  in  pounds  and  gill-nets,  and  other  modes  of  capture. 

Q.  Is  this  a  part  of  the  development  of  the  fresh  fish  market  f — A.  Yes.  Since  blue« 
fish  has  come  back  to  the  coast  it  has  constituted  an  enormous  element  in  the  supply 
of  fresh  fish  ;  it  is  not  the  controlling  element,  but  it  is  the  largest  single  element, 
jdthongh  combining  the  striped  bass,  squeteague,  mullet,  and  scup,  they  considerably 
outnumber  the  bluefish.     [Photographs  of  the  fish  referred  to  were  exhibited.] 

Q.  What  about  tan  tog  f — A.  It  is  an  important  fish,  but  is  not  in  such  immense 
abandanoe.  While  you  talk  of  tautog  being  caught  in  thousands  of  pounds,  you  talk 
of  others  by  hundreds  of  thousands  or  by  millions. 

Q.  Poonds  are  very  common  on  the  American  coast  f — A.  It  coustitutes  the  princi- 
pal mode  of  summer  fishing  from  round  Cape  Cod  as  far  west  as  Long  Island.  Nearly 
all  the  fish  taken  on  that  coast  are  caught  in  the  pounds.  The  small  tunny  is  a  fish 
which  of  late  years  has  come  into  notice,  aud  it  is  believed  to  have  disturbed  the 
mackerel  and  menhaden  this  year.  It  was  never  recorded  till  I  found  it  in  1871  in 
Martha's  Vineyard,  where  it  was  in  enormous  numbers.  It  is  a  fish  weighing  about 
25  pounds,  and  it  is  something  like  the  horse  mackerel,  but  they  never  grow  more  than 
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25  pounds.  Not  unfreqaeutly  500  or  1,000  of  them  are  taken  in  a  single  night  in  ooe 
of  the  pounds,  but  the  people  make  no  use  of  them  and  consider  themTalaeleB 
They  sell  the  fish  weighing  25  pounds  for  25  cents.  It  is  a  coarse  fish  and  Tery  da^ 
meat,  but  still  it  is  a  food  resource  when  other  fish  are  not  taken.  These  fish  are  fonod 
in  the  Mediterranean,  where  they  are  very  much  looked  after  and  bring  very  good 
prices,  they  being  specially  salted  and  put  up  in  oil.  The  American  tnnny  is  imdi»- 
tinguishable  from  the  European,  though  efforts  have  been  made  to  separate  them. 

Q.  The  pound-fishing  which  has  come  into  general  use  in  the  southern  part  of  New 
England,  what  is  its  effect  on  the  supply  of  fish  f — A.  That  is  a  question  which  1 
think  will  require  a  longer  period  of  years  than  we  have  had  for  its  definite  deter- 
mination. In  1871 1  made  my  first  inquiries  into  these  pounds,  and  satisfied  myself 
then  that  they  must  have  a  positive  influence  upon  the  abundance  of  fish,  in  view  of 
the  concurrent  enormous  destruction  of  bluefish.  I  considered  the  blneOsh  was  the 
greatest  agency  in  the  destruction  of  oar  food-fishes.  Its  relation  to  scup  and  sqQe- 
teague  has  long  been  established-r-that  when  bluefish  are  abundant  the  other  fish  are 
rare,  and  the  moment  bluefish  diminish  the  other  fish  become  enormously  coomKHL 
The  squeteague  in  1862  was  unknown  as  a  fish  east  of  the  waters  of  Now  Jersey  ex- 
cept in  small  numbers,  and  was  not  found  in  Martha's  Vineyard  or  Buzzard's  Bay. 
In  1872,  ten  years  subsequently,  so  plentiful  were  they  that  I  know  myself  of  5,000 
fish  being  taken  at  a  single  haul,  averaging  five  pounds  each  fish.  The  blaefish  then 
began  to  diminish,  and  from  that  time  were  much  less  abundant  than  in  1850  or  1860. 
Those  pounds  and  the  bluefish  together  I  considered  produced  the  decrease  in  the 
abundance  of  scup,  sea  bass,  and  tautog  that  has  been  so  much  complained  of  I 
urged  very  strongly,  and  I  still  maintain  my  view,  on  the  legislatures  of  Massachu- 
setts and  Rhode  Island  the  propriety  of  exercising  some  sort  of  restriction  upon  the 
indiscriminate  use  of  this  apparatus.  I  recommend  that  one  day  and  two  nights, 
that  is,  from  Saturday  night,  or,  if  possible,  from  Friday  night  till  Monday  morning, 
should  be  established  as  a  close  time  during  which  those  fish  should  not  be  taken  by 
any  of  those  devices,  thus  giving  the  fish  a  chance  to  get  into  the  spawning-gronnds 
inshore,  thereby  securing  their  perpetuity, 

I  was  quite  satisfied  in  my  own  mind  that  unless  something  of  this  kind  was  done 
very  serious  results  would  happen.  Very  much  to  my  disgust,  I  must  admit,  the  next 
year,  even  with  all  the  abundance  of  those  engines,  the  young  scup  came  in  in  qnan- 
titles  so  great  as  to  exceed  anything  the  oldest  fishermen  remembered,  and  thousands 
and  tens  of  thousands  of  barrels  of  what  was  called  dollar  scup  were  sold.  They  wefe 
80  thick  in  the  pounds  and  so  mixed  with  the  fish  that  the  owners  could  scarcely  pick 
out  the  marketable  fish,  and  consequently  had  to  let  large  portions  of  the  contents  of 
the  pounds  go  away.  Since  then  scup  has  been  very  much  more  abundant  than  it 
was  when  I  wrote  my  book  and  report. 

Q.  How  do  you  account  for  this  great  increase  t: — A.  I  think  those  were  scup,  be- 
longing to  further  south,  which  took  a  northern  trip  to  northern  waters  and  estab- 
lished themselves  there.  But  I  do  urge  in  the  most  earnest  manner  the  propriety  of 
some  restriction  being  placed  on  the  pounds.  I  have  not  changed  my  views,  althongh 
the  evil  has  not  arrived  as  I  thought  it  wonld^  and  there  are  indications  of  some  other 
agency;  whether  it  be  the  diminution  of  the  bluefish  which  permits  the  acup  to  in- 
crease or  not  I  cannot  say. 

Q.  Is  it  true  the  bluefish  is  diminishing  f—A.  It  is  not  by  any  means  so  abnndant  as 
it  was,  very  much  to  the  regret  of  all  people  who  catch  them,  either  for  market  or  for 
sport. 

Q.  Can  you  remember  the  time  when  there  was  no  bluefish  on  the  American  coast  T— 
A.  I  cannot.  I  know  we  have  the  record  of  the  fact,  and  I  know  many  persons  who 
can  remember  it.  Bluefish  was  absent  from  the  American  coast  for  sixty  years,  dnriog 
which  time  there  was  not  a  single  bluefish  to  be  found  on  the  coast. 

Q.  You  think  the  pounds  should  be  dealt  with  as  a  matter  for  regulation  and  not 
for  banishment? — ^A.  I  don't  think  the  market  would  be  amply  supplied  without 
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them,  and  I  don't  think  it  would  be  expedient  to  prohibit  them.  I  think  a  certain 
amount  of  regulation,  such  as  I  have  recommended^  would  be  a  great  deal  better  for 
the  fish  and  the  fishermen.  The  disadvantage  of  the  pounds  is  that  they  glut  the 
market  at  times,  so  that  there  is  no  sale  for  the  fish  and  fish  are  wasted,  and  by  the 
adoption  of  a  close  time  not  only  will  it  secure  proper  spawning  of  the  fish,  but  also 
equalize  consumption. 

Q.  There  were  some  matters  with  regard  to  herring,  in  regard  to  which  I  did  not 
ask  yon  fully  yesterday.  Will  you  state  to  the  Commission  about  the  spawning- 
grounds  of  herring  especially?  I  do  not  care  for  anything  outside  of  the  American 
coast.  —  A.  The  herring  spawn  along  the  whole  coast  of  the  United  States,  from 
the  Bay  of  Fnndy  to  No  Man's  Land,  which  is  a  small  island  between  Block  Island 
and  Martha's  Vineyard.  I  have  specimens  of  spawn  from  almost  all  the  localities  be- 
tween those  two  points,  and  I  am  informed  they  also  spawn  around  Block  Island; 
but  I  have  never  seen  any  evidence  myself. 

Q.  But  you  know  as  to  the  fact  f — A.  I  know  it  is  so  from  testimony  and  reports, 

Q.  Do  the  eggs  of  the  herring  lodge  on  the  bottom  f — A.  The  herring  is  almost  the 
one — is,  I  think,  the  only  one — of  our  important  sea  fish  the  eggs  of  which  are  adher- 
ent; that  is  to  say,  when  discharged,  it  falls  to  the  bottom  and  adheres  to  the  sea- 
weed, gravel,  and  rock.  Generally  it  is  scattered ;  but  not  nnfrequently  a  great  part 
of  the  spawn  of  the  fish  will  be  aggregated  into  a  mass  of  the  size  of  a  walnut  or 
hiekory  nut,  but  more  generally  they  are  scattered  and  attached  singly  or  by  twos 
and  threes  to  sea-weed.  I  have  here  specimens  of  the  eggs  in  the  adherent  form,  some 
of  which  I  dragged  up  at  the  southern  end  of  Grand  Man  an. 

Q.  Are  the  spawning-grounds  extended  along  the  coast  all  the  way  f — A.  Tes ;  all 
the  way. 

Q.  And  are  very  numerous  f — A.  There  is  no  reason  to  suppose  there  is  any  part  of 
the  coast  at  which  they  are  wantibg.  They  are  specially  abundant  about  Cutler,  in 
Maine,  and  about  some  of  the  islands  off  Penobscot  Bay,  about  Cape  Elizabeth,  Ports- 
month,  off  Newburyport,  and  particularly  along  the  edge  of  the  coast  from  north  and 
eMt  of  the  entrance  of  Massachusetts  Bay.  They  also  spawn  inside  of  Cape  Cod  Bay, 
and  all  along  the  south  coast  of  this  region  to  No  Man's  Land,  as  I  have  already  men- 
tioned. The  spawning  season  is  later  and  later  as  yon  go  south.  On  the  coast  of  the 
United  Slates  the  herring  spawns  on  the  fall  of  the  temperature,  just  as  the  salmon, 
eod,  and  trout  do— unlike  the  shad  and  mackerel,  which  spawn  at  a  rising  tempera- 
tore.  The  moment  the  water  along  our  coast  gets  to  a  certain  degree  of  temperature, 
then  the  herring  is  incited  to  the  act  of  spawning.  I  might  say  in  completion  of  this 
point  that  herring  spawns  in  the  spring  in  Bay  St.  Lawrence  and  Newfoundland.  It 
qpawns  in  early  summer  at  Grand  Manan  in  July,  August,  and  September.  It  spawns 
at  the  end  of  September  in  Eastern  Maine,  and  it  spawns  in  October  off  Boston,  and 
doee  not  spawn  until  November  and  sometimes  December  at  No  Man's  Land. 

Q.  Making  a  difference  of  many  months  f — A.  Yes ;  a  difference  of  from  six  to  eight 
months. 

Q.  Describe  the  modes  by  which  herring  are  caught  on  the  coast  of  the  United 
States. — ^A.  They  are  canght  principally  by  weirs,  pounds,  and  gill-nets  on  our  coast. 
They  are  canght  with  seines  largely  in  Bay  St.  Lawrence  and  Newfoundland ;  but 
the  large,  full-grown,  spawning  herring  are  usually  taken  in  gill-nets  on  or  near  the 
•pawning-gronnd.  A  very  large  number  are  taken  on  the  whole  coast  of  Maine  and 
in  the  Bay  of  Fnndy  in  weirs  ;  but  the  great  body  of  these  are  smaller  herring,  and 
are  not  used  as  fresh  ^h. 

Q.  How  is  it  with  weir-fishing  T — A.  The  weir- fishing  is  generally  conducted  in 
Maine,  and  to  some  extent  inside  of  Cape  Cod  to  the  north.  South  of  Cape  Cod  they 
are  more  generally  taken  in  ponnds,  but  also  in  gill-nets. 

Q.  How  are  they  taken  along  the  Massachusetts  coast? — A.  They  are  taken,  gen- 
erally, in  gill-nets  m  the  fall.  The  regular  pounds  are  usually  not  down  as  lato  as 
tiie  herring  season,  but  in  spring  large  numbers  are  taken  in  the  pounds, 
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Q.  How  do  you  feol  snre  that  this  statement  about  spawniDg  ou  the  coast  is  ooi^ 
rect  f — ^A.  By  actual  capture  of  the  fish  in  the  spawning  season,  and  by  dredging  up 
their  eggs  from  the  bottom  with  apparatus  we  use  for  such  purposes. 

Q.  Is  herring  a  very  common  fish  on  the  United  States  coast  ? — A.  It  is  exceediDgly 
abundant.  It  is  not  utilized  at  all  to  the  extent  of  the  capacity.  The  herring  » 
not  a  very  favorite  fish.  It  is  a  cheap  fish ;  and  as  there  are  so  many  better  tish  od 
the  coast,  it  is  not  very  marketable  for  food.  It  is  sold  in  great  quantities,  hntat 
very  low  prices,  and  is  used  only  by  the  poorer  classes  of  the  community.  Of  course, 
it  is  used  for  bait ;  but  as  fresh  fish  it  is  very  seldom  seen  ou  the  tables  of  the  vell- 
to-do  people. 

Q.  Is  it  dried  and  pickled  f — ^A.  They  are  pickled  to  some  extent.  Some  are  smoked. 
A  great  many  are  worked  up  in  the  form  of  bloaters,  and  in  this  form  it  is  very  much 
sought  after. 

Q.  You  have  been  at  the  places  where  the.business  is  carried  on  f — ^A.  I  have  seen 
20  or  30  large  boats,  of  a  capacity  of  perhaps  500  barrels  or  more,  filled  with  herring, 
lying  at  the  wharf  at  Boston  at  one  time.  They  are  boats  probably  from  4  to  10 
tons. 

Q.  Market  boats  f — ^A.  They  are  open  boats,  known  as  heriing  boats,  and  the  coast 
now  is  lined  with  the  boats  with  gill-nets  catching  herring  for  the  fall  trade. 

Q.  Have  you  anything  to  say  about  the  predaceous  fish,  such  as  the  shark  and  dog- 
fish f  Do  you  think  they  do  a  great  deal  of  harm  to  the  food-fish  ! — A.  They  coosti- 
tute  a  very  important  factor  jn  the  question  of  the  abundance  of  fish  on  our  coast. 
They  destroy  enormous  weights  and  quantities  of  all  the  useful  fish,  and  in  proportion 
as  they  increase  in  numbers  the  food-fish  diminish,  and  vice  versa.  They  perform  ib« 
same  function  as  bluefish ;  they  are  constantly  in  the  pursuit  of  other  fish  and  destroy- 
ing them. 

Q.  There  is  no  probability  of  changing  that  relation  which  fish  seem  tobeartoon6 
another? — A.  They  all  have  the  relation  of  attack,  defense,  pursuit,  and  flight. 

Q.  But,  notwithstaodiug  that,  1  suppose  they  belong  to  what  you  call  the  balance 
of  nature? — A.  The  balances  of  nature  are  such  that  it  is  extremely  difficult  to  say 
what  will  be  the  efiect  on  the  fisheries  of  destroying  or  multiplying  a  particular  stock 
of  tish.  The  sharks,  for  instance,  are  destroying  great  quantities  of  food-fish.  A  new 
enterprise  has  just  been  started,  and  will  be  opened  in  the  course  of  a  few  weeks,  to 
utilize  the  sharks,  porpoises,  dogfish,  and  tunnies.  An  establishment  expects  to  work 
up  twelve  million  pounds  annually  of  those  fish,  for  which  heretofore  there  has  not 
been  a  market.  They  are  caught  in  great  quantities  on  the  shores,  but  not  ntihzed, 
and  now  there  is  to  be  a  market  for  them,  and  the  parties  ofier  tho  same  price  for 
them  as  they  do  for  menhaden. 

Q.  Where  is  the  company  started? — ^A.  At  Wood's  Holl,  Mass.  Tha  company  ex- 
pects to  keep  two  or  three  steamers  constantly  traversing  the  coast  from  Block  Island 
to  Penobscot  Bay,  or  Bay  of  Fundy,  and  the  company  advertises  that  it  will  take  all 
dogfish,  sharks,  porpoises,  blackfish,  and  other  ofial  that  may  be  offered  to  it,  up  to 
tho  amount,  I  think,  of  20  or  25  tons  a  day.  By  a  new  process  the  oil  will  be  ex- 
tracted without  heat,  leaving  the  meat  entirely  free  of  grease,  and,  when  it  is  dried, 
it  will  bo  ground  up  to  make  what  they  call  fish  flour,  or  meal  which  can  be  used  for 
fertilizing  purposes  or  food,  as  you  please.  The  same  substance  is  made  from  cod  in 
Norway  and  is  an  article  of  food.  It  makes  a  nice  form  of  food,  and  is  used  as  fish- 
cakes and  other  preparations. 

Q.  It  can  be  made  up  like  flour  7 — A.  Yes,  and  can  be  mixed  up  without  any  diffi- 
culty. The  efiect  of  the  abstraction  of  twelve  million  pounds  of  those  predaceoos 
lisli  will  undoubtedly  be  very  great.  Whether,  as  those  fish  eat  bluefish,  it  may  not 
allow  bluefish  to  multiply,  and  in  that  way  restore  the  balance  again,  it  is  impossible 
to  say ;  but  if  it  was  to  t^ke  bluefish  also,  we  would  relax  vtry  largely  the  pressure 
on  eatable  fish,  and  they  would  necessarily  increase. 

9.  Is  the  philosophy  of  that  substantially  that  when  one  kind  of  predaceoos  fish 


To  oudeitake  to  regnlat«  the  relationa  of  fiah  beyond  eboal  water  where  jou  oad 
ith  nete,  seinM,  and  poonda,  tvoald  be  impracticable  t — A.  It  would  be  very 
It,  indeed,  and  the  effect  would  probably  be  very  trifling. 
fon  spoke  yeatarday  of  tbe  fish  of  the  Southern  States,  the  fieheries  of  whicli 

new  order  of  things  are  being  rather  more  developed  by  greater  diversity  of 
ry,  and  so  forth ;  can  yon  mention  any  other  flab  that  are  coining  into  nee  T — 
ere  are  a  great  many  species,  probably  not  less  than  fifty,  all  having  a  definite 
as  an  article  of  food,  and  all  caught  and  canaumod  on  tbe  coaat,  or  sent  In  lini- 
nantitiea  either  to  the  uortbem  markets  or  to  Cuba,  that  conld  be  taken  into  , 
eration,  but  perhapa  the  capture  of  the  fish  that  takes  the  rank  of  fishetiea  re- 
more  particnlaily  to  the  mullet,  menhaden,  striped  bass,  and  blnafish.  There 
T7  extensive  flHhery  of  bluoflsh  on  tbe  sontbero  coast.  The  blacfish,  after  lea v- 
n  northern  waters,  spenda  a  certain  time  on  the  coast  of  Virginia  and  North 
na,  and  by  the  time  it  gets  back  there  it  baa  attained  enormons  dimensions, 
hes  being  generally  froih  13  to  15  pounds,  at  which  size  they  are  found  only  oae- 
■nd  occaaioDally  on  the  northern  coast.  It  is  not  at  alt  an  uncommon  thing  for 
hery  of  a  single  locality  to  take  3,000  blue&sh  averaging  12  pounds  each  ftsh. 
iVhat  do  yon  mean  by  one  fishery  t — A.  A  single  station  at  one  psrticalar  point, 
ibJDg  being  controlled  by  one  man  or  firm.  An  enormous  number  of  bluefish 
It  }at«  in  &I1  and  in  early  winter  to  tbe  northern  markets. 
io  that  when  bluefish  leave  the  New  England  coast  they  do  not  disappear 
th«r  from  the  American  coast  T — A.  Not  at  all.    It  disappears  some  time  in  Fel>- 

ADd  where  it  goes  we  cannot  tell. 

t  disappear*  ftom  the  southern  coast  T— A.    Yes ;  a  small  school  of  bluefish  ia 

all  the  year  south  to  Florida,  but  the  large  school  of  bluefish  usually  dissp- 
in  Febmary,  and,  indeed,  I  may  say  we  never  see  it  again.    The  fish,  as  they 
their  appearance  in  spring,  are  smaller  fish. 
Do  they  first  appeal  on  the  sonth  coast  of  New  England  I— A.  On  first  appear- 

the  coast  of  Carolina  and  Virginia,  they  come  in  something  like  the  mackerel, 
;bey  hare  a  rather  more  coastwise  travel  because  they  do  not  spawn  on  tbe 
im  coast.    Probably  the  big  bluefish  go  ont  somewhere  to  spawn,  but  what  be- 

of  them,  whether  they  spawn  themselves  ont  to  a  condition  of  nonentity  I 
t  aay.  We  do  not  see  tbem ;  tbey  may  go  to  AiriGa,  or  the  Mauritius,  for  blue- 
rs  found  all  the  world  over:  but  whether  thev  co  to  an  i' other  portion  of  the 
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to  the  vertebral  colnma  inst  ead  of  being  loose  and  lying  about  the  mnscnUr  partly 
as  in  herrings. 

Q.  It  is  also  salted  in  the  South  ? — A,  Yes. 

Q.  Is  there  now  a  large  business  in  menhaden,  or  is  there  likely  to  be  T — A.  It  isi 
business  capable  of  almost  any  extension  for  which  there  is  a  demand.  There  is  no 
limit  apparently,  speaking  in  reasonable  terms,  to  the  number  that  can  be  taken,  anj 
more  than  there  is  in  the  North.  There  is  nothing  like  the  same  quantity  taken  in 
the  Southern  as  in  the  Northern  waters.  It  is  taken  somewhat  for  the  manufacture 
of  oil,  but  the  business  is  not  fully  developed. 

Q.  What  other  fish  did  you  mention  in  the  South  T — A.  The  mullet,  menhaden, blue- 
fish,  and  striped  bass  to  some  extent,  but  striped  bass  is  more  an  estuary  fish  coming 
into  brackish  waters,  and  can  scarcely,  w^ith  propriety,  be  mentioned  in  this  connec- 
tion. 

Q.  What  have  you  to  say  about  the  drum  f — A.  It  is  a  fish  that  can  be  take!!  in  tl- 
most  any  desired  quantity.  It  is  obtained  weighing  up  to  100  to  120  pounds,  bntit 
generally  weighs  from  10  to  20  pounds.  There  is  the  channel  bass,  which  can  be  also 
taken  in  any  desired  quantities.  It  is  entirely  a  sea  fish,  and  is  caught  in  the  npid 
channel-ways  between  the  shores  and  islands  on  the  coast. 

Q.  Especially,  perhaps,  in  South  Carolina? — A.  Only  stragglers  come  on  the  east 
.em  coast,  but  it  is  found  in  enormous  abundance  from  North  Carolina  down  to  the 
southern  extremity  of  Florida,  and  in  the  Gulf  of  Mexico. 

Q.  Can  the  fish  be  salted  for  the  market  ? — A.  I  don't  think  it  has  ever  been  tried; 
it  is  worth  almost  too  much  as  fresh  fish. 

Q.  Is  the  fish  called  red  snapper  there? — A.  Yes;  it  is  very  abundant  on  the  coast 
of  Florida,  It  is  a  large  fish,  of  a  blood-red  color,  as  red  as  goldfish,  and  weighs 
from  5  to  20  pounds.  It  is  caught  in  great  numbers  in  the  winter  season,  and  taken 
alive  to  Cuba.  The  Connecticut  fishermen,  after  they  have  finished  their  halibut  and 
cod  summer  and  autumn  fishing,  go  down  to  Florida,  and  spend  two  or  three  months 
catching  red  snappers  and  other  fish  and  taking  them  to  Cuba,  selling  them  as  fresh 
fish,  alive.  It  is  taken  in  the  wells  of  vessels,  and  is  sold  at  very  high  prices  in  Ha- 
vana. Sometimes,  on  the  return  trip,  they  take  a  load  to  New  York,  apd  sell  them 
in  that  market  alive. 

Q.  In  regard  to  pounds,  they  must  be  constructed  in  muddy  ground  ? — A.  In  almost 
any  ground,  except  sand,  because  the  sand  shifts. 

Q.  To  construct  a  pound,  you  drive  in  piles  or  posts,  and  then  make  a  straight  line 
of  net- work  right  npT— A.  Yes.  [Diagram  of  a  pond  exhibited.]  The  stakes  an 
driven  right  down  with  a  pile-driver,  and  from  stake  to  stake  is  extended  a  wall  of 
netting,  which  extends  down  to  the  bottom  and  makes  a  barrier  for  the  fish.  They 
are  held  down  by  a  chain.  There  is  also  the  heart,  bowl,  and  pocket.  The  fish  com- 
ing along  the  coast  strike  the  wall  of  netting,  and  very  naturally,  in  endeavoring 
to  skirt  it,  they  turn  seaward  and  go  along  till  they  get  into  this  receptacle  either 
way.  A  fish  never  turns  a  corner,  and  when  it  gets  within  the  netting  it  swims  round 
and  round,  but  never  goes  back  again.  Then  gradually  it  is  led  into  the  inner  in- 
closure,  and  the  same  process  goes  on  ;  the  fish  swim  round  and  round,  but  never  find 
their  way  out  back  through  the  opening.  You  may  leave  the  pound  for  a  week,  and 
you  will  have  there  all  the  fish  that  have  come  in,  except  the  striped  bass,  which  is 
the  only  fish  you  cannot  cheat  in  a  pound ;  and  you  very  rarely  take  them  in  that 
way.  Then  when  they  come  to  haul  the  pounds,  they  throw  a  gate  of  netting  across 
the  opening,  and  in  the  bowl  the  netting  extends  over  the  bottom  and  comes  up  the 
side.  They  gather  up  the  end  and  haul  it  over  the  boat,  and  gradually  concentrate 
the  fish  in  a  comer,  and  turn  them  or  throw  them  over  into  the  permanent  pocket, 
where  the  fish  are  kept  until  ready  for  market.  Fish  are  kept  there  sometimes  two 
or  three  weeks  or  more  for  a  demand  in  the  market ;  if  there  is  a  glut  in  the  market, 
they  may  keep  perhaps  1,000,  2,000,  or  3,000  fish  in  one  of  these  inclosnres. 

Q.  How  is  the  pocket  formed?— A.  It  is  a  net- work,  fastened  down  to  the  bottom 
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bain,  80  that  it  will  toach  the  bottom  and  not  permit  fish  to  go  under  it.  ['Dia- 
»f  trap  exhibited.  ]  The  trap  is  only  used  in  the  waters  of  Rhode  Island,  and  is 
>r  Bcnp,  t4iutog,  and  sea-bass.  There  are  no  stakes  used  to  the  trap.  It  is  a 
golar  space  of  netting  held  at  the  comers  by  anchors.  The  fish  go  along  the 
I  and  pass  into  the  receptacle.  The  trap  requires  constant  watching,  or  the  fish 
SO  in  and  oat.  The  moment  a  school  of  fish  enter,  the  netting  at  the  end  is 
They  pnrsne  the  same  mode'  of  emptying,  and  turn  the  fish  into  the  pocket, 
h  pounds. 

lie  difference  is  that  in  the  case  of  pounds,  it  is  not  necessary  that  boats  should 
>loyed  to  visit  them  frequently  f — ^A.  In  stormy  weather  you  sometimes  cannot 
a  ponnd  for  a  week.  In  the  case  of  traps  they  are  visited  three  or  four  or  half 
D  times  a  day.  When  the  boats  off  shore  see  a  school  of  fish  enter  the  trap,  they 
and  take  it  whether  large  or  small.  [Diagram  of  weir  exhibited.]  This  weir 
a  of  a  small  circle  of  brush  or  boards,  with  two  wings  and  a  spring.  The  fish 
nto  the  weir  at  high  tide,  and  as  the  water  falls  they  are  left  m  a  cavity  inside 
dr,  and  are  taken  ont  in  dip-nets.  There  are  a  dozen  or  twenty  different  forms 
atmcting  weirs. 

^That  is  the  estimated  cost  of  a  pound  f~A.  $1,000  will  pay  for  the  construction 
)Tj  good  ponnd,  including  the  entire  equipment.  A  ponnd  is  managed  by  from 
•  four  men,  while  a  trap  requires  two  boats  and  about  seven  men. 
The  trap  is  more  expensive f — A.  About  the  same  cost  as  the  ponnd,  because,  al- 
1  it  has  no  stakes,  yet  it  requires  to  be  of  very  considerable  size  and  needs 
ns.  I  should  presume  that  the  first  cost  of  the  two  would  not  be  very  different. 
Lnd  what  is  the  cost  of  a  weir  f — ^A.  It  is  a  simple  thing.  The  cost  merely  rep- 
I  the  lumber  and  labor. 

liat  is  a  permanent  erection  f — A.  Tes ;  the  others  are  all  taken  up ;  the  traps 
ly  kept  down  six  weeks  in  the  year ;  the  pounds  are  down  for  from  two  moutliB 
,  and  at  the  end  of  the  season  they  use  an  apparatus  to  pull  the  stakes  out  of 
kter,  and  then  pack  them  on  shore  for  next  season. 

VhaX  are  the  kinds  of  fish  taken  in  the  great  lakes  f — A.  There  is  a  great  variety 
taken  there,  bat  the  most  important  fish,  as  a  matter  of  business,  are  the  white- 
Jce  herring,  lake  trout,  wall-eyed  pike,  muskalonge,  sturgeon,  and  fi  variety  of 
.  The  most  important,  however,  are  whitefish,  herring,  and  trout. 
^Hiat  are  the  methods  of  taking  them  f — A.  They  are  taken  very  largely  by 
B,  which  are  constructed  on  a  very  large  scale,  and  much  more  elaborate  and  ex- 
e  than  on  the  coast.  They  are  taken  by  gill-nets  very  largely,  and  by  seines 
certain  circamstances.  At  a  certain  time  of  the  year,  whitefish  can  be  taken 
ht  quantities  in  seines,  and  kept  in  pounds  until  ready  for  market. 
Lie  those  bnilt  and  constructed  to  a  great  extent  along  both  the  Canadian  and 
can  shores?— A.  I  presume  they  are  used  in  Canada,  though  I  cannot  say.  I 
they  are  on  onr  own  coasts.  There  is  quite  a  number  of  these  pounds  worked 
oadians  on  the  American  coast. 

lave  yon  any  statistics  respecting  the  lake  fishery  for  the  years  1876  and  1877  f — 
ave  only  partial  statistics  for  1877.  I  published  the  statistics  in  detail  in  my 
for  1872,  and  I  am  now  having  statistics  for  1877  collected,  and  will  have  them 
oae  by  the  end  of  the  season.^ 

.873  represents  but  faintly  the  present  state  of  things.  Can  yon  tell  us  how  it 
A  1872 f — ^A.  In  1872  the  American  production  of  fish  in  the  great  lakes  was 
,000  pounds.  That  quantity  of  fish  was  taken,  but  how  much  more  I  cannot 
Those  were  marketed  at  Buffalo,  Cleveland,  Chicago,  and  many  other  stations. 
>oes  that  include  the  Canadian  catch? — A.  I  presume  the^e  is  no  Canadian  catch 
t  amoant.  Those  are  the  figures  as  tliey  were  obtained  by  my  agents,  from  the 
nen  and  dealers. 
Toa  obtained  them  from  the  dealers  in  the  large  ciDles  ?^A.  Tes ;  and  the  fish- 
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ermen  at  the  grounds.    This  year  I  ha^e  had  every  station  on  the  American  aide  of 
the  lakes  visited  and  canvassed. 

Q.  Ton  have  steady  communication  with  and  reports  from  the  dealers  f — A.  I  bATe 
reports  only  when  I  send  specially  after  them,  as  I  did  in  1872  and  am  doing  thiBjeu. 

Q.  How  far  have  you  got  in  your  inquiry  this  year  f — ^A.  I  have  only  a  partisl  re- 
turn from  Chicago. 

Q.  What  does  that  show  f— A.  The  total  marketing  of  salted  fish  in  Chicapro  up  to 
the  middle  of  October  amounted  to  100,000  half-barrels,  with  about  20,000  half-bairdi 
expected  for  the  rest  of  the  season,  or  equal  to  60,000  barrels  of  those  lish  for  Chicago 
alone  for  the  present  year.  The  corresponding  supply  of  barrels  of  fihh  in  1872  wis 
12,600  in  Chicago,  so  that  the  Chicago  trade  has  increased  from  12,600  in  1872  to  60,000. 
in  1877,  or  almost  fiv^fold~4/S,.  The  total  catch  of  fish  in  the  lakes  in  1872  wai 
32,250,000  pounds.  If  the  total  catch  has  increased  in  the  same  ratio  as  that  market 
has  done  at  Chicago,  it  will  give  156,000,000  pounds  of  fish  taken  on  the  AmerieiD 
side  of  the  lakes  for  the  present  year. 

Q.  That,  of  course,  cannot  be  a  matter  of  certainty  f— A.  No. 

Q.  What  other  large  central  markets  for  lake  fish  are  there  besides  Chicago  t— A 
Chicago  and  Buffalo  are  the  most  important.  Cleveland  takes  a  large  quantity,  bat 
Chicago  and  Buffalo  control  the  market.  Detroit  takes  the  fish  to  some  extent,  bat 
it  is  not  such  a  convenient  shipping  point. 

Q.  What  proportion  does  that  bear  to  the  fish  of  Canada  f  ~A.  I  cannot  say.  I  mij 
say,  in  regard  to  this  point,  that  on  the  same  ratio  the  total  product  of  the  salt  fiah 
from  the  lakes  in  the  American  market  would  be  48,546,000  pounds.  Of  oonrae,  thoie 
figures  are  comparisons,  and  the  estimates  may  be  fallacious.  Chicago  may  hare  s 
larger  share  of  the  lake  trade  in  proportion,  or  may  have  a  smaller  share ;  other  plioei 
may  have  crowded  on  it,  or  it  may  have  gained  on  them. 

Q.  You  expect  to  have  full  returns? — A.  I  shall  have  them  probably  in  the  coiiiie 
of  one  month.  I  have  not  heard  from  my  agent  who  is  visiting  all  the  Canadian  itar 
tions  and  fishing  points  on  the  American  coasts. 

Q.  You  expect  to  ascertain  the  whole  catch  of  the  lakes  for  1877  ? — ^A;  Yes,  with 
great  precision.  I  have  here  an  item  which  may  perhaps  be  interesting  in  regard  to 
the  price  of  those  fish.  The  ruling  prices  of  fish  on  the  15th  October  in  Chicago,  were 
|7.50  per  barrel  for  whitefish,  |5.50  for  saltnon  trout,  and  $3.75  for  lake  heniiig. 
Those  are  the  prices  paid  to  the  captors  for  the  fish  by  the  merchants ;  that  is,  befine 
they  are  handled  and  any  profit  put  upon  them. 

Q.  In  regard  to  the  increase  in  the  consumption  of  fish,  are  any  as  beneficial  means 
being  adopted  i;i  Canada  to  maintain  the  supply  f — A.  Both  Canada  and  the  States 
bordering  on  the  great  lakes  have  striven  very  efficiently  to  prevent  what  would 
otherwise  have  been  a  great  danger  to  the  supply  of  an  enormous  amount  of  fiah. 
They  are  hatching  whitefish  by  artificial  means  to  the  extent  of  a  great  many  mill- 
ions annually.  The  two  countries  are  not  co-operating  but  concurring  in  this  busi- 
ness, and  probably  this  year  they  may  introduce  as  many  as  twenty,  thirty,  otmon 
millions  of  young  fish  into  the  waters,  and  that  must  necessarily  have  a  very  im- 
portant influence  on  the  maintenance  of  the  fisheries.  They  have  not  done  anything 
yet  iu  regard  to  lake  herring,  buf  whitefish,  which  is  a  much  more  valuable  fish,  is 
being  carefully  guarded. 

Q.  What  States  of  the  American  Union  are  engaged  in  the  breeding  of  whitefish  t— 
A.  Ohio,  Michigan,  and  Wisconsin. 

Q.  What  has  been  the  success  generally  of  the  fish-breeding  system  by  artificial 
means?— A.  It  is  now  being  practiced  to  such  an  extent  in  Canada  and  the  United 
States  as  to  show  it  is  a  very  efficient  mode  of  preventing  the  diminution  of  fish,  and 
even  of  increasing  the  supply.  It  has  passed  the  region  of  experiment,  and  it  is  a  pos- 
itive fact  as  shown  by  the  large  appropriations  made  on  both  sides  of  the  border  for 
this  purpose.  It  comman^p  the  respect  and  consideration  of  men  of  all  parties,  and 
in  our  own  country,  at  least,  there  is  no  difficulty  in  getting  all  appropriations  thai 
can  profitably  be  expended  to  secure  the  result. 
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Q.  It  ex  tends  not  only  to  the  fish  of  the  great  lakes,  bat  to  river  tish  f — A.  To  salmon, 
shad,  striped  bass,  and  alewives. 

Q.  Yon  find  as  the  resolt  that  a  much  larger  proportion  of  the  eggs  are  tamed  into 
fish  than  when  left  to  natural  exposares  and  dangers  f —A.  An  ordinary  estimate  in  re- 
gard to  shad  is  that  under  natural  spawning  995  out  of  1,000  eggs  perish  without  pro- 
ducing a  young  fish  able  to  feed  for  itself,  and  that  you  get  five  young  fish  which 
reach  the  stage  of  ability  to  feed  for  themselves ;  that  is,  after  their  fins  are  properly 
formed,  and  the  fish  is  three-eighths  of  an  inch  in  length.  They  have  then  passed  the 
ordinary  perils  of  infancy,  and  are  able  to  take  care  of  themselves.  With  artificial 
spawning,  a  fish  culturist  who  could  not  bring  950  out  of  1,000  eggs  to  that  state  would 
be  considered  as  ignorant  of  his  business,  except  some  unusual  circumstance  that 
coold  not  be  controlled  should  come  in  to  interfere. 

Q.  Can  you  tell  the  Commission  how  many  traps  and  pounds  there  are  in  the  southern 
part  of  New  England,  Connecticut,  Bhode  Island,  and  Massachusetts,  at  Martha's 
Vineyard,  and  aU  along  to  Cape  Codf — A.  There  are  22  traps  on  the  south  side  of 
Cape  Cod,  in  the  bays  and  basins  about  Chatham  ;  9  in  Vineyard  Sound ;  30  at  Buz- 
zazd*s  Bay ;  3  at  Block  Island ;  30  in  Narragansett  Bay.  This  year  there  have  been  94 
tn^w  and  pounds  on  the  southern  coast  of  Khode  Island  and  Massachusetts,  exclusive 
of  Connecticut.  I  have  not  the  figures  for  Connecticut  here.  This  number  represents 
the  traps  and  pounds  from  Narragansett  Bay  to  the  eastern  end  of  Cape  Cod. 

Q.  Have  they  been  increasing  f — A.  Tes ;  they  are  very  measurably  greater  in  num- 
ber than  they  were  when  I  made  my  first  census.  • 

Q.  Can  you  state  the  number  of  men  who  are  employed  on  those  traps  f — A.  The 
number  of  men  required  to  man  the  traps  is  436,  the  traps  requiring  seven  men  each, 
taking  301. 

Q.  Your  agent  would  know  each  of  those  traps  f— A.  I  have  the  name  of  the  owner, 
and  the  catch  of  the  greater  jiortion  of  them. 

Q.  Can  you  tell  the  Commission  the  catch  of  those  traps  and  pounds  f — A.  I  have 
hare  a  table  of  the  yield  of  that  number  of  jiounds  in  1876. 

Q.  Qive  the  result.— -A.  For  some  of  the  species  the  figures  are  very  accurate,  and 
for  others  tliey  are  estimated  to  some  extent,  but  this  ^imate  is  essentially  a  record 
of  the  year,  so  fur  as  they  have  reporte4  it  themselves,  corrected  by  the  personal  ob- 
servation of  one  at  least  of  my  men,  who  has  taken  a  standard  pound,  and  meted  it 
every  day  himseli^  and  enumerated  the  catch  and  the  kinds  of  fish.  The  total  catch 
for  1876  included  flounders,  tautog,  mackerel,  Spanishr  mackerel,  pompano,  butter - 
fish,  sqneteague,  scup,  sea-bass,  striped  bass,  bluefish,  menhadens,  eels,  cod,  ale  wives, 
and  herring.  The  total  catch  for  the  year  was  34,274,350  pounds.  That  is  from  Nar- 
rtgansettBay  to  the  eastern  end  of  Cape  Cod,  on  the  south  coast  of  Massachusetts  and 
Rhode  Island  only. 

Q.  Not  the  western  part  of  Shode  Island  f — ^A.  It  includes  the  whole  of  Narragan- 
sett Bay.  It  does  not  include  Long  Island,  where  there,  are  a  great  many  pounds,  or 
the  moat  westerly  part  of  Rhode  Island. 

Q.  Are  all  these  jiounds  of  fish  capable  of  being  used,  and  are  used  for  food  f — A. 
There  is  a  large  catch  of  menhaden  in  that  fifteen  millions. 

Q.  How  many  miles  of  coast-line  does  that  catch  represent  f— A.  About  250  miles  of 
coast-line. 

Q.  Have  you  made  up  a  calculation  of  the  ratio  of  the  catch  per  mile  f — A.  I  have 
the  ratio  of  137,097  pounds  of  fish  to  the  line  or  mile. 

Q.  And  to  the  men  f — A.  The  ratio  of  the  catch  is  78,610  to  eaqh  man.  The  total 
value  of  the  weir  catch  at  the  lowest  wholesale  rate  is  $847,900;  at  the  lowest  retail 
rate,  $1,472,438 ;  at  a  mean  rate  between  the  two,  which  perhaps  more  exactly  rep- 
resents the  value,  $1,160,168.  That,  however,  is  the  catch  of  that  region  only  with 
traps  and  pounds ;  there  is  also  a  very  large  catch  with  hand-lines,  gill-nets,  and* 
•eines.  This  is  for  but  94  weirs  and  traps.  The  aggregate  catch  of  the  entire  fishery 
on  the  south  coast  of  Rhode  Island  and  Mossacbasetts  is  45,917,750  pounds,  of  the 
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mean  value  of  |lj875,840,  whicli  gives  a  ratio  of  133,G71  pounds  per  linear  milo,  and 
eqaivalent  to  |7,504  to  the  linear  mile.  The  yield  in  the  trap  and  pound  fishery  w 
over  78,610  pounds  to  the  man,  of  a  money  value  of  $2,661,  being  the  product  ofeacli 
man's  labor  for  an  average  not  exceeding  four  months.  That  sum,  to  bring  it  to  the 
annnal  amount,  will  have  to  be  multiplied  by  three ;  each  man  thns  would  produce 
|8,000  worth  a  year  by  this  mode  of  fishing. 

Q.  Yon  do  not  mean  to  say  that  each  man  makes  that  amount  f— A.  No ;  bat  that 
is  the  ratio  of  fish  to  the  man.  Those  pounds  are  generally  owned  by  at  least  one  of 
the  men  who  run  them,  who  sometimes  hire  what  additional  assistance  they  require; 
perhaps,  however,  in  half  of  the  coses  the  owners  manage  the  pounds  and  haTe  no 
division  of  profits. 

Q.  Those  statistics  were  prepared  to  show  the  amount  of  the  fish.  Including  the 
fresh  fish  as  well  as  those  salted  f — A.  None  of  these  are  salted  except  such  of  the 
salted  menhaden  as  is  for  food.  They  do  not  enter  into  the  returns  of  pickled  fiab. 
These  fresh  fish  go  almost  exclusively  to  New  York,  very  few  to  Boston. 

Q.  It  seems  strange  that  yon  should  be  able  to  know. the  amount  of  fresh  fish  tbit 
passes  into  the  g^at  city  and  what  is  caught  every  day.  What  method  have  yon 
adopted  to  ascertain  those  facts  f — ^A.  The  entire  fresh-fish  trade  of  New  York  is  con- 
fined to  nineteen  firms  which  form  the  Wholesale  Dealers'  Association,  to  whose  books 
and  figures  I  have  had  access  through  and  by  the  assistance  of  the  large  wholesale  tnd 
retail  dealer  in  New  York,  Mr.  Blackford,  who  has  just  taken  great  interest  in  my  in- 
yestigations  and  is  a  vtery  hearty  coadjutor.  He  has  succeeded  in  interesting  thoM 
dealers,  and  I  have  Just  prepared  a  series  of  blanks  in  which  I  hope  to  havetbe 
dealers  record  all  the  catches  offish  every  day  and  give  me  the  returns. 

Q.  You  have  no  doubt  from  yonr  relations  with  the  dealers  who  control  the  market 
that  you  know  substantially  the  catch  f — ^A.  I  cannot  say  that  I  know  the  maximum 
catch  on  the  coast,  bnt  I  know  I  have  reason  to  rely  npon  the  figures  of  the  fish  tbtt 
is  actually  marketed  and  comes  into  the  hands  of  the  wholesale  men. 

Q.  A  large  amount  escapes  notice  f — A.  Yes ;  all  the  local  catch,  the  catch  of  fi8be^ 
men  which  goes  for  their  own  benefit  and  is  consumed  on  the  spot ;  the  catch  con- 
sumed in  seaport  towns  and  villages  cannot  be  included  in  this  enumeration. 

Q.  Are  these  caught  within  the  treaty  limits? — A.  All  those  fish  which  I  have  men- 
tioned are  caught  east  of  Cape  May. 

Q.  Northeast? — ^A.  Yes;  and  all  caught  close  to  the  shore,  by  traps  or  poaDda, 
nsnally  within  100  to  300  yards  of  the  shore,  or  by  gill-nets  and  hand-lines,  used  by 
men  also  from  the  shore. 

Q.  The  whole  fishery,  with  pounds  and  nets,  that  goes  on  from  'the  shore,  and  wiUi 
hook  and  line  for  market  fish,  all  comes  within  the  treaty  limits  f — A.  Yes,  of  conne, 
the  mullet  and  winter  blnefish  are  south  of  the  treaty  limits ;  but  all  the  fidi  an 
practically  within  the  treaty  limits. 

Q.  «And  in  those  fisheries  the  Canadians  have  the  same  rights  as  Americans  f— A. 
The  Canadians  have  the  same  rights  there  as  we  have.  It  does  not  include  the  fiab- 
ery,  north  of  Cape  Cod  Bay  and  round  to  Eastport. 

Q.  Can  yon  make  any  comparison  of  the  corresponding  ratio  per  mile^  or  otherwise, 
of  the  Canadian  fisheries  f — ^A.  I  do  not  think  I  oonld,  because  I  believe  the  retomsof 
the  Canadian  fisheries  are  not  so  large  as  they  should  be.  I  do  not  believe  the  Caoa- 
dian  returns  are  in  proportion  to  the  actual  catch.  I  therefore  think  a  comparatire 
statement  would  be  fallacious,  and  I  would  rather  not  make  it. 

Q.  Some  Canada  jtables  have  been  published  of  the  fisheries  of  1876,  indading,  per- 
haps, cod  and  herring  f — A.  Those  relate  to  all  the  fisheries.  This  estimate  I  submit 
is  for  weir-fishing  on  a  limited  coast. 

Q.  The  Canadian  returns  show  a  total  amonnt  of  $11,000,000  r~A.  I  think  the  total 
estimate  of  the  Canadian  fisheries  for  1876  is  between  $11,000,000  and  $12,000,000. 

Q.  If  you  put  that  of  the  United  States  at  $50,000,000,  would  that  be  a  low  or  high  es- 
timate T— A.  I  think  we  could  figure  up  over  $40,000,000  without  any  difficnlty ;  that 
is,  for  all  the  fisheries. 


the  United  Stfttes  and  the  meuiireB  initiated  in  hoth  conatriea  for  increosiiig 
.ly. 

a  yoniaelf  haToheen  very  mncb  engaged  on  the  snbject  of  the  propagation  of 
.  Not  ao  mneh  in  the  lakea  diiectljr  as  in  the  riven, 
a  have  shipped  tome  of  your  fleh  1^  rail  to  Califoinia  f— A.  Tea. 
Mnembm  reading  an  aooonnt  of  one  of  yonr  large  collectiona  for  Califbrnia 
dged  in  one  of  the  riven  by  a  bridge  breaking  dotrn,  for  which  collection  the 
a  never  paid  f — A.  Yea,  a  car  of  live  fish  which  was  being  sent  to  California, 
order  to  get  some  idea  of  the  manipnlation  practiced  in  the  breeding  establish- 
lerhapi  yon  will  state  whether  steam  machinery  is  not  now  nsed  t — A.  That 
ice  we  have  adopted  this  year  for  the  first  time  in  hatching  shad,  in  which, 
of  depending  on  the  natnral  cnmnt  of  the  river  osaally  employed,  we  mahe 
s  filled  with  spawn  move  np  and  down  in  the  water  in  a  oontinuons  altema- 
i  in  that  way  hatching  millions  of  eggs  where  formerly  we  conld  only  batch 
d& 

a  can  slate  a  ease  showing  the  lesnlt  of  one  year's  experiment. — A.  We  had 
lilliona  of  ahad  In  Sosqnehanna  Bi  ver  in  about  three  weeks  in  Hay  and  Jnne. 
n  yon  state  to  the  Commission  the  reaalt  of  some  fish  operations  at  Potomac 
-A.  The  instance  to  which  yon  refer  is  that  of  black  bass.  The  black  bass 
idigenona  to  the  Potomac  Biver,  and  none  were  in  it.  Abont  two  years  ago 
oien  adnlt  fish  were  placed  in  the  river,  and  it  might  now  he  said  that  the 
1,  with  the  exception  of  St.  John's  Biver,  Florida,  is  the  moat  prolific  in  black 
my  stream  in  the  United  States.  Over  an  extent  of  one  hundred  miles,  the 
or  black  bass  both  for  market  and  sport  Is  nnrivaled  anywhere, 
ithont  olaimiDg  too  much  for  our  people,  are  not  the  ingennity  and  indnstry 
merioan  people  in  tahingflsh  for  consumption  and  other  nses  on  theone  hand, 
Topacating  them  on  the  other,  very  great  and  very  remarkable  T  How  is 
L.  The  methods  of  flsh-cultnre  as  practiced  in  the  United  States,  and  in 
so  far  as  they  cover  the  same  groond,  are,  we  think,  better  than  those  any- 
I  the  Old  World,  and  both  countries  hatch  fish  by  millions  where  thousands 
idered  a  large  performance  in  Europe,  The  United  States  have  a  single  es- 
lent  in  California  at  which  more  eggs  are  obtained  than  are  gathered  by  all 
>n  hatcheriea  put  together.  This  year  we  have  taken  abont  six  million  egga, 
bave  taken  as  many  as  eight  millions  in  a  year.    We  have  an  eatabtishment 
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This  is  exclasive  of  any  of  the  Southern  fisheries,,  exclusive  of  the  lake  fishery,  of  toe 
whale,  porpoise,  and  seal  fishery,  and  of  the  salmon,  shad,  and  herring  fishery* 

By  Sir  Alexanpeb  Galt  : 
Q.  Does  it  inclade  the  Grand  Bank  fishery  and  that  at  George's  f — A.  Yes. 

By  Mr.  Dana: 

Q.  It  is  exclusive  entirely  of  the  fresh- water  fish  of  the  lakes  and  rivers,  shad,  her- 
ring, and  salmon,  of  the  whale  and  fur-seal,  of  the  oysters,  lobsters,  and  crabs.  The 
total  coast-line  on  which  the  fisheries  are  pursued  is  1,112  miles,  from  Cape  Msy  to 
Eastport,  including  the  islands.  The  ratio  to  the  mile  is  940,510  ponnds,  the  ratio  oi 
value  is  |11,718. 

Q.  Will  you  state  how  the  returns  are  obtained  f— A.  The  figures  in  regard  to  ^ 
herring,  cod,  and  mackerel  are  obtained  from  the  reports  of  the  Bureau  of  Statiitiei 
of  the  United  States  for  1876,  the  other  figures  are  made  up  fh>m  a  series  of  tables  fat 
each  kind  of  fish.  I  had  an  estimate  prepared  of  the  production  of  each  fishery,  and 
those  figures  have  been  obtained  partly  from  witnesses  who  have  been  here  to  testify, 
partly  from  the  books  of  dealers  in  Gloucester,  Boston,  Newbnryport,  and  elsewhere, 
partly  and  very  largely  from. the  returns  I  have  gathered  through  agents  I  have  eeot 
out,  and  from  circulars  I  have  distributed.  I  have  here  an  enumeration  of  all  the 
different  kinds  of  fish  and  quantity  caught ;  it  is  simply  a  combined  table  from  a  great 
many  sub-tables. 

Q.  These  tables  you  will  put  into  the  case  f — ^A.  The  tables  were  not  made  up  hj 
me,  but  under  my  direction.    They  are  put  in  by  the  compiler  under  an  affidavit 

Q.  An  examination  will  show  they  are  very  much  in  detail  f— A.  These  tables,  like 
all  those  of  all  nations,  excepting,  perhaps,  those  of  France,  are  imperfect,  and  an 
short  of  the  true  figures.  I  have  no  doubt  that  a  large  percentage  shoald  be  added 
to  the  tables  of  both  nations  in  the  New  World.  But  they  are  aoourat-e  as  far  as  they 
go ;  if  they  err,  it  is  in  the  direction  of  deficiency,  not  of  excess. 

Q.  It  is  so  on  both  sides  f — A.  Yes. 

Q.  You  are  allowed  a  pretty  large  staff  of  persons  to  assist  you  as  writers  T— A  I 
have  all  the  clerks  and  assistants  I  require.  But  a  great  many  of  those  returns  have 
been  made  to  circulars  I  have  distributed  through  the  Departments  of  the  Treasury 
and  Post-Office,  and  other  functionaries. 

Q.  In  view  of  those  vast  resources  of  the  country,  and  the  supply  of  sea-fish  of  all 
kinds,  the  improved  and  increased  methods  of  catching  the  fish,  do  you  think  theie 
is  any  one  kind  of  fish,  the  entire  failure  of  which  would  prove  a  very  serioos  matter, 
such,  for  instance,  as  the  mackerel  obtained  in  the  Gulf  of  St  Lawrence  T — A.  I  do 
not  think  that  the  entire  failure  of  any  kind  of  fish  would  affect  the  supply ;  but  thie 
would  stimulate  the  fishermen  to  renewed  efforts  regarding  some  other  fL^  If  all 
the  mackerel  disappeared,  their  places  would  be  supplied  by  the  Southern  mullet, 
which  are  more  abundant  than  the  mackerel,  and  which  could  be  taken  in  twice  the 
quantity,  if  not  more.  If  every  mackerel  was  destroyed  the  mackerel  fishermen 
would  go  down  to  the  Southern  coast,  and  take  the  mullet  and  pickle  them. 

Q.  Your  last  statement  applies  only  to  fish  caught  north  of  Cape  Hay  T — ^A.  Yes; 
it  does  not  include  any  Southern  fisheries  at  all,  or  any  catch  of  the  same  fish  in 
Southern  waters,  such  as  the  blnefish  or  the  mackerel. 

By  Mr.  Foster  : 
Q.  Is  Cape  May  far  north  of  the  treaty  line  f — A.  It  is  directly  on  the  treaty  line  ; 
this  line  cuts  off  Cape  May  and  runs  just  at  the  north  point  of  the  coast  there. 

By  Mr.  Dana  : 
Q.  So  that  these  tables  do  not  include  the  opening  of  Delaware  Bay  T — A.  No ;  bnt 
only  the  fisheries  on  the  coast  of  New  Jersey— the  outer  coast  of  New  Jersey— and 
from  that  northward. 

By  Mr.  Thomson  : 
Q.  All  this  evidence  which  you  have  given,  with  reference  to  the  mullet .becomiDg 
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the  fish  of  the  fatiire,  is  mere  matter  of  speoalation,  is  it  not  T— A.  It  is  nothing  more 
than  what  I  judge  from  the  excellence  of  this  fish,  the  ease  with  which  they  are  taken, 
and  the  ease  with  which  they  are  cared,  and  the  extent  to  which  it  is  practiced  as  a 
local  fishery  by  the  people  of  North  Carolina  and  other  Southern  States. 

Q.  Has  not  that  fishery  been  known  for  a  great  many  years  t — A.  I  cannot  say.  I 
haTe  only  known  it  since  1872  and  1873.  It  probably  has  been  known  as  a  fishery  for 
some  years. 

Q.  Persons  have  eaten  these  mallet  twenty  or  thirty  years  ago  down  South  T — A. 
Yes. 

Q.  And  it  has  not  progressed  at  all  as  food  for  Northern  consumption  !-— A.  It  is  not 
now  used  as  a  food-fish  in  the  North ;  but  it  is  a  fish  which  occupies  the  place  of 
Northern  fish  through  a  large  portion  of  the  Southern  States. 

Q.  Do  you  know  from  definite  personal  knowledge  of  your  own  whether  they  would 
not  rather  have  there  one  single  salt  mackerel  than  a  whole  barrel  o(  mullet  f — A* 
No,  I  cannot  say  anything  about  that — as  to  their  preference. 

Q.  I  wafl  told  that  this  was  the  case  no  longer  ago  than  this  morning  by  a  lady  who 
baa  lived  there,  and  I  wanted  to  know  what  your  experience  in  this  respect  was. — ^A. 
I  moat  to  my  shame  confess  that  I  have  never  tasted  a  salt  mullet ;  but  I  propose,  as 
•oon  as  I  go  home,  to  get  a  barrel  of  them  and  I  will  send  some  to  Halifax  for  the 
Commission.  I  hope  they  will  make  up  their  minds  to  try  them ;  I  will  do  it  the  very 
first  thing  after  I  reach  home,  and  I  hope  you  will  all  try  them. 

Q.  Is  it  not  a  fact  well  known  to  those  who  are  engaged  in  the  sea-fisheries  that 
Southern  fish,  or,  iu  other  words,  fish  taken  in  warm  waters,  are  fish  that  will  not 
bear  transportatiou  to  Northern  climates  T— A.  I  cannot  say  anything  about  that  at 
all,  but  I  know  the  only  peculiarity  about  mullet  is,  that  it  is  a  fall  and  winter  fishery. 
It  is  a  cold-wat«r  fishery.  It  begins  in  September  and  lasts  until  November  and  De- 
oember. 

Q.  Ton  say  it  is  a  cold-water  fishery,  but  the  water  is  nothing  like  as  cold  there  as 
it  is  in  our  waters  during  the  same  months  f — A.  No ;  but  the  water  there  is  about  as 
eold  in  winter — if  not  then  quite  as  cold — as  it  is  here  in  the  summer  time. 

Q.  Could  cod,  from  your  knowledge,  live  in  the  waters  which  are  frequented  by  the 
mullet  T — A.  No ;  neither  could  the  mullet  live  in  the  waters  which  are  frequented 
by  the  cod. 

Q.  Are  not  the  mullet  also  a  fat  fish  ? — A.  Yes ;  they  are  very  fat. 

Q.  Is  not  this  fact  also  against  transportation  f — A.  I  do  not  know.  I  am  not 
versed  in  the  physics  of  transportation. 

Q.  How  long  ago  is  it  since  you  first  turned  your  attention  to  the  fisheries  at  all  T— 
A.  I  have  done  so  since  1871. 

Q.  Previous  to  that  time- your  specialty  lay  iu  another  dir**/Ction  T — A.  No ;  I  have 
always  been  interested  in  fish  as  a  branch  of  zoology  for  a  great  many  years.  I  have 
been  a  specialist  in  icthyology,  and  I  described,  prior  to  thtft  date,  hundreds  of  new 
speeiea. 

Q.  Speaking  about  the  potmds  established  along  the  New  England  shore,  how 
mAoy  of  them  did  you  say  were  there  ? — A.  Ninety -four. 

Q.  In  answsr  to  Mr.  Dana  you  stated  that  this  kind  of  fishing  w«is  opuu  uudor  tho 
Waahington  treaty  to  British  fishermen ;  do  you  think  that  you  are  quite  right  in  stat- 
ing that  * — A.  Yen. 

Q.  Do  you  think  that  under  this  treaty  we  have  a  right  to  set  down  pounds  upon 
American  soil  T — A.  You  can,  subject  to  the  consent  of  the  owners  of  the  shore— just 
the  aame  as  with  respect  to  any  fishery  so  prosecuted  in  the  Dominion. 

Q.  Is  it  possible  for  t^y  person  to  carry  on  the  business  of  pound  fishing,  except  he 
is  a  reoident  on  the  coast  f — A.  I  see  no  reason  why  any  one  from  Canada  could  not 
go  to  Long  Island  Sound  or  to  Vineyard  Sound  and  prosecute  this  fishery. 

Q.  Then  such  a  person  must  reside  there  f — A.  No ;  very  few  of  these  pounds,  and 
I  think  I  may  say  that  not  one-half  of  the  pound  fishing  in  Buzzard's  Bay  and  Vine- 
jwxd  Sonndi  are  proaecated  by  citizens  of  the  State. 
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Q.  A  man  most  reside  or  remain  therefor  the  purpose  of  attending  these  pounds  T— 
A.  Yes,  for  two  or  three  months  in  the  year. 

Q.  He  mnst  be  a  resident  of  the  shore  for  two  or  three  months  iu  order  to  attend  to 
these  pounds  f — A.  Certainly;  he  must  be  on  the  ground,  as  any  fishermen  most  be 
when  fishing,  in  his  boat. 

Q.  Practically  and  really  this  is  a  fishery  which  mnst  be  carried  on  by  penoni  oo 
the  spot  ? — A.  Of  course ;  all  fisheries  must  be  carried  on  on  thu  spot ;  bot  they  need 
not  necessarily  be  carried  on  by  residents  of  that  region  or  by  citizens  of  the  State. 
Most  of  these  fisheries  in  Buzzard's  Bay  are  carried  on  by  people  who  do  not  nsoally 
live  on  the  spot. 

Q.  At  all  events,  do  you  seriously  state  that  under  the  provisions  of  the  Washing- 
ton treaty  we  have  a  right  to  put  down  pounds  on  the  American  shore  T — A.  I  thiok 
so,  with  the  consent  of  the  owner  of  the  shore. 

Q.  That  is  another  question. — ^A.  Will  you  kindly  read  the  clause  of  the  treaty  of 
Washington  in  this  relation  f 

Q.  It  is  as  follows : 

''  It  is  agreed  by  the  high  contracting  parties  that,  in  addition  to  the  liberties  se- 
cured to  the  United  States  fishermen  by  the  convention  between  Great  Britain  tod 
the  United  States,  signed  at  London  on  the  20th  day  of  October,  1818,  of  taking,  car. 
ing,  and  drying  fish  on  certain  coasts  of  the  British  North  American  colonies  therein 
defined,  the  inhabitants  of  the  United  States  shall  have,  in  common  with  the  subjects 
of  Her  Britannic  Majesty,  the  liberty  for  the  term  of  years  mentioned  in  Article  XXXIII 
of  this  treaty,  to  take  fish  of  every  kind,  except  shell-fish,  on  the  sea-coasts  and 
shores,  and  in  the  bays,  harbors,  and  creeks  of  the  provinces  of  Quebec,  Nova  Scotia, 
and  New  Brunswick,  and  the  colony  of  Prince  Edward  Island,  and  of  the  seTenI 
islands  thereunto  adjacent,  without  being  restricted  to  any  distance  from  the  shore, 
with  permission  to  land  upon  the  said  coasts  and  shores  and  islands,  and  also  upon 
the  Magdalen  Islands,  for  the  purpose  of  drying  their  nets  and  curing  their  fish.'' 

A.  Yes ;  I  do  not  understand  that  any  mode  of  fishing  is  prohibited  under  this 
treaty,  unless  it  is  so  mentioned  in  express  terms,  as  is  the  case  with  shad,  salmon, 
and  shell-fish.  I  do  not  understand  that  any  mode  of  fishing  is  prohibited  to  the  citi- 
zens of  the  opposite  nation,  except  what  confiicts  with  the  local  law  of  the  conn^. 

Q.  Can  these  pounds  be  put  down  without  landing  to  make  preparations  for  that 
purpose  f — A.  Tes ;  perfectly  well.  It  is  not  absolutely  necessary  to  go  on  shore  at 
all  to  do  it ;  indeed  I  know  of  a  great  many  pounds  which  do  not  touch  the  shore, 
but  which  are  started  20, 30,  or  50  yards  from  the  shore. 

Q.  Do  yon  seriously  contend  that  there  are  territorial  rights  given  us  under  tbe 
Washington  treaty,  because  you  recollect  that  the  putting  down  of  poles  in  the  soil  is 
a  territorial  right  1 — A.  Yes. 

Q.  Do  I  seriously  understand  you  to  contend  that,  under  this  treaty,  rights  are 
given  either  to  the  Americans  on  the  one  side  or  to  the  British  on  the  other,  as  to  do- 
ing anything  on  the  shores  of  either  country  except  landing  to  cure  fish  and  drj 
nets  T— A.  I  understand  that  if  you  wish  to  start  a  pound  in  Buzzard's  Bay,  yoneoaM 
go  to  Naushon  Island,  owned  by  John  M.  Forbes,  an  eminent  citizen  of  the  United 
States,  and  with  his  permission  you  can  do  so ;  and  that  you  require  no  permission  in 
this  regard  either  from  the  State  of  Massachusetts  or  the  Government  of  the  United 
States;  he  has  precisely  the  same  right  to  give  authority  to  put  down  a  pound,  I 
think,  as  has  Ashby,  who  was  a  witness  here  and  a  native  of  Connecticut. 

Q.  That  is  to  say  that  Mr.  Forbes,  who  owns  the  land,  could  allow  mo  to  go  and 
put  down  a  pound  there  f — A.  There  is  not  the  slightest  qnestion  about  it. 

Q.  Could  he  not  do  that  before  this  treaty  was  ratified  f — A.  I  do  not  know  whether 
ho  could  do  so  or  not ;  I  cannot  say  anything  about  that ;  that  is  a  legal  qnestion. 

Q.  He  could  have  given  me  that  right  previous  to  the  treaty  just  as  well  as  since  f 
— A.  I  do  not  know  what  exact  right  the  treaty  may  give  in  this  relation  ;  but  that 
|s  no  reason  why  this  might  not  be  done.  I  consider  that  this  fishery  is  now  perlbetly 
•pen  to  Canadians. 
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Has  not  tbe  mode  in  which  the  rivers  on  the  ooaat  of  Maine  have  been  treated 
D  amber  of  years  back  depleted  the  waters  on  that  coast  or  on  the  New  England 

of  cod,  for  instance,  which  yon  say  was  once  one  of  the  most  important  fish 
.  there  f — A.  The  destruction  of  river  fish,  in  my  opinion,  has  had  more  to  do 

the  diminution  of  inshore  fish,  such  %a  cod  and  haddock 

And  mackerel,  toof— A.  No,  not  mackerel;  this  has  nothing!;  to  do  with  them, 
erel  cannot  be  considered  in  that  connection,  because  they  do  not  depend  on  the 
f  those  rivers  for  food ;  but  I  think  that  such  destruction  has  more  than  any- 
else  to  do  with  the  decrease  of  these  fish  I  have  mentioned,  inshore  ;  and  the 
i  of  the  measures  which  are  now  being  taken  by  the  States  of  Maine  and  Massa- 
tts,  in  restoring  the  river  fisheries,  will  bring  back  the  original  historical  abun* 

of  the  sea-fish  inshore. 

What  this  will  do  is  as  yet  in  the  womb  of  the  future ;  but  at  present  are  not 
fisheries  depleted  f — A.  The  boat-fisheries  for  cod  and  haddock  are  now  much  in- 

in  yield  on  most  parts  of  that  coast  to  what  was  the  case  50  or  100  years  ago. 
You  now  allude  to  the  coast  fisheries  within  the  three-mile  limit  f — A.  Yes ;  the 
ies  carried  on  in  open  boats,  which  go  out  as  far  as  a  man  can  comfortably  go  in 

and  come  back  again. 
Do  you  wish  the  Commission  to  understand  that  this  system  of  treating  the 

has  destroyed  the  food  of  sea-fish,  and  therefore  that  the  bait  or  food  is  not 
to  induce  the  cod  to  come  inshore,  but  that  this  has  had  no  effect  on  the  fish 
le  of  the  three-mile  limit  f — A.  I  cannot  say  how  far  out  the  efiect  extends,  be- 
some  distance  outside  of  the  limits  there  are  other  fishes,  such  as  herring  and 
&rel,  and  food  of  various  kinds  which  they  can  get  at. 

[s  it  possible  that  the  inshore  fisheries  can  be  either  destroyed  or  very  con- 
kbly  depleted  within  the  three-mile  limit  and  yet  leave  the  fisheries  just  outside 
I  limit  as  good  as  ever  f — A.  I  think  so. 

And  undiminished  T — A.  I  think  so,  for  the  very  reason  that  these  fish  naturally 
>ff  from  the  shore.  They  are  ofi'-shore  fish,  and  we  find  them  largely  inshore  at 
n  seasons  of  the  year  because  they  then  follow  the  fish  that  are  coming  inshore ; 
'  you  had  an  enormous  number  of  shad  and  alewives  and  salmon,  and  especially 
wivee  and  shad  inshore,  that  involves  their  pursuit  by  an  enormous  number  of 
tory  fish,  such  as  cod  and  haddock  and  pollock,  just  exactly  as  the  same  fish  fol* 
tie  herring  and  caplin  on  the  coasts  of  the  Dominion  and  Newfoundland. 
Then  I  understand  you  to  mean  that,  although  the  food  which  these  fishes  prey 
may  be  destroyed  by  reason  of  the  depletion  of  the  rivers,  this  will  only  afieot 
ihing  within  three  miles  of  the  shore  and  have  no  efiect  on  the  fishing  beyond 
ImitT — A.  I  cannot  say  how  far  it  will  have  effect. 
Will  this  effect  stop  short  of  the  three-mile  limit  f — A.  I  think  there  are  a  great 

concurrent  agencies  which  affect  the  fish  supply  at  different  seasons  on  the  dif- 
t  parts  of  the  coast,  and  that  while  the  inshore  fishing  of  herring  and  shad,  or 

incoming  fish,  regulates  that  to  some  extent,  it  does  not  cover  the  whole  ground. 
I  want  a  direct  answer :  Are  you  able  to  state  that  the  destruction  of  bait,  by 
Q  of  tbe  bad  treatment  of  these  rivers,  only  affects  the  fishing  along  the  coast  to 
stent  of  three  miles  from  it  ? — A.  I  cannot  say  that ;  I  cannot  say  how  far  such 

extends,  and  nobody  can  do  so. 

It  is  reasonable  to  suppose  that  it  extends  for  a  considerable  distance  farther 
three  miles  from  the  coast  f — ^A.  That  I  cannot  say. 

Would  this  not  more  likely  drive  the  fish  to  other  coasts  where  the  rivers  are 
>  treated  f — ^A.  Fish  certainly  have  to  go  where  they  can  get  food,  and  if  they 
>t  procure  it  on  one  spot  they  have  to  go  to  some  other  spot  for  it. 
Is  it  not  probable  that  they  win  go  where  the  rivers  are  not  so  badly  treated  f — 
lis  depends  on  how  far  cod  and  haddock  will  migrate,  under  any  circumstances. 
J  leave  the  shore,  but  can  find  an  ample  supply  of  food  on  Qeorge's  Bank  or  on 
icket  Shoals,  they  will  probably  stay  there. 
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Q.  Do  cod  migrate  at  all f  Is  this  known  for  a  certainty  to  be  the  case  f— A.  It  is 
not  certain  that  they  have  sach  migrations  as  we  ascribe  to  the  blnefish  and  mick- 
erel ;  whether  they  traverse  a  mile  of  sea-bottom  in  search  of  food,  or  whether  thej  go 
100  miles  for  it,  nnder  any  circumstances,  I  cannot  say. 

Q.  I  understood  you  to  say  yesterday  that  yon  could  not  trace  their  migrationa  it 
all  f — A.  No,  I  cannot. 

Q.  And  do  you  not  pretend  to  say  that  they  do  migrate  f  I  rather  understood  you  to 
say  also  that  mackerel  do  not  migrate  f — A.  They  migrate,  but  they  do  not  sweep 
aloog  the  coast — at  least  I  do  not  think  they  do  so,  as  was  formerly  supposed,  for 
very  many  miles ;  but  rather  come  direct  from  their  winter  grounds  inshore. 

Q.  I  understood  you  to  say  your  theory  at  present  was  that  there  was  a  vast  body 
of  mackerel  which,  forming  one  wlog  of  their  army,  passed  along  the  AmericsD 
coast ;  and  that  another  wing  directed  their  course  into  the  gulf  T— A.  Yes. 

Q.  I  see  that  in  the  answer  of  the  United  States,  page  10,  the  following  lan£;asge 
is  used : 

**  The  migration  of  mackerel  in  the  spring  begins  on  the  Atlantic  coast  from  a  point 
as  far  south  as  Cape  Hatteras.  The  first-comers  reach  Provincetown,  MaM.,  about 
May  10.  Here  they  begin  to  scatter,  and  they  are  found  during  the  entire  season  along 
the  New  England  coast. 

"Whatever  may  be  the  theories  of  others  on  the  subject,"  says  Professor  Baiid 
**  the  American  mackerel-fisher  knows  perfectly  well  that  in  spring,  about  May,  be 
will  find  the  schools  of  mackerel  off  Cape  Hatteras,  and  that  he  can  follow  tbem 
northward,  day  by  day,  as  th^y  move  in  countless  myriads  on  to  the  coast  of  Maine, 
of  Nova  Scotia,  and  into  the  Gulf  of  St.  Lawrence.  They  may  be  occasionallj  lost 
sight  of  by  their  sinking  below  the  surface ;  but  thoy  are  sure  to  present  tbem- 
selves,  shortly  after,  to  those  who  look  for  them  farther  north  and  east.'' 
'  Do  you  now  adhere  to  that  statement? — A.  I  think  that  was  not  the  most  pbilo- 
sophical  expression  on  that  subject.  My  views  in  regard  to  the  proper  theory  oon- 
ceming  mackerel  have  been  modified  since  then,  to  the  extent  I  have  alleged. 

Q.  In  fact,  if  I  correctly  understood  you  yesterday,  you  rather  inclined  to  the  theory 
which  has  been  started  here,  that  mackerel  are  not  a  migratory  fish  at  all,  but  biber- 
nate  in  the  mud  f — A.  I  cannot  precisely  say ;  but  the  evidence  is  qnite  strong  in  fiTor 
of  hibernation  of  some  kind,  though  I  do  not  consider  the  case  proven  in  this  respect; 
at  the  same  time  I  do  not  consider  it  philosophical  to  refuse  to  countenance  its  poen* 
bility. 

Q.  Will  you  tell  me  how,  if  possible,  it  could  be  otherwise,  if  it  is  true  that  tbe 
mackerel  have,  in  the  spring,  scales  over  their  eyes,  as  has  been  described  by  wit- 
nesses here,  and,  as  I  understand,  you  admit?— A.  I  cannot  say  that  this  is  the  caae; 
I  have  never  seen  it. 

Q.  If  these  scales  are  on  their  eyes  they  could  not  possibly  do  otherwise  than  hiber- 
nate T— A.  I  cannot  say  that ;  I  am  not  a  mackerel,  and  I  could  not  tell  what  they  do 
or  what  they  do  not  do.  ^ 

Q.  Is  it  certain  that  any  fish,  that  you  are  aware  of,  hibernate  in  the  mud  f— A. 
That  is  not  certain,  but  it  is  believed  to  be  the  case. 

Q.  Do  you  know  of  any  fish  which  certainly  does  hibernate  T— A.  The  eel  does. 

Q.  Is  its  eyes  protected  against  the  mud  by  scales  f — -A.  This  is  not  the  case  bo  far 
as  I  know.    It  has  not  been  noted  or  reported. 

Q.  How  has  it  become  a  theory  if  it  has  never  been  noted  f  Is  it  the  want  of  ex- 
perience with  reference  to  mackerel  that  you  do  not  know  whether  scales  are  found 
over  its  eyes  or  not  f— A.  I  have  never  caught  mackerel  in  the  critical  period  of  the 
year  when  they  are  said  to  have  scales  over  their  eyes ;  but  a  specimen  which  I  have 
preserved  in  alcohol  did  have  scales  over  its  eyes,  though  the  action  of  the  alcohol  on 
the  cornea  of  tbe  ey^  always  tends  to  make  it  opaque  and  destroys  its  transparency. 

Q.  Is  there  any  period  of  the  year  when  mackerel  must  be  prevented  from  seeing, 
as  far  as  you  can  judge  from  the  specimen  which  you  jiossess  T— A.  No ;  I  cannot  say 
that. 
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What  are  these  scales  for  f — A.  I  cannot  say.  The  theory  of  the  fishermen,  how- 
is  that  it  is  to  curb  the  roving  habits  of  the  mackerel,  and  make  it  more  ready 
^y  in  the  mud;  and  that  otherwise  they  would  not  want  to  stay  there;  that  is 
ypothesis  of  the  fishermen,  and  I  give  it  for  what  it  is  worth. 
Ton  do  not  assent  to  itT— A.  No  ;  it  is  not  proven  to  be  true. 
And  it  is  not  disproven  f — A.  AH  that  is  proven  in  this  respect  is,  that  in  winter 
>  not  see  the  mackerel ;  they  do  not  then  school  on  the  surface,  nor  do  they  go 
i  West  Indies,  or  to  Bermnda,  or  to  Florida ;  nor  do  they  then  appear  on  the 
3e  anywhere  as  far  as  the  testimony  has  gone. 

With  reference  to  the  inshore  fisheries  in  the  State  of  Maine,  and  in  the  States 
w  England,  generally,  are  they  depleted  or  not  ? — A.  The  boat-fisheries  there 
)t  what  they  were  fifty  or  one  hundred  years  ago ;  that,  I  think,  I  am  perfectly 
1  saying ;  but  whether  there  has  been  any  decrease  in  them  during  the  past  few 
I  cannot  say. 

I  now  quote  from  your  own  report,  part  second,  for  the  years  1872  and  1873,  page 
i  is  headed  "Conclnsions  as  to  decrease  of  cod -fisheries  on  the  New  England 
,**  and  it  states : 

f  all  the  various  fisheries  formerly  prosecuted  directly  off  the  coast  of  New  Eng- 
north  of  Ca}>e  Cod,  the  depreciation  in  that  of  the  cod  appears  to  be  of  the 
Mi  economical  importance.  Formerly  the  waters  abounded  in  this  fish  to  such 
tent  that  a  large  supply  conld  be  taken  throughout  almost  the  entire  year  along 
mks,  especially  in  the  vicinity  of  the  mouths  of  the  large  rivers.  At  that  time 
dal  streams  Were  almost  choked  up  with  the  alewives,  shad,  and  salmon  that 
struggling  for  entrance  in  the  spring,  and  which  filled  the  adjacent  waters 
ghoat  a  great  part  of  the  year. 

t  is  well  known,  the  erection  of  impassable  dams  across  the  streams,  by  prevent- 
le  ascent  of  the  species  Just  mentioned  to  their  spawning-grounds,  produced  a 
great  diminution,  and  almost  the  extermination,  of  their  numbers,  so  that 
bBM  in  former  years  a  large  trade  could  be  carried  on  during  the  proper  season, 
lothing  would  be  gained  by  the  effort." 
page  zii  you  say  this : 

;  would,  therefore,  appear  that  while  the  river- fisheries  have  been  depreciated 
itroyed  by  means  of  dams  or  by  exhaustive  fishing,  the  codfish  have  disappeared 
nal  ratio.  This  is  not,  however,  for  the  same  reason,  as  they  are  taken  only 
the  line,  at  a  rate  more  than  compensated  by  the  natural  fecundity  of  the  fish. 
well  satisfied,  however,  that  there  is  a  relation  of  cause  and  effect  between  the 
Qt  and  past  condition  of  the  two  series  of  fish ;  and  in  this  I  am  supported  by 
pinion  of  Capt.  U.  S.  Treat,  of  Eastport,  by  whom,  indeed,  the  idea  was  first 
istcd  to  me.  Captain  Treat  is  a  successful  fisherman,  and  dealer  in  fish  on  a  very 
scale,  and  at  the  same  time  a  gentleman  of  very  great  intelligence  and  kuowl- 
of  the  many  details  connected  with  the  natural  history  of  our  coast-fishes,  and 
M  respect  worthily  representing  Captain  Atwood,  of  Provinoetown.  It  is  to  Cap* 
rreat  that  we  owe  many  experiments  on  the  reproduction  of  alewives  in  ponds, 
ho  possibility  of  keeping  salmon  in  fresh  waters  for  a  period  of  years.  The  gen- 
:onclusions  which  have  been  reached,  as  the  result  of  repeated  conversations 
Captain  Treat  and  other  fishermen  on  the  coast,  incline  me  to  believe  that  the 
;tion  in  the  cod  and  other  fisheries,  so  as  to  become  practically  a  failure,  is  due 
9  decrease  off  our  coast  in  the  quantity,  primarily,  of  alewives,  and  secondarily 
ad  and  salmon,  more  than  to  any  other  cause. 

t  ia  well  known  io  the  old  residents  of  Eastport  that  from  thirty  to  fifty  years 
od  conld  be  taken  in  abundance  in  Passamaquoddy  Bay  and  off  Eastport,  where 
itragglers  are  now  to  be  caught.  The  same  is  the  case  at  the  mouth  of  the  Pe- 
loi  River  and  at  other  points  along  the  coast,  where  once  the  fish  came  close  in 
)  shore,  and  were  readily  captured  with  the  hook  throughout  the  greater  part 
Djear.'' 
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Q.  Do  yon  dissent  now  from  that  opinion  f — A.  No;  I  nsed  that  as  an  iinpreisire 
lesson  to  the  State  legislature  to  indnce  them  to  pass  the  measures  necessary  to  re- 
store these  river  fisheries,  which  they  are  now  doing  very  rapidly. 

Q.  Where  is  Capt.  U.  S.  Treat,  of  Eastport,  now  f^A.  In  Japan,  teaching  the  Jap- 
anese how  to  catch  and  cure  fish. 

Q.  On  page  ziv  of  this  report  you  say : 

*'  Whatever  may  he  the  importance  of  increasing  the  supply  of  salmon,  it  is  trifling 
compared  with  the  restoration  of  our  exhausted  cod-fisheries ;  and  should  these  be 
hrought  hack  to  their  original  condition,  we  shall  find  within  a  short  time  an  in- 
crease of  wealth  on  our  shores,  the  amount  of  which  it  would  he  difficult  to  calcnUte, 
Not  only  would  the  general  prosperity  of  the  a<^acent  States  he  enhanced,  hut  in  the 
increased  number  of  vessels  built,  in  the  large  number  of  men  induced  to  devote 
themselves  to  maritime  pursuits,  and  in  the  general  stimulus  to  everything  connected 
with  the  business  of  the  sea-faring  profession,  we  should  be  recovering,  in  a  grest 
measure,  from  that  loss  which  has  been  the  source  of  so  much  lamentation  to  politics! 
economists  and  well-wishers  of  the  country.'' 

That  you  still  adhere  to  f— A.  Certainly.  I  made  that  report  as  impressive  as  I 
could  in  order  to  produce  the  effect  desired,  which  was  to  cause  the  legislature  to  paie 
a  law  in  this  regard,  and  it  has  had  that  effect.  They  have  passed  such  laws,  and  I 
hope  that  this  evil  will  be  remedied  in  a  reasonable  number  of  years. 

Q.  It  is  not  remedied  yet  t — A.  No. 

Q.  It  takes  a  number  of  years  to  do  that !— A.  I  can  give  an  instance  where  it  has 
had  such  effect,  if  you  like  to  have  it.  In  Massachusetts  the  most  has  been  done  for 
the  restoration  of  ale  wives  and  shad  in  the  Merrimac  River ;  and  the  shore  fisheries 
there  have  now  increased  in  a  very  marked  degree.  At  the  present  time  it  is  per- 
fectly possible  for  a  man  to  go  out  in  a  boat  from  the  city  of  Newburyport  and  catch 
4,000  pounds  of  codfish  and  bring  them  back  the  same  night.  This  is  the  only  river 
in  Massachusetts  in  which  very  great  efforts  have  been  made  to  restore  these  river 
fibheries ;  and  it  is  now  possible  to  capture  these  fish  in  much  greater  quantities 
than  was  the  case  ten  years  ago ;  and  this  I  ascribe  to  the  action  of  the  State  govern- 
ment with  regard  to  the  restoration  of  river  fish. 

Q.  How  many  pounds  did  you  mention  ! — A.  4,000. 

Q.  Caught  by  a  single  man  ! — A.  Two  men  will  do  it ;  a  man  with  a  trawl  and  ao 
assistant  will  go  out  in  an  open  boat  in  the  morning  from  the  city  of  Newburyport 
and  come  back  at  night,  or  go  out  at  nighty  and  return  in  the  morning,  and  in  the 
mean  time  take  4,000  pounds  of  cod.  That  is  the  only  point  along  there  at  whicli,  at 
that  distance  from  the  shore,  I  know  that  it  is  possible  to  catch  cod  in  such  numben. 

Q.  Must  not  a  great  lapse  of  time,  or  at  least  a  very  considerable  lapse  of  time,  oc- 
cur before  the  fisheries  destroyed,  as  you  have  here  described,  can  be  restored  by  the 
process  you  speak  of  f — A.  I  think  that  this  depends  on  the  amount  of  time  necessary 
for  the  restoration  of  the  fish,  which  run  out  to  sea  from  the  rivers.  I  think  that  if 
this  year  there  are  no  such  fish  as  alewives,  &c.,  to  run  into  these  rivers,  and  that  if 
next  year  a  great  army  was  to  so  run  in,  concurrent  with  that  army,  an  army  of  cod 
and  other  fish  would  be  there  to  prey  t^pon  them. 

Q.  I  see  that  in  your  Report  for  1872  and  1873,  referring  to  the  lake  fish,  yon  say  on 
page Ixzzi : 

*'  The  restoration  of  food-fishes  to  localities  originally  tenanted  by  them,  or  their 
transfer  to  new  waters,  is,  however,  a  question  of  time ;  and  in  the  immense  extent 
of  our  river  and  lake  systems,  many  years  must  necessarily  elapse  before  the  work 
can  be  accomplished." 

A.  That  is  a  great  number  of  years,  certainly ;  but  that  does  not  so  much  refer  to 
any  particular  river  as  to  the  aggregate  rivers  and  lakes  scattered  over  the  whole  body 
of  the  United  States. 

Q.  You  say  here  that  **  many  yeard  must  necessarily  elapse"  f— A.  Certainly. 

Q.  When  did  you  commence  this  work  f — A.  The  actual  prooeas  of  artificial  propa- 
gation began,  under  my  direction,  in  1873i 
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Q.  Do  you  refer  to  any  term  of  years  t  I  sappose  that  you  meau  a  period  of  10, 12 
or  14  years. — ^A.  It  might  be  more.  The  time  of  coarse  depends  on  the  expenditure 
involved.and  the  concurrence  of  saitable  legislation  to  protect  the  fish,  and  many  other 
points. 

Q.  How  many  fish-breeding  establishments  have  you  in  the  States  f — A.  Nearly 
every  State  in  the  Union  has  now  a  series  of  fish  commissioners,  whose  business  it  is 
to  propagate  fish  within  their  borders. 

Q.  There  is  only  one  in  each  State  f — ^A.  There  is  one  State  establishment ;  and  a 
certain  number  of  private  establishments  in  each,  founded  for  the  purpose  of  gain. 

Q.  Do  you  know  how  many  there  are  in  Canada? — A.  I  know  there  are  a  great 
many.    Canada  is  doing  most  admirably  in  this  respect. 

Q.  And  very  much  more  in  proportion  than  the  United  States  T — A.  No ;  I  think 
not.     I  think  by  far  leas  in  proportion. 

Q.  In  proportion  T — A.  Tes. 

Q.  To  population T~ A.  I  do  not  say  according  to  population.  I  shall  qualify  that 
statement  by  saying  that  what  is  done  in  Canada  is  done  Oh  a  much  less  scale  of  mag- 
nitude than  is  the  case  in  the  United  States.  I  mean  that  the  aggregate  of  artificial- 
propagation  in  the  United  States  is  much  greater  than  the  aggregate  in  Canada ;  but 
I  would  not  take  a  ratio.  I  think  thatl>oth  Canada  and  the  United  States  are  doing 
as  much  as  they  can  in  this  regard,  in  the  time  that  has  been  allowed  for  the  purpose. 

Q.  I  suppose  that  Canada  is  doing  a  very  large  work  in  this  connection  f — ^A.  She 
is  doing  most  admirably — yes. 

Q.  She  is  expending  large  sums  of  money  on  it  f — A.  Certainly.  She  is  doing  most 
admirably.  I  am  very  happy  to  say  that  Canada  and  the  United  States  are  working 
concurrently  in  a  great  many  directions  in  the  line  of  artificial  fish-culture. 

Q.  Do  you  know  the  Canadian  establishment  on  Detroit  River  f — A.  Yes. 

Q.  la  It  doing  a  large  business  T— A.  I  don't  know  what  it  is  doing  this  year  ^  but 
last  year  I  understand  that  it  did  a  very  large  business. 

Q.  It  then  hatched  10,000,000  eggs  f— A.  Yecr,  very  likely. 

Q.  Ton  say  that  cod  cannot  live  except  in  cold  water  f— A.  The  cod  is  an  inhabit- 
ant of  the  colder  waters. 

Q.  Are  you  aware  whether  or  not  the  Gulf  Stream  during  the  summer  months 
swings  in  at  all  more  toward  the  American  coast  f — ^A.  It  does. 

Q.  For  how  many  miles  f — ^A.  I  cannot  say. 

Q.  Would  that  have  any  effect  in  driving  the  cod  away  from  the  American  shores  ? 
— A.  No ;  not  the  slightest. 

Q.  You  think  notf— A.  Yes;  it  has  not  the  slightest  effect  on  them.  If  you  go 
down  to  a  certain  depth  in  the  ocean,  in  the  tropics  or  any  wh  ere  else,  you  will  find 
the  water  cold  enough  for  cod ;  and  there  is  nothing  to  plrevent  the  cod  being  as 
abundant  in  tropical  waters— say  off  Brazil  or  the  West  Indies — as  anywhere  else ; 
as  far  as  temperature  is  concerned,  it  is  cold  enough  therefor  thorn  at  a  certain  depth. 

Q.  Have  they  ever  been  caught  there  f  — A.  Not  that  I  know  of;  but  the  water 
there  is  cold  enough  for  them. 

Q.  la  it  not  very  venturesome  to  state  that  there  is  nothing  to  prevent  them  staying 
there f — ^A.  They  may  be  there,  but  they  have  not  been  caught  there.  Nobody  has 
fished  at  those  great  depths,  for  you  have  got  to  go  down  from  6,000  to  15,000  and 
90,000  feet  to  find  that  temperature  \n  tropical  seas. 

Q.  Have  you  the  slightest  idea  as  to  what  sort  of  animals  reside  down  there  f— A. 
Tea.  We  have  a  very  good  knowledge  of  such  species  as  can  be  taken  up  by  the 
trawling  line  and  dredge  from  those  depths;  and  we  know  that  an  ample  supply  of 
iood  saitable  for  cod  is  to  be  found  there. 

Q.  Has  any  beam-trawl  or  dredge  ever  taken  cod  in  those  regions  ? — A.  No ;  you  do 
catch  cod  with  small  trawls  any  more  than  you  can  so  catch  whales. 

By  Sir  Alexander  Galt: 
Q.  Would  not  the  temperature  in  those  waters  interfere  with  the  spawn  of  the 
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cod,  as  this  spawn  floats? — A.  I  think  that  the  water  there  might  be  too  warm  fertile 
development  of  codfish  eggs  in  the  abstract ;  bnt  the  effect  would  be  to  maketliem 
hatch  out  more  rapidly  than  would  be  the  case  in  cold  water.  Of  coarse  it  is  a  recj 
serious  question  to  decide  whether,  with  the  present  constitution  of  the  cod,  its  eggs 
would  develop  in  warm  water,  though  whether  it  might  not  evol  ute  and  develop  into 
a  warm-water  cod  I  do  not  know. 

By  Mr.  Thomson  : 
Q.  On  page  Ix  of  your  Report  for  1872  and  1873,  you  use  the  following  language: 
''It  is  in  another  still  more  important  connection  that  we  should  consider  the  sl6- 
wife.  It  is  well  known  that  within  the  last  thirty  or  forty  years  the  fisheries  of  cod, 
haddock,  and  hake  along  our  coasts  have  measurably  diminished,  and  in  somepUcei 
ceased  entirely.  Enough  may  be  taken  for  local  consumption,  but  localities  which 
formerly  furnished  the  mjbterial  for  an  extensive  commerce  in  dried  fish  have  been  en- 
tirely abandoned.  Various  causes  have  been  assigned  for  this  condition  of  things, 
and,  among  others,  the  alleged  diminution  of  the  sea-herring.  After  a  careful  con- 
sideration of  the  subject,  however,  I  am  strongly  inclined  to  believe  that  it  is  dne  to 
ihe  diminution,  and,  in  many  instances,  to  the  extermination  of  the  alewives.  A» 
already  remarked,  before  the  construction  of  dams  in  the  tidal  rivers  the  alewife  was 
found  in  incredible  numbers  along  our  coast,  probably  remaining  not  far  from  shore, 
excepting  when  moving  up  into  the  fresh  water,  and,  at  any  rate,  spending  a  consid- 
able  interval  off  the  mouths  of  the  rivers  either  at  the  time  of  their  j  onmey  upward 
or  on  their  return.  The  young,  too,  after  retnming  from  the  ocean,  usually  swarmed 
in  the  same  localities,  and  thus  furnished  for  the  larger  species  a  bait  such  as  is  not 
supplied  at  present  by  any  other  fish,  the  sea-herring  not  excepted.  We  know  thftt 
the  ale  wife  is  particularly  attractive  as  a  bait  to  other  fishes,  especially  for  cod  and 
mackerel.'' 

A.  Do  I  say  mackerel  T 

Q.  Yes. — A.  That  is  an  inadvertence.  I  do  not  think  that  the  alewife  is  a  bait  for 
mackerel. 

Q.  You  say : 

**  We  know  that  the  alewife  is  particularly  attractive  as  a  bait  to  other  fishes,  «- 
pecially  for  cod  and  mackerel.'' 

A.  Well,  I  should  not  have  said  that. 

Q.  The  alewives  are  the  same  as  the  fish  we  call  gaspereaux  in  New  Brunswick  t^ 
A.  Yes. 

Q.  You  further  say : 

''Alewives  enter  the  streams  on  the  south  coast  of  New  England  before  the  arriral 
of  the  blnefish ;  but  the  latter  devote  themselves  with  great  assiduity  to  the  capttue 
of  the  young  as  they  come  out  from  their  breeding-ponds.  The  outlet  of  an  alewife 
pond  is  always  a  capital  place  for  the  blnefish,  and  as  they  come  very  near  the  sboce 
in  such  localities,  they  can  be  caught  there  with  the  line  by  what  la  called  '  heaving 
and  hauling,'  or  throwing  a  squid  from  the  shore,  and  hauling  it  in  with  the  ntmoet 
rapidity. 

"The  coincidence,  at  least,  in  the  erection  of  the  dams,  and  the  enormous  diminn- 
tion  in  the  number  of  the  alowives,  and  the  decadence  of  the  inshore  cod-fisherj,  b 
certainly  very  remarkable.  It  is  probable,  also,  that  the  mackerel  fisheries  have  mf- 
fered  in  the  same  way,  as  these  fish  find  in  the  young  menhaden  and  alewives  an  at- 
tractive bait." 

You  see  you  say  that  twice.— A.  That  is  an  inadvertence. 

Q.  You  say : 

"It  is  probable  also  that  the  mackerel  fisheries  have  suffered  in  the  same  way,  as 
these  fish  find  in  the  young  menhaden  and  alewives  an  attractive  bait." 

A.  This  is  the  case  on  the  northern  coast  probably. 

Q.  It  is  hardly  an  inadvertence? — A.  It  is  an  inadvertence.  It  is  a  conclusion  thai 
is  not  Justified  by  the  fact. 
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Q.  Then  yoa  dissent  from  that  opinion  now  f — A.  Yes ;  I  do  not  consider  that  it  has 
a  bearing  on  the  mackerel  qnestion. 

Q.  All  that  goes  to  show  that  all  these  speculative  opinions  arc  entitled  to  little. 
weight ;  yon  see  that  yon  have  changed  your  opinion  in  this  respect  f — A.  Certainly; 
as  the  data  vary  the  conclusions  also  vary. 

Q.  I  suppose  yon  will  admit  that  there  is  not  the  slightent  reason  why  within  the 
next  three  years  you  may  not  have  come  back  to  the  same  opinion  which  you  now  repu- 
diate, or  have  then  formed  opinions  totally  different  from  those  which  you  now  express 
before  the  Commiasion  T — A.  I  cannot  say ;  that  will  depend  entirely  on  the  facts  as 
they  come. 

Q.  After  all,  this  is  all  the  purest  theory  T — A.  It  is  an  hypothesis ;  it  is  not  a 
theory. 

Q.  Well,  it  is  an  hypothesis  f— A.  It  is  not  a  theory  until  it  is  absolutely  certified 
by  the  facta. 

Q.  Then,  of  course,  an  hypothesis  is  more  vague  than  a  theory.  You  gave  in  a  mass 
of  figures  Just  now,  which  you  state  were  made  up  by  your  assistant,  based  upon  in- 
formation which  yon  have  got  from  some  of  the  witnesses  here,  in  answer  to  ques- 
tions pnt  them,  and  what  not — have  I  understood  you  rightly  f — A.  Partly. 

Q.  And  yonr  assistant  has  verified  them  by  his  affidavit — have  I  understood  you 
rightly  f — A.  Yes ;  they  are  verified  by  the  affidavit  of  the  assistant  who  made  them 
up. 

Q.  What  sort  of  an  affidavit  is  it  f  Does  he  state  that  these  figures  are  correct,  or 
simply  that  they  are  there  ?— 'A.  He  certifies  that  he  has  compiled  them  and  wljat 
they  represent. 

Q.  In  point  of  fact  you  cannot  yourself  swear  that  this  statement  is  correct  ? — A.  I 
cannot  swear  that ;  but  it  is  made  up  from  the  statistics  of  the  Fishery  Commission 
and  investigations. 

Q.  Even  to  that  I  do  not  think  you  oan  swear  f— A.  No  more  than  Mr.  Whitcher  or 
Mr.  Smith  can  swear  to  the  correctness  of  Canadian  statistics. 

Q.  Yon  directed  it  to  be  made  up  by  one  of  your  assistants  T — A.  Yes. 

Q.  And  yon  do  not  know  whether  it  has  been  made  up  correctly  or  not? — A.  No 
more  than  any  man  can  swear  to  the  accuracy  of  his  assistant's  work. 

Q.  As  a  fact,  yon  have  no  personal  knowledge  as  to  its  correctness  f — A.  Certainly 
not. 

Q.  Yon  directed  it  to  be  done  f — A.  Precisely ;  it  stands  on  the  same  footing  as  any 
table  made  up  by  a  clerk. 

Q.  Did  yon  directly  take  into  consideration  statements  made  by  witnesses  here  f*— 
A.  I  haTC  very  largely  taken  into  consideration  inquiries  made  by  Mr.  Goode,  my  as- 
aisianty  of  witnesses  here,  according  to  the  same  definite  plan  which  IJiave  adopted 
elsewhere. 

Q.  Inasmuch  as  we  have  not  the  results  of  what  these  inquiries  were,  and  since  the 
Commissioners  have  not  them  before  them,  none  of  these  inquiries  which  you  made, 
and  none  of  the  information  which  you  thus  obtained,  are  before  us,  the  papers  being 
locked  npin  yonr  desk. — ^A.  They  are  in  the  archives  of  the  Fishery  Commission. 

Q.  Then  we  have  no  means  of  testing  the  accuracy  of  those  figures  f — A.  No ;  not 
the  slightest.  They  are  there  for  what  they  are  worth.  I  present  them  with  the 
afiSdavit  which  was  made  by  my  assistant. 

Q.  Yoa  admit  that  you  have  not  furnished  us  with  any  means  of  attesting  their  ac- 
eoracy  T — ^A.  Yon  must  take  them  for  what  they  are  worth.  They  are  of  the  same 
Talne  aa  any  table  published  by  the  Fishery  Department  of  Canada  or  the  United 
States  or  anywhere  else. 

Q.  If  I  rightly  nnderstood  yonr  answer  to  Mr.  Dana  yesterday,  you  rather  think 
thai  the  throwing  over  of  offal  amounts  to  nothing  f — A.  No ;  I  do  not  think  that  it 
ioea  amoant  to  anything. 
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Q.  I  thought  yon  gave  a  rather  interesting  description  of  sea-fleas. — A.  I  merdj 
say  that  it  is  a  question  whether  it  is  or  was  injurious  to  the  food  of  fishes  on  tbe 
coast,  as  has  heen  maintained.  It  is  a  question  as  to  which  we  have  no  definite  proof 
that  it  injures  the  fishes ;  and  I  am  inclined  to  believe  that  it  has  more  of  a  local  and 
immediate  effect  on  the  fish  than  it  does  injnry  to  the  fish. 

Q.  Would  it  not  necessarily  injure  the  spawn  in  its  neighborhood  ? — A.  No. 

Q.  You  think  not  f— A.  No. 

Q.  Not  if  thrown  over  on  the  top  of  spawn  t — A.  No  ;  you  might  throw  it  overiil 
day  long  and  try  to  injure  a  load  of  floating  spawn  and  yon  could  not  do  it.  Nobodj 
has  ever  suggested  that  gnrry  affects  the  spawn.  By  spawn  I  suppose  yen  meai 
eggst 

Q.  Yes. — ^A.  No ;  nothing  of  the  kind  is  to  be  thonght  of. 

Q.  You  quoted  yesterday  Mr.  Whiteaves's  report.    He  says  on  page  11 : 

*'  In  case  Americans  are  allowed  to  fish  in  Canadian  waters,  tbe  custom  (said  to  b« 
practiced  by  them)  of  splitting  the  fish  caught  at  sea,  and  throwing  the  offal  over, 
board,  on  the  fishing-ground,  should  not  be  permitted.'^ 

A.  I  do  not  think  that  I  quoted  Mr.  Whiteaves  on  that  point,  but  with  regard  to tiie 
spawning-time  of  mackerel  in  the  bay. 

Q.  In  your  report  of  1872  and  1873  Mr.  Milner  is  your  assistant  f — A^  Yes. 

Q.  On  page  19  I  find  this  language  used : 

*'  Throwing  offal  on  the  fishing-grounds, — It  is  the  uniform  testimony  of  all  fiihtf- 
men  that  throwing  offal  or  dead  fish  in  the  vicinity  of  the  fishing-grounds  is  offen- 
sire  to  the  whitefish,  and  drives  him  away.  The  whitefish  is  peculiarly  clesnlj 
in  its  instincts,  and  has  an  aversion  for  muddy  or  foul  water  of  any  description.  Most 
fishermen  regard  their  own  interest  sufficiently  to  be  careful  in  this  particular,  while 
many  careless  and  shiftless  men  ii^nre  themselves  and  others  by  dumping  offal  sod 
dead  fish  anywhere  in  the  lake  wheie  they  find  it  convenient,  reducing  the  catch  ia 
the  vicinity  for  several  months." 

A.  Yes. 

Q.  It  is  also  stated : 

*^  Unsalable  fishes  are  generally  thrown  overboard  in  the  vicinity  of  the  nets." 

You  do  not  dissent  from  that  opinion  f — A.  No ;  not  at  alL  The  cases,  however,  in 
totally  different.  There  are  no  scavengers  in  firesh  water  as  there  are  in  tbe  sea;  thae 
are  no  sea-fleas,  or  sculpin,  or  lobsters,  or  anything  of  the  kind,  to  clean  up  <rfU  in 
fresh  water,  as  is  the  case  in  the  ocean. 

Q.  In  your  opinion,  are  purse-seiners  proper  or  improper  agents  for  taking  fiihf— 
A.  I  have  not  formed  any  opinion  on  the  subject;  but  I  am  inclined  to  think,  however, 
that  this  is  not  a  destructive  mode  of  fishing.  They  destroy  a  good  many  fish,  but  I 
do  not  think  that  they  diminish  the  absolute  number  of  fish  in  the  sea. 

By  Sir  Alexander  Galt  : 
Q.  Will  you  repeat  that  f — A.  I  say  I  do  not  think  that  they  affect  the  total  nomlMr 
of  the  fish  in  the  sea  materially,  although  they  destroy  and  waste  a  great  many  fish. 
If  you  will  permit  me,  I  would  state  my  reason  for  this  view ;  it  is  this :  Every  school 
of  mackerel  has  a  large  body  of  predatory  fish  attendant  upon  it,  such  as  dogfish, 
sharks,  and  other  species,  which  are  bound  to  have  so  many  fish  a  day.  They  wiD 
eat  their  one,  two,  or  three  fish  a  day,  and  if  they  cannot  get  them  dead  they  will  est 
them  alive ;  therefore,  if  a  large  body  of  young  mackerel  is  thrown  out  of  these  pane- 
seines,  besides  mackerel  which  are  rejected  and  worthless,  the  predatory  fish  that  are 
attendant  upon  the  mackerel  will  eat  these  dead  fish,  and  if  they  do  not  find  thea 
dead  they  will  take  them  alive ;  so  it  does  not  affect  the  number  of  fish  in  the  sea. 

By  Mr.  Thomson  : 

Q.  Are  you  positive  about  that  f  Do  you  undertake  to  say  that  tbe  predaceoos  fishas 
will,  in  preference  to  capturing  live  fish,  which  they  can  easily  do,  be  content  with 
dead  ones  T— A.  I  think  that  is  very  likely. 

Q.  There,  there— you  say  '*  very  likely ''  f— A.  I  cannot  say.    I  am  not  a  predaesooi 
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fifth ;  but  I  woald  prefer  a  live  fish.  I  am  pretty  sure,  however,  that  these  fish  are 
quite  ready  to  be  saved  the  trouble  of  taking  their  prey.  It  is  on  precisely  the  same 
principle  that  bait-fiah,  such  as  capelin  and  herring,  are  placed  on  hooks  and  cost  over 
board  to  catch  the  same  fish,  which  follow  and  eat  them  in  the  natural  way.  I  think 
this  may  be  inferred  from  that. 

Q.  Ton  have  something  to  do  with  the  Annual  Record  of  Science  and  Industry,  I 
believe  T— A.  Something — yes. 

Q.  Do  you  agree  with  the  language  used  in  an  article  contained  on  page  473  of  this 
Journal  for  1872  f — A.  I  did  not  write  that,  but  I  published  it. 

Q.  Have  you  in  any  article  stated  that  you  dissent  from  it  f — A.  No.  It  is  not  my 
business  to  do  so.  That  article  merely  reflects  the  opinion  of  the  writer.  I  would  be 
very  aorry  to  believe  one-half  of  what  I  publish  in  that  periodical ;  but  it  expresses 

> 

the  progress  of  belief  and  science,  and  I  take  it  accordingly. 

Q.  It  is  a  matter  of  speculation  whether  dead  fish  are  eaten,  as  you  say,  by  preda- 
ceons  fishes;  this  is  mere  theory  T — A.  I  have  no  doubt  that  they  are  so  oaten. 

By  Mr.  Whiteway  : 

Q.  You  have  stated  that  the  largest  quantity  of  codfish  taken  in  the  shortest  possi- 
ble time  was  in  the  vicinity  of  the  Lofoden  Islands  f — A.  Yes. 

Q.  You  said  that  something  like  25,000,000  were  taken  by  12,000  people  f— A.  Yes. 

Q.  In  a  very  short  time — in  the  course  of  three  months  ?~ A.  Yes;  and  iu  a  very 
small  space. 

Q.  Where  did  you  get  your  statistics  from  ? — A.  From  a  report  of  the  Norwegian 
Government. 

Q.  For  what  year  T— A.  1868, 1  think.     . 

Q.  Whoee  report  was  it  f — ^A.  It  is  an  extremely  hard  jaw-breaking  title ;  it  is  an 
abstract,  prepared  by  Hermann  Baars,  of  Bergen,  Norway.  It  was  an  article  prepared 
by  him  for  presentation  at  the  Paris  Exhibition. 

Q.  You  have  not  seen  reports  published  since  that  time  T — A.  Ob,  yes ;  1  have  them 
much  later. 

Q.  Did  these  later  statistics  correspond  with  the  former  as  regards  the  qnoutity  ?— 
A.  I  know  that  the  capture  of  cod  In  Lofoden  Islands  in  1876  amounted  to  21,000,000 
or  23,000,000 ;  I  have  the  figures  here. 

Q.  Are  yon  aware  what  quantity  of  codfish  is  caught  on  the  coast  of  Newfound- 
land T — A.  No.  I  have  been  earnestly  trying  to  get  the  statistics  of  Newfoundland  in 
thia  respect,  but  I  have  not  been  able  to  obtain  them  as  yet.  I  hope  you  will  send 
them  to  me. 

Q.  Yon  are  not  aware  whether  it  is  an  inshore  or  deep-sea  fishery  on  that  island  T — 
A.  No.    I  know  nothing  about  it. 

Q.  Yon  say  that  fish  are  dried  and  used  as  food  for  cattle  in  these  islands  and  in 
Norway?— A.  Yes. 

Q.  What  sort  of  cattle  use  it  f — A.  Horses,  oxen,  and  cows ;  they  eat  it  with  great 
avidity. 

Q.  What  portion  do  they  make  use  off — A.  Any  part,  but  more  generally  the  headsy 
which  are  ofiEal ;  they  make  most  admirable  nutriment. 

Q.  Yoa  say  that  a  great  many  nations  dress  very  largely  in  the  skins  of  cod  and 
salmon  f — A.  Yes. 

Q.  Will  you  kindly  tell  me  what  nations  these  aref— A.  They  are  Tchnktchi,  the 
Aleutian  Islanders,  the  Norton  Sound  Esquimaux,  other  natives  of  Alaska,  and  a  few 
otben. 

Q.  Yon  say,  further,  that  the  most  extensive  resort^  of  cod  are  the  Grand  Bank  and 
Garage's  Bank ;  can  you  tell  me  the  quantity  of  fish  taken  on  these  banks?— A.  No ; 
I  have  not  made  any  investigation  or  tabulation  in  this  regard. 

Q.  Then  you  really  base  that  opinion  upon  no  data  ? — A.  I  merely  base  it  on  my 
general  impression  on  that  subject.  I  merely  speak  of  these  as  being  the  most  prom- 
inent pttrticnlar  banks  and  localities  which  the  cod  frequent.    In  speaking  of  the 
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islands  and  otiier  places  in  this  connection,  I  mentioned  banks  off  the  coast  of  Labra- 
dor, but  I  did  not  refer  to  the  great  sweep  of  northern  waters  where  the  cod  isfooiMl 
diffused.  I  referred  more  particularly  to  the  places  that  are  known  and  publicly 
mentioned.    What  is  not  published  in  this  regard  I  know  nothing  about. 

Q.  With  reference  to  Labrador,  can  you  answer  whether  the  fish  are  taken  iuahore- 
that  is,  within  the  three-mile  range,  or  on  the  Banks  off-shore  ? — ^A.  I  am  told,  bat  I 
cannot  say  with  what  certainty,  that  at  certain  seasons  of  the  year  the  cod  are  there 
taken  in  great  quantities  inshore  from  boats,  but  that  the  great  bodies  of  the  fish  are 
on  the  Banks  at  some  distance  from  the  shore. 

Q.  Are  these  Banks  fished  f — A.  That  I  cannot  tell. 

Q.  Where  are  these  Banks  ? — A.  As  far  as  I  can  learn,  they  estend  at  a  distance  of 
some  15  or  ^  miles,  perhaps,  along  almost  the  entire  length  of  the  coast  of  Labn* 
dor. 

Q.  Will  you  pledge  yourself  to  that  statement  T — A.  Np ;  I  know  nothing  aboat  it. 

Q.  From  whom  did  you  get  this  information  T — A.  From  the  published  writings  of 
Professor  Hind. 

Q.  I  think  he  indicates  in  these  writings  the  exact  position  of  these  Banks  ?— A.  I 
think  that  probably  he  does.  I  may  have  located  them  too  near  or  too  far  from  tb« 
shore.    I  speak  merely  in  general  terms. 

Q.  I  think  that  this  report  only  indicates  the  existence  of  banks  on  certain  por- 
tions of  the  coast  of  Labrador  f — A.  Perhaps  I  may  have  made  them  too  extensive. 

Q.  You  have  referred  to  a  bank  on  which  codfish  are  taken,  off  Cape  Cod,  about  20 
miles,  I  think,  in  length;  can  yon  give  me  any  information  as  regards  the  aDDoal 
product  of  this  bank  T— A.'  I  think  you  will  find  that  given  in  Captain  At  wood's  te«. 
timony. 

Q.  Can  you  give  it  f — A.  No ;  I  know  nothing  of  it,  except  from  Captain  Atvrood. 

Q.  Is  any  report  made  in  any  public  office  in  Massachusetts  pr  the  States,  from 
which  you  can  gather  information  as  regards  the  exact  quantity  of  fish  taken  oat- 
side  of  the  three-mile  limit,  and  inside  of  this  limit  T — A.  No. 

Q.  In  other  words,  is  a  report  concerning  the  quantity  of  fish  taken  within  and 
without  this  limit  published  f — A.  No. 

Q.  Is  nothing  published  in  this  relation  ?— A.  It  is  my  business,  or  my  self-iui* 
posed  mission  to  collect  that  information,  and  I  am  doing  so  as  fast  as  I  can.  I  hope 
that  my  next  report  will  contain  a  groat  deal  of  this  and  other  useful  infonnatioo. 

Q.  How  many  vessels  are  engaged  in  this  fishery  off  Cape  Cod  T — A.  I  cannot  trll 
you ;  but  I  have  a  great  deal  of  information  on  this  subject  in  my  records,  which, 
however,  I  do  not  carry  with  me,  and  I  do  not  trust  my  memory  for  anything. 

Q.  I  think  you  referred  to  the  herring  fishery  as  yielding  a  very  great  quantity  of 
Qsh  on  the  American  coast  ? — A.  Yes. 

Q.  On  the  coast  of  the  United  States  T^A.  Yes. 

Q.  And  the  coast  of  Massachusetts  t — A.  Yes. 

Q.  Is  that  yield  so  great  as  you  mention,  during  the  winter  ?— A.  It  is  during  both 
ppring  and  fall.    These  fish  are  found  all  along  the  coast  in  the  spring. 

Q.  During  what  months  is  this  the  case  in  the  spring  f — A.  In  April  and  May. 

Q.  And  in  winter? — A.  I  do  not  think  that  they  are  caught  in  winter  north  of  Cai* 
Cod ;  I  do  not  think  so;  but  so  little  is  known  of  the  biology  and  the  natural  bistorr 
of  herring  that  this  might  be  the  fact,  and  yet  it  bo  not  known — I  mean  not  known 
to  the  ordinary  public.  It  was  entirely  new  to  me  five  years  aeo  that  herricg 
spawned  on  the  Massachusetts  c^oast  at  all. 

Q.  Then  there  is  no  winter  herring-fishery  there  f — A.  The  winter  fishery  is  a  very 
small  one ;  it  is  carried  on  around  Block  Island  and  Narragansett  Bay,  but  whether 
capabilities  exist  for  prosecuting  a  winter  fishery  elsewhere  on  the  coast  I  cann<»t 

say. 

Q.  How  do  you  account  then  for  the  fact  that  such  a  number  of  your  vessels  come 
to  the  southern  coast  of  Newtmindland  for  herring,  if  they  are  so  prolific  on  your  own 
coast  f—A.  That  I  cannot  say.    Why  trad^  follows  ono  line  or  direction  rather  thaa 
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aoolker  I  do  not  know.  They  may  not  have  appliances  for  catching  thorn  on  our 
coant,  and  they  may  not  have  the  means  of  taking  them  in  sach  quantities  as  is  pos- 
sible at  Newfoundland.;  but  it  is  certainly  a  notorious  fact  that  herring  are  much 
more  abundant  on  the  coast  of  Newfoundland  than  they  are  on  the  coast  of  the 
United  States;  though  whether  the  herring  that  are  wanted  on  the  United  States 
coast  could  or  could  not  be  had  in  the  United  States,  I  cannot  say ;  but  I  do  think 
that  herring  are  vastly  more  abundant  in  Newfoundland  and  the  Bay  of  Fnndy  than 
they  are  farther  south. 

Q.  That  accounts,  then,  for  the  number  of  your  vessels  that  come  to  Newfoundland 
for  them,  no  doubt.  Give  us  the  number  of  miles  of  United  States  coast  along  which 
fishing  rights  have  been  conceded  to  British  subjects  under  the  Washington  Treaty  f — 
A.  1,112. 

Q.  Can  you  give  the  extent  of  the  Dominion  coa^t,  including  that  of  Newfound- 
land ? — A.  Yes;  the  coast  line  of  the  Province  of  Canada  is  810  miles;  of  New  Brnns* 
wick,  1,000  miles;  of  Nova  Scotia,  390  miles;  of  Newfoundland,  1,650  miles;  of 
Grand  Manan,  30  miles ;  of  Prince  Edward  Island,  285  miles ;  of  the  Magdalen  Isl- 
ands, 85  miles ;  and  of  Antioosti  Island,  265  miles ;  the  total  length  of  the  coast  line 
of  Eastern  British  North  America  is  4,515  miles,  four  times  that  of  the  United  States 
east  of  Cape  Cod. 

By  Mr.  Daha  : 
Q.  Following  the  bays  T — A.  Following  the  large  bays,  bat  omitting  the  smaller 


By  Mr.  Whiteway  : 

Q.  In  ^our  statement  regarding  the  annual  product  of  the  Dominion  fisheries,  yon 
have  not  included  the  Newfoundland  fisheries  T — A.  No ;  I  have  only  th  at  of  the  Do- 
minion of  Canada. 

Q.  Are  you  aware  that  something  like  1,500,000  or  1,600,000  quintals  of  fish  are 
caught  in  Newfoundland  alone  f — A.  I  think  that  is  very  probable,  but  I  do  not 
know. 

Q.  Besides  the  large  herring  fishery  f — A.  I  am  very  anxious  to  know  exactly  what 
the  Newfoundland  catch  is  ;  I  have  made  inquiries  respecting  it ;  but  I  have  not  been 
able  to  obtain  any  such  public  data. 

Q.  Yon  say  that  the  depletion  of  the  codfish  on  the  coast  has  been  the  result  of  the 
depletion  of  the  river  fisheries  on  the  coast  of  Massachusetts  T — ^A.  I  gave  that  as  pre- 
sumably one  reason  for.it.    It  is  probably  a  very  important  element  in  the  fishery. 

Q.  Then  any  act  which  may  prove  injurious  to  the  bay  fisheries  on  the  coast  would 
serioaaly  afiect  the  inshore  fisheries  by  removing  that  wliich  induced  the  cod  to  go  on 
the  coast  t — A.  Yes ;  it  would  have  its  effect,  I  think.    Possibly  a  very  decided  effect. 

Q.  As  a  naturalist  I  would  ask  you  to  answer  one  or  two  questions.  What  do  yon 
mean  by  the  term  '' fish  '^t  Can  you  give  us  a  definition? — A.  Well,  a  fish  is  a  cold- 
blooded vertebrate,  having  a  particular  mode  of  respiration.  It  breathes  through 
gills  instead  of  lungs,  and  it  has  a  heart  of  a  particular  construction. 

Q.  I  will  read  the  definition  from  a  book  published  in  New  York  by  Harper  Broth- 
ers, the  Encyclopedia  of  Commerce.  I  presume  that  is  an  authority  that  can  be  relied 
apon  [reads  definition].  I  suppose  that  is  a  definition  that  can  be  relied  upon  f — A. 
No ;  I  think  it  cannot  be  relied  upon  at  all.  That  would  make  anything  that  floats 
in  the  water  a  fish.    So  that  the  seal  would  be  a  fish  and  the  otter  would  be  a  fish. 

Q.  This  is  the  Encyclopedia  of  Commerce.  I  suppose  it  is  reliable.  I  mean  as  an 
encyclopedia  of  commerce?— A.  Well,  I  don't  know.  I  don*t  think  it  is  quoted  very 
much.  It  is  probably  a  very  good  compilation.  There  are  a  great  many  books  of 
that  class  that  one  has  occasion  to  look  at  without  feeling  that  they  are  perfectly  ac- 
curate. 

Q.  Do  you  consider  the  seal  a  fish  ?— A.  Not  at  all. 

Q.  Whyf— A.  Because  it  is  a  warm-blooded  mammal.  It  breathes  by  means  of 
Inogs,  Ac. 
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Q.  Is  not  the  whale  the  same  f — A.  The  whale  is  no  more  a  fish  than  the  seal 

Q.  It  is  a  mammal;  it  is  a  swimmer? — A.  If  yon  were  to  fall  overboard  in  mid- 
ocean  you  would  be  a  swimmer. 

Q.  How  is  it  with  the  walrus? — A.  It  is  a  mammal,  not  a  fish. 

Q.  So  is  the  whale  is  it  not  ? — A.  Yes. 

Q.  How  do  yon  draw  a  distinction  between  the  whale  and  the  seal ;  the  one  yon 
consider  a  fish  and  the  other  not  ? — A.  I  don't  consider  the  seal  a  fish. 

Q.  I  thought  you  did.  Now,  don't  you  consider  it  a  very  unr  easonable  action  on 
the  part  of  the  United  States,  the  refusal  to  admit  seal-oil  as  fish-oil.  Perhaps  yoo 
don't  care  to  answer  ? — A.  I  don't  object  to  answer.  lam  not  a  politician.  I  am  per- 
fectly willing  to  answer  the  question.  I  know  that  the  p  enguin  is  considered  a  fish, 
commercially — that  is,  that  penguin-oil  is  received  in  England  as  fiah-oiL 

Q.  That  is  a  very  important  matter.  I  should  like  very  much  to  have  it  taken  down 
that,  as  a  commercial  oil,  the  penguin-oil  is  considered  a  fish-oil  ? — A.  It  is  in  London. 

Q.  Is  it  not  in  the  United  States  ? — A.  No ;  but  as  far  as  I  am  informed  the  oil  ii 
classified  in  the  London  custom-house  and  trade  returns  as  a  fish-oil. 

Q.  What  is  the  quintal  in  weight? — ^A.  112  pounds  in  some  localities,  and  in  some 
100  pounds. 

Q.  It  was  given  here  as  114  pounds  ? — ^A.  Well,  it  might  be  114  pounds.  It  is  sim- 
ply my  impression  that  the  quintal  is  considered  112  pounds.  I  would  not  be  posi- 
tite.    A  practical  fish-dealer  would  give  more  positive  information  than  I  could. 

By  Mr.  Daka: 
Q.  Here,  on  the  148th  page  of  British  Testimony  we  have  a  letter  fit>m  Govenior 
Hill  to  the  Earl  of  Kimberly,  taken  from  the  Journals  of  the  legislative  council  in 
Newfoundland.    It  appears  here,  in  the  evidence  of  Judge  Bonn  ett,  as  follows : 

GovEBNMsirr  House, 

Newfoundlandy  July  4, 1871. 

Mt  Lord  :  I  have  the  honor  to  inform  your  lordship  that  on  the  1st  instant  I  sent 

a  telegram  to  your  lordship,  as  follows,  viz :  ''  In  reference  to  terms  of  Washington 

treaty,  it  is  understood  that  fish-oil  includes  seal-oil.    Explanation  will  oblige  thii 

Government."    And  on  the  3d  instant  received  the  following  reply,  viz :    *'  I  am  of 

opinion  that  fish-oil  does  not  include  seal-olL— Earl  Kibiberly." 

I  have,  &c., 

STEPHEN  J.  HILL. 

The  Right  Honorable  the  Earl  of  Kimberly, 

4'o.,  fCf  4'c. 

■ 
Now  you  were  asked  a  question  what  you  thought  of  the  exclusion  of  that  oiL 

Mr.  Whiteway.  He  didn't  answer  it. 

Mr.  Dana.  You  withdrew  it,  didn't  you  ?    Perhaps  this  letter  occurred  to  jonr 

mind. 

The  President.  We  suggested  that  the  question  had  better  be  withdrawn. 

By  Sir  Alexander  Galt  : 
Q.  Before  you  leave,  there  are  one  or  two  questions  I  would  like  to  ask  you.  We 
have  been  told  by  a  witness— I  think  it  was  a  pilot — that  there  was  a  difference  in  the 
appearauce  of  the  codfish  that  was  caught  in  certain  waters.  I  would  like  to  ask  if 
you  have  noticed  that  yourself  ?-^ A.  Yes,  there  are  a  great  many  varieties  of  eod. 
They  are,  as  fietf  as  I  Relieve,  one  species,  but  they  assume  peculiar  varieties,  depend- 
ing upon  the  particular  bottom  they  are  found  on  and  the  food  they  consume.  Expert! 
will  tell  you  from  what  Banks  particular  fish  are  taken.  For  instance,  inshore  cod 
are  nearly  all  red,  while  outside  cod  are  gray.  Some  have  larger  heads,  some  smaller, 
some  have  stout  shoulders,  and  some  are  slender,  but  all  these  differences  are  loeil 
and  do  not  involve  a  distinction  of  species. 
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Q.  Would  not  that,  in  yonr  opinion,  confirm  the  theory  that  the  cod  is  not  really 
a  migratory  fiah  f — A.  It  would.  That  ia  very  good  evidence  that  there  is  no  great 
migration. 

Q.  There  is  another  question  I  wished  to  ask  yon.  Yon  gave  ns  a  very  interesting 
aceonnt  of  a  company  that  has  been  formed  for  the  purpose  of  catching  these  pre- 
daoeoQs  fish,  and  yon  seemed  to  think  it  would  have  the  e£feot  of  materially  dimin- 
ishing their  numbers.  Well,  if  human  means  can  reduce  the  predaoeous  fish,  would 
yon  not  think  that  the  appliances  that  are  being  used  by  fishermen  must  be  dimin- 
ishing the  edible  fishf — A.  I  don't  think  that  the  amount  captured  by  man  has  any 
appreciable  infiuence  upon  the  supply  of  fish  in  the  sea. 

Q.  Well,  that  is  what  I  understood  you  to  say.— A.  That  whatever  e£fect  is  pro- 
dneed  by  waste  or  extravagance  in  the  capture  of  the  fish  is  itself  so  trifiing,  in  pro- 
portion to  the  natural  wear  and  tear  of  the  fish,  that  it  may  be  thrown  entirely  out 
of  account.  The  report  of  the  British  Fishery  Commission  is  very  satisfactory  on 
that  point. 

Q.  The  only  reason  why  I  asked  the  question  was  that  you  seemed  to  think  this 
company  would  succeed  in  reducing  the  number  of  predaceous  fish.— A.  Well,  those 
are  large  and  take  a  long  time  to  get  their  growth.  Ton  can  imagine  a  limit  to  the 
abundance  of  certain  fish  like  the  shark,  though  you  cannot  to  the  other  fish,  such 
as  the  cod  and  the  mackerel. 

Q.  Tou  are  United  States  Commissioner.  Are  you  clothed  with  authority  respect- 
ing the  several  States  of  the  Union  f— A.  No. 

Q.  Well,  have  you  any  autliority  f — ^A.  I  have  none,  except  that  they  are  all  per- 
fectly willing  to  have  me  spend  all  the  money  I  will  in  their  ports,  and  that  they  are 
willing  to  have  me  put  as  many  shad,  salmon,  and  cod,  and  useful  food-fishes  as  I 
thiuk  I  can  spare  in  their  waters. . 

Q.  Have  the  United  States  collectively  or  the  individual  States  the  constitutional 
control  over  their  fisheries;  that  is,  their  inshore  fisheries  ?— A.  The  river  fisheries  are 
nnderthe  control  of  the  several  States,  and  the  question  of  the  Jurisdiction  of  the  sea 
fisheries  has  not  yet  been  settled.  For  the  present  it  lies  in  the  States.  The  general 
Government  has  exercised  no  control  or  authority  on  the  inshore  fisheries. 

By  Hon.  Mr.  Kblloog  : 

Q.  Referring  to  your  hypothesis  about  the  waters  of  the  world  being  supplied  with 
one  kind  offish  as  another  leaves,  what  have  you  to  say  in  regard  to  the  whale  fish- 
ery; what  is  going  to  supply  that? — ^A.  Well,  a  fishery  diminishes  to  a  certain  extent 
until  it  does  not  pay,  and  then  is  abandoned.  After  being  let  alone  it  increases  and 
again  becomes  a  profitable  enterprise. 

Q.  Have  any  of  the  species  of  fish  that  were  used  in  ancient  times  disappeared  f 
They  osed  fish  in  ancient  times  just  as  much  as  they  do  now.  Do  you  know  of  any 
tribe  having  actually  disappeared  f— A.  The  only  kind  of  fish  that  has  gone  entirely 
out,  so  far  as  I  know,  is  a  kind  of  mackerel  that  was  formerly  found,  known  as  the 
ehnb-mackerel  or  big-eye  mackerel.  It  was  formerly  well  known.  Thirty  years  ago 
it  was  extremely  common,  a  steady  measurable  article  of  the  fish  supply.  I  have  been 
in  search  of  specimens  ever  since  I  have  been  in  my  present  line  of  inquiry,  and  have 
a  standing  o£fer  of  |25  for  a  specimen,  but  it  has  not  been  produced.  There  are  many 
instances  of  the  local  abandonment  of  extensive  shores.  For  instance,  herring  was 
formerly  abundant  on  the  coast  of  Sweden. 

Q.  Do  you  refer  to  a  distinct  species  of  mackerel  f — A.  A  totally  distinct  species. 
We  had  two  species  on  our  coast  and  now  we  have  only  one.  I  dare  say  there  may 
be  a  few,  but  we  don't  find  them  as  formerly. 
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The  following  statistics,  prepared  by  Mr.  Gr.  Brown  Qoode,  are  quoted 
from  pages  3357,  3360-3  of  the  docaments  and  proc  eedings  of  the  Hali- 
fax Commission ; 

EHimated  total  of  American  fisheries  for  1676. 

Consol idated  table  of  sea  fisheries  east  of  Cape  May |13, 030,  SI 

Lake  fisheries  in  1872  (Milner) : 1,600,000 

Products  of  whale  fishery 2,737,3<9 

17.368,200 

This  is  exclasive  of  all  river  fisheries ;  of  the  river  fisheries  of  sabnoo^ 
shad,  alewives,  and  striped  bass ;  of  the  coast  fisheries  south  of  Dela< 
ware  Bay  (mallet,  blnefish,  menhaden,  &c.) }  of  all  the  Pacific  coast 
fisheries  (salmon,  cod,  haddock,  &c.) ;  of  the  shell-fish  (oysters,  dams, 
&c.);  of  the  Crustaceans  (lobsters,  crabs,  &c.);  of  sponges;  of  skins;  of 
fur  and  other  seals,  and  of  their  oil.  For  these,  thirty  millions  of  dollars 
($30,000,000)  is  considered  to  be  a  reasonable  estimate. 

Weirs  and  traps  on  the  southern  coast  of  New  England, 


Locality. 


South  side  of  Cape  Cod . . . . 
Martha's  Vineyard  Sound 

Blizzard's  Buy 

Block  Island 

Norragansett  Bay 


Total 


Men. 


12 
210 


Id  addition  to  the  above  there  are  one  hundred  fykes,  managed  by  fourteen  men. 

Table  showing  the  statistics  of  the  manufacture  of  menhaden  oil  and  guano  in  the  Uniied 

States  in  the  years  1873,  1874,  1875,  1876. 


Xiimber  of  factories  in  operation 

NuQil>cr  of  sail-vessels  employed 

Number  of  steam-vessels  employed 

Niimhor  of  men  employed  in  fisheries 

N  um ber  of  men  employed  in  factories 

Total  number  of  men  employed 

Amount  of  capital  invested 

Xnmber  of  fisn  taken 

N  umber  of  fish  taken  (estimated  in  barrels) 

Number  of  gallons  of  oil  made 

Number  of  tons  of  guano  made 

Number  of  gallons  of  oil  held  by  maaufncturers 

nt  the  end  of  the  year 

N  uraber  of  tons  of  guano  held  by  manufacturers 

at  the  end  of  the  year 

Value  of  oil,  at  37  cents 

Value  of  guano,  at  $11 

Total  value  of  manufactured  products 


1873. 


62 

383 

20 

1,009 

1,197 

2,806 

$2,388,000 

397, 700, 000 

1, 103, 100 

2,214.800 

36,299 

484,520 

2,700 

$819, 476 

$399,199 

$1, 218, 675 


1874. 


64 

283 

25 

871 

1,567 

2,438 

$2,500,000 

492,878.000 

1,478,634 

3,872,8^ 

50.976 

648,000 

5,200 

$1,247,950 

$560,736 

$1.808»686 


1875. 


90 

ao4 

39 


2,633 

$2,650,000 

563.827,000 

1,887.767 

2,681,487 

53,825 

125^000 

1.850 

$902,140 

$589,875 

$1,582,015 


1876. 


14 
4< 


2,791 

$2,750,100 

512.450,000 

1,585,88$ 

2,96^000 

51,215 

2HM 

7,255 

$1,107,040 

$563,006 

$1,670^715 


Total  number  of  menhaden  annually  taken  on  the  coast  of  the  United  States,  estimate  750.000,000. 

In  1874  one  company,  on  the  coast  of  New  Jersey,  put  up  30,000  dozen  boxes  of  meahaaea  in  oil 
under  the  name  of  ^'American  sardines,"  the  value  of  which  was,  at  least,  $90,000. 

On  the  coast  of  New  England  thirty-five  decked  vessels  and  numerous  small  ones,  engage  in  th« 
bait  fishery,  the  catch  of  which  approximates  100,000  barrels  annually,  worth  firom  $100,000  to$130.000L 

In  tbe  following  table  the  cured  cod  have  been  restored  to  their  green 
weight  (three  times  as  mach).  The  salted  mackerel  have  been  restored 
to  their  green  weight  (one-sixth, additional).  By  inshore  flsheries  is 
meant  those  conducted  from  shore,  and  by  offshore  fisheries  those  con- 
ducted ia  large  vessels,  principally  those  having  over  20  toas  bardeo. 
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Backland,  cited 75,82 

Balboa  flavus 38 

BalladebiliA 36 

soliUda 35 

tritioea 38 

Baltotr,  used  in  fishing 110 

Burnaby's  Travels,  cited 51 

Busyoon 131 

Butterfish  27,83,215 

food  for  fishea 40,41,42,44 

Caird,  James 122 

Callineotes  haatatas 32,39,132 

Calliopiaa  Iffivioacula 87 

CalUstacoDvexa 34,37 

Canada,  coaatline 211 

legialative  aid  to  fiaheriea 60 

aystem  of  fishery  atatiatica 15. 21 
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A  REVIEW  OF  THE  FLOUNDERS  AND  SOLES  (PLEURONEC- 

TIDE)  OF  AMERICA  AND  EUROPE. 


By  David  Stark  Jordan  and  David  Kop  Goss. 


In  this  paper  we  have  tried  to  give  tbe  synonymy  of  all  the  genera 
and  species  of  flounders  and  soles  (Pleurpnectidcc)  found  in  the  waters 
of  America  and  Europe,,  together  with  aualyttcal  keys  by  which  the 
gnmps  may  be  distinguished. 

The  material  we  have  examined  includes  (1)  all  the  flounders  in  the 
museum  of  the  Indiana  University,  which  contains  a  large  representa- 
tion of  the  species  found  on  our  Pacific  coasts  in  the  Gulf  of  Mexico, 
and  in  the  Mediterranean;  (2)  much,  but  not  all,  of  the  material  con- 
tained in  the  United  States  National  Museum,  more  especially  the  speci- 
mens collected  by  Dr.  Jordan  and  by  Dr.  Gilbert;  and  (3)  all  the  floun 
ders  contained  in.  the  Museum  of  Comparative  Zoology,  at  Cambridge, 
Mass.  This  museum  is  rich  in  South  American  forms,  the  collections 
made  by  Professor  Agassiz,  Dr.  Steindachner,  and  others  for  this  mu- 
seum being  very  extensive.  Only  the  collections  in  the  Indiana  Uni- 
versity have  been  studied  by  the  junior  author;  for  all  statements  re- 
garding other  sxMicimens,  and,  in  general,  for  everything  said  regarding 
tbe  South  American  species,  the  senior  author  is  responsible.  We  are 
under  special  obligations  to  Prof.  Alexander  Agassiz,  director  of  the 
3In8enm  of  Comparative  Zoology,  and  to  Mr.  Samuel  Garman,  curator 
of  the  flshes,  for  many  courtesies  in  connection  with  our  studies  in  tbat 
museum. 

We  regard  the  order  of  Heterosomata  ('^flat-fishes,''  with  both  eyes 
on  the  same  side  of  the  head)  as  constituting  a  single  family,  Pleuro- 
nectidce.  We  find  ourselves  unable  to  separate  the  soles  as  a  distinct 
family  from  the  flounders.  The  characters  which  mark  them  as  a  group 
seem  no  more  important  than  those  which  set  off  one  subfamily  of 
flounders  from  another. 

The  group  of  *'  Bibroniidce'"  recently  recognized  by  some  of  the  Ital- 
ian ichthyologists  as  a  separate  family  {^^  BihronidV'^)  is  composed  en- 
tirely of  larval  forms  in  the  early  stages  of  their  development.  In  this 
condition  the  eyes  are  symmetrical  and  the  body  translucent.  Several 
generic  names  have  been  given  to  these  peculiar  forms  ( Peloria,  Bibronia, 
Caccolus,  Charybdiaj  BascaniuSn  Delothyris),  but,  of  course,  these  genera 
isan  have  no  permanent  i>lace  in  the  system.  Pcloria  has  been  shown 
by  Dr.  Emery  to  be  the  young  of  Platoplirys  (Rhoviboidichthys).  The 
others  seem  to  belong  to  the  Cynoglossincc  or  to  some  allied  group,  but 
we  are  not  yet  certain  as  to  the  correct  identification  of  any  of  them. 
[1]  225 
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We  recognize  amoug  the  Pleuronectidce  seven  subfamilies — Hippo- 
glmsincB^  Pleuronectince,  Samarince^  PlatessincBj  OncopterituB,  Soleinm^  and 
Cynoglossince.  The  Samarince  and  OncopterincB  are  all  of  recent  discov- 
ery. The  other  groups  correspond  exactly  to  the  live  **  subgenera^ 
(Hippoglo88ti8y  Rhombus,  Flatessay  Solea,  and  Pla{ftma)  recognized  by 
Guvier.  These  subfamilies  are  natural  groups  and  are  in  most  cases 
easily  distinguished,  although  some  few  aberrant  genera  exist  which 
serve  as  links  joining  one  group  to  another.  Thus  Isopsetta  of  the 
Platessince  is  certainly  a  near  ally  of  PsettichthySj  which  is  as  certainly 
'  a  genuine  member  of  the  Hippoglossinw. 

The  HippoglossiruB  and  the  Platessince  are  largely  arctic  in  their  dis- 
tribution, few  of  the  former  group  and  none  of  the  latter  extending  into 
the  tropics.  The  Oncopterinw  seem  to  take  the  place  of  the  PUUet- 
since  in  antarctic  waters,  but  the  species  of  this  group  are  few  in  nom- 
ber.  The  Pleuroneotince  and  the  soles  are,  on  the  other  hand,  essentially 
warm-water  fishes,  their  representatives  in  the  north  being  compara- 
tively few.  The  Samarince  are  few  in  number  and  belong  to  the  East 
Indian  fauna. 

As  the  tropical  Hippoglossince  and  all  the  Pleuronectince  are  sinis- 
tral species,  the  eyes  and  color  being  on  the  leftside  of  the  body,  it  fol- 
lows that  the  tropical  flounders  are  nearly  all  left-sided  species,  while 
those  of  arctic  and  antarctic  waters  are  chiefly  dextral  species,  the 
eyes  and  color  on  the  right. 

Still  more  curious  is  the  relation  between  the  number  of  vertebrs 
and  the  geographical  distribution  of  the  various  species. 

It  has  been  already  noticed  by  Dr.  Giinther  and  others  that  in  some 
groups  of  fishes  northern  representatives  have  the  number  of  vertebra 
increased.  In  no  group  is  this  more  striking  than  in  the  floanders,  as 
the  following  table  showing  the  numbers  of  the  vertebrae  in  various 
species  will  clearly  show.  The  numbers  inclosed  in  brackets  are  copied 
from  Dr.  GUnther ;  the  others  represent  our  own  count  of  specimens  con- 
tained in  the  museum  of  the  Indiana  University. 

Xumbera  of  vertehrce  in  flounders. 

I.  — HlPPOGLOSSlN^. 

Hippoglo88U8  hippogloBsus 16  +  34=  50 

Atheresthes  stomias 12  +  37=  19 

Hippoglossoides  platessoides 13  +  32  =  45 

Lyopsetta  exilis 11  +  34=  ^ 

Eopsetta  jordaui 11  +  32=  43 

Psettichthys  melanostictus 11  +  29=  40 

Paralichtbys  oblongus 11  +  30=  41 

Paralichtbys  dentatas 10  +  30=  40 

Paralichtbys  letbostigma 10  +  27=  37 

Paralicbtbys  albigutta 10  +  27=  37 

Paralicbtbys  califomicus 10  +  25=  35 

Xystreurys  liolepis 12  +  25  =  37 

Aocylopsetta  quadrocellata ,,,....,,.  11+26=  35 
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II. — Pleuroxectin^. 

MoQoleae  Meailicauda.. [43] 

LepidorhombuB  whiff-iagonis [11  -f  30  =  41] 

Citharicbtbys  sordidas 11  +  29=  40 

Platopbryts  Innatas 9  +  30=  39 

▲mogloesus  laterna .' 10  +  28=  38 

Arnogloasna  grobmanni 10  +  28=  38 

Zeagoptems  punctatas [12  +  25=  37] 

Platopbrys  ocellatns 10  +  27=  37 

PIearonect«8  macalatas 11+25=  36 

Pleuronectee  rboinbas 12  +  24=  36 

Syacinm  papiliosom 11  +  25=  36 

Cilbaricbtbys  arctifroDS 10  +  26=  36 

Syaciom  micmmm .  10  +  25=  35 

Pbrynorbombas  regios 10  +  25=  35 

Citbaricbtbya  spUopteroa 10  +  24=  34 

Citbaricbtbys  maorops 10  +  24=  34 

Eteopaa  micToetomas 10  +  24=  34 

Etropaa  croaaotna 10+24=  34 

Axeria  panamenaia 33 

Piearonectea  mazimua 12  +  19=  31 

III.  — PULTESSIN^. 

Glyptocepbalaa  zacbirua 13  +  52=  65 

Glyptocepbalaa  cynogloasaa [58] 

Microatomna  pacificaa 12  +  40=  52 

Microotomas  kitt...: [13  +  35=  48] 

Paropbrya  vetalua 11  +  33=  44 

Platcaaa  plateaaa [14+29=  43] 

I»op«etU  iaolepis 10  +  32=  42 

Lepidopaetta  bilineata 11  +  29=  40 

Limanda  limanda « [40] 

LiopMtta  glacialia .13  +  27=  40 

Pieaitmicbtbys  decarrens 14+26=:  40 

Plearooicbtbya  verticalia 13  +  25=  38 

Platessa  glabra 11+26=  37 

PUteaaadeaua [12  +  24=  36] 

Pseadoplearonectea  americanas 10  +  26=  36 

Hypaopaetta  gnttulata 11+24=  35 

PUticbtbya  atellatua 12  +  23=  35 

IV.— SOLEINiE. 

Bracblrna  zebra [8+41=  49] 

Soleaaoka... 9+40=  4> 

Solea  kleini 10+37=  47 

Solea  anrantiaca [46] 

Monocbiraa  ocellatua 9+28=  37 

M  onocbiroa  latena 8+29=  37 

Monocbmui  biapidaa 9+25=  34 

Acbirus  faaciataa 8+20=  28 

Aebima  inacriptTia 9+19=  28 

v.— Cynoolossin^. 

Sympbnma  atricaada 10+42=  52 

Sympbnma  nigreacena 9+40=  49 

Sympbnma  plaginaa ^ 9+38=  47 
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The  subdivision  of  the  flounders  intx)  genera  leaves  room  for  coosid- 
erable  variety  of  opinion.  Most  of  the  species  are  well  detiued  and 
easily  recognized,  but  they  do  not  fall  readily  into  generic  groups  unless 
we  regard  almost  every  well-marked  species  as  the  type  of  a  distinct 
genus.  A  natural  result  of  an  attempt  at  sharply  defining  the  genen 
is  to  reach  what  seems  an  extreme  degree  of  generic  subdivision.  On 
the  other  hand,  attempts  to  unite  these  smaller  groups  to  form  larger 
ones  often  leave  these  larger  ones  at  once  unnatural  and  ill-deflned. 

It  will  probably  appear  to  some  that  the  process  of  generic  sabdi- 
vision  has  been  in  this  paper  carried  too  far.  It  is  possible  tbat  this  is 
true,  but  the  arrangement  which  wo  have  adopted  seems  to  bring  oat 
the  relations  ot  the  different  forms  better  than  can  be  done  by  a  mm 
"  conservative"  view  of  the  genera.  For  those  who  would  reduce  the 
number  of  groups  we  suggest  the  following  list  of  genera  as  reprBaenfc- 
Ing  a  not  unnatural  mode  of  arrangement. 

I.—HlPPOGLOSSINiE. 

Atherksthes. 

Pl^TYSOMATICHTHYS. 
HiPPOGLOSSUS. 

c  Lyopsetta. 
HiPPOGL0880iDE8<  Eopsetta. 

(  Hippoglodsoides, 

PSETTICHTHYS. 

HiPPOGLOSsiXA^  ^iPPoglossina. 

I  Xystreurya. 

Paraxichthys  <    .      ,       ,:: 

)  Ancyiopseita, 

II. — PLEUU02iECTID/i:. 

Phryxoruombus. 

Zeugopterus. 

Lepidoriiombus. 

CiTUARUS. 

^  C  Bothus. 

PLEURONECTES  <    m 


Arnoglossus. 
Platopurys. 


Cithajuchthys  i 


Syacium, 

Orthopsetta. 

Ciiharichthps, 

Azevia. 

Eiropus. 

Thysanopsetta, 


Monolenk. 


III. — Platessin>e. 


c  rieuronichthys, 

PlEUROXICIITIIYS  <    rr  ** 

I  Iiypsopsetta, 
Isopsetta. 
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•ParapUrys, 
Inopsetta. 
Lepidopaetia. 
Limanda. 
ESSA  I  P»eudopleurou€cictt. 
Plniessa, 
FlenuB. 
Liopseita. 
,  Platichthya. 

tOSTOMUS. 
ICOGLOSSUS. 


rv.— Oncoptbrin^. 


>PTKRUa 


v.— SOLEIN-<E. 


c  Apianichihys. 

KACIURU8. 

SAchirus. 
Baiostama. 
t  Monochirus. 
0CH1RUS<  MicrochiruB, 
(  Quauelia, 

EA. 

CHIRUS. 


PHURU8 


Symphurus. 

Bascanius, 

DelothyrU. 

ICharyhcUa, 
Bibronia, 
Acedia, 


VI.— CYNOGLOSSINiE. 


Larval  forma 


ANALYSIS  OF  SUBFAMILIES  OF  PLEUBONECTIDJE, 


mmdert :  Edge  of  prooperclo  f roo ;  month  with  developed  teeth  }  pectoral  and 
ventrals  well  developed  (one  pectoral*  or  one  ventral  occasionally  absent). 

(oath  nearly  symmetrical,  the  dentition  nearly  equally  developed  on  both  sides, 

the  gape  usually,  but  not  always,  wide. 
Ventral  fins  symmetrical,  similar  in  position  and  in  form  of  base,  the  ventral 
fin  of  the  eyed  side  not  being  extended  along  the  ridge  of  the  abdomen. 

HiPPOOLOSSIN  ^  I. 

.  Ventral  fins  unsymmetrical,  dissimilar  in  position  and  usually  also  in  form, 
the  ventral  fin  of  the  eyed  side  being  extended  along  the  ridge  of  the  ab- 
domen.   Eyes  and  color  on  the  left  side Pleuronectix^  Il.t 

th  pectorals  are  wanting  in  the  genus  Mancopaeita  Gill  (=  Lepidopaetia  Gthr.), 
;arctic  member  of  the  PUuronccHfus. 

the, Samarinaf  the  eyes  and  color  are  on  the  right  side,  the  mouth  is  small  buv 
oymmetrical,  the  ventral  fins  are  both  lateral  but  with  base  somewhat  pro- 
i,  the  gill-rakers  are  minute,  and  in  most  of  the  species  some  of  the  dorsal  rays 
unentoos  and  simple,  resembling  spines.  The  group,  like  the  One  opterinas^  seems 
[>etween  PUmroneciintx  and  PlatesHnte.  It  seems  to  iucludo  the  genera  Samaris, 
uetetf  PcDcilopaetta,  and  Nematopa,  all  belonging  to  t  he  ludo-Pacific  fauna. 
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hh.  Mouth  nnsymmetricaly  the  jaws  on  the  eyed  side  with  nearly  straight  outline, 
the  bones  on  the  blind  side  strongly  carved ;  teeth  chiefly  on  the  blind 
side. 
d.  Ventral  fins  unsymmetrical,  that  of  the  eyed  side  extended  along  the  ridge 
of  the  abdomen,  snout  with  a  free  ray  or  other  appendage  in  connectioo 
with  the  first  ray  of  the  dorsal.    Eyes  and  color  on  the  right  side. 

Oncopttwx*  nL 
dd.  Ventral  fins  nearly  or  quite  symmetrical,  that  of  the  eyed  side  with  abort 
base ;  eyes  and  color  on  the  right  side  (with  occasional  exceptions). 

PLATKSSLXiE  IV. 

aa.  Soles,  Edge  of  preopercle  adnate,  usually  obscured  by  the  scales ;  mooth  reij 
small,  much  twisted  toward  the  blind  side,  and  with  rudimentary  teetb; 
pectoral  and  ventral  fins  generally  small,  occasionally  obsolete. 

€,  Eyes  on  the  right  side,  separated  by  a  bony  ridge Soleix^e  V. 

ee.  Eyes  on  the  left  side,  not  separated  by  a  bony  ridge Cynoolossik£  VI. 

ANALYSIS  OF  GENERA  OF  PLEUBONECTIDM  FOUND  IN  AMERICA  AitD 

EUROPE, 

Subfamily  I.-HIPPOQLOSSINiE. 

{Large-moutlied  flounders  with  the  ventral  fins  aymmeirical.) 

Mouth  symmetrical,  the  jaws  and  the  dentition  nearly  equally  devel- 
oped on  both  sides ;  gape  usually  wide,  the  maxillary  more  than  one- 
third  length  of  head.  Lower  pharyngeals  narrow,  usually  with  batooe 
or  two  rows  of  sharp  teeth  ;  teeth  in  jaws  usually  acute.  Eyes  large; 
edge  of  preopercle  free.  Pectoral  and  ventral  fins  well  developed,  tk 
ventral  fins  similar  in  position  and  in  form  of  base,  the  ventral  fin  of  the 
eyed  side  not  being  attached  along  the  ridge  of  the  abdomen.  Septum 
of  gill  cavity  without  foramen. 

a.   Vertebra  andfin^raya  much  increased  in  number  ( the  vertebrse  about  50,  the  dorsal  nji 

about  100,  the  anal  rays  about  85) ;  body  comparatively  elongate; 
caudal  fin  lunate;  lateral  line  simple;  anal  spine  mostly obto- 
lete.   Dextral  species,  Arctic  in  distribution.     (Genera  allied  to 
Hippoglossus,) 
c.  Large  teeth  in  both  jaws  arrow-shapedt  biserial,  some  of  them  'depressible ;  upper 

eye  with  vertical  range ;  gill-rakers  shoct ;  scales  deciduous,  cili- 
ated ;  lateral  line  without  arch ;  flesh  soft.     Vertebras  {stomm) 

12-f. '57=49 Atherbsthes,  1. 

cc.  Large  teeth  not  arrow-shaped,  biserial  above,  uniserial  below ;  scales  verr 

small,  cycloid ;  gill-rakers  long  and  slender;  eyes  strictly  latertl. 
d.  Lateral  Hue  without  anterior  arch ;  lower  pharyngeal  teeth  uniserial. 

Platysomatichthys,  1 
dd.  Lateral  line  with  an  Interior  arch ;  lower  pharyngeal  teeth  biserial :  vertebrv 

(hippoglossus)  16-^-^=50 HiPPooLOSsrs,  3. 

aa,  Vertebrce  and  fin-rays  in  moderate  number  (vertebrse  less  th%n  46,  dorsal  rays  le« 

than  95,  anal  rays  less  than  75) ;  caudal  fin  double  truncate  or 
rounded,  the  median  rays  longest. 
/.  Lateral  line  without  distinct  anterior  arch  ;  vertebrse,  40  to  46 ;  body  not- 

mally  dextral  ;*  caudal  peduncle  distinct ;  scales  ciliated  ;  anil 
spine  usually  strong.  Species  of  subarctic  distribution.  (Genen 
allied  to  Hippoglossoides.) 

"Frequently  sinistral  in  Bippoghasoides  elassodon. 
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g.  Lateral  line  simple    (without  accessory  dorsal  branch) ;   teeth    sharp,  . 

those  of  lower  jaw  nniserial;  dorsal  beginning  above  eye. 

k.  Teeth  in  the  npper  Jaw  biserial. 

i.  Scales  comparatively  large,  thin,  and  decidaons  (lateral  line  70) ;  body 

slender,  the  flesh  soft;  vertebrse  {exilU)  11+34^=45. 

Lyopsetta,  4. 

tt.  Scales  small  and  adherent  (lateral  line  96);  body  robnst,  the  flesh 

firm ;  vertebra  (jordani)  1 1 4-32=43 Eopsetta,  5. 

hh.  Teeth  in  the  npper  Jaw  uniserial ;  scales  small  and  flesh  firm ;  vertebrao 

(platessoides)  13-(  32=^45 Hifpoolossoides,  6. 

gg.  Lateral  line  with  an  accessory  dorsal  branch;  vertebrss  40  to  42;  scales 

small,  firm,  ctenoid ;  dorsal  fin  beginning  before  the  eye ;  teeth 

sharp,  nnequal,  some  of  them  canine-like;  mouth  not  large; 

low^er  pharyngeal  teeth  sharp,  nniserial ;  vertebrae  {ffielanoatiotus) 

11+29=40 P8ETTICHTHY8, 7. 

f^.  Lateral  line  with  a  strong  arch  in  front ;  no  accessory  branch ;  vertebrse  in 

smaller  numt)er  (35  to  41);  teeth  nniserial;  anal  spine  nsnally 
obsolete ;  body^  normally  sinisiiral.*  (Species  chiefly  of  the  tem- 
perate or  sub-tropical  seas,  none  of  them  Arctic  and  none  Euro- 
pean.)   (Genera  allied  to  Paralichthya,) 

fc.  Dorsal  fin  beginning  above  the  pupil ;  gill-rakers  short  and  thick ;  teeth 

rather  small;  no  canines;  body  indifierently  dextral  or  sinis- 
^^1  (in  some  species  at  least). 

I.  Scales  ctenoid Hippoglossina,  8. 

II,  Scales  cycloid ;  caudal  fin  snbsessile,  the  candal  peduncle  extremely 

short ;  skin  of  shonlder-girdle  with  patches  of  cnp-shaped  scales ; 
vertebra  {liolepis)  12-f-25=37 Xy8TRBURTS,  9. 

hk.  Dorsal  fin  beginning  in  advance  of  eye. 

n.  Scales  weakly  ciliated ;  caudal  fin  with  a  distinct  peduncle ;  teeth  unequal, 

some  of  the  anterior  canine-like;  gill-rakers  rather  long  and 

slender ;  vertebras,  35  to.  41 Pabauchthys,  10. 

mm.  Scales  very  strongly  ctenoid  on  both  sides  of  body ;  month  small- 
ish, with  small,  sharp  teeth ;  anterior  rays  of  dorsal  notably  ex- 
serted,  the  rays  of  the  anterior  part  of  the  fin  longer  than  some 
of  those  further  back,  thns  forming  a  more  or  less  distinct  lobe ; 
giU  membranes  considerably  united ;  gill-rakers  short  and  broad ; 
candal  peduncle  short ;  left  ventral  produced ;  vertebrse  (quadra- 
cellata)  l>-f  26  =  35 Ancylopsetta,  U. 

SubfamUy  n.-PLEURONEOTINiE. 

(Large-mouihed  flounder$,  with  the  ventral  fins  unsymmetrical,) 

ath  symmetrical,  the  dentition  nearly  equally  developed  on  both 

;  gape  nsnally  wide  (narrow  in  Platophrysj  Etropxis^  etc.),  the  max- 

commonly  mqre  than  one-third  length  of  head.    Lower  pharyn- 

narrow,  each  with  one  or  more  rows  or  a  narrow  band  of  small, 

)  teeth ;  teeth  in  jaws  acnte.    Eyes  not  minute  ;  pectorals  and  ven- 

nsnally  weU  developed.    Edge  of  preopercle  free.    Ventral  fins 

ailar  in  form  or  in  position,  that  of  the  left  or  eyed  side  inserted 

e  ridge  of  the  abdomen,  its  base  extended  along  this  ridge,  its  rays 

or  less  wide  apart.    Candal  fin  rounded  or  subtmncate ;  no  ac- 

ctral  in  some  species  of  HxppogloMina  ;  occasionally  dextral  in  some  species  of 
cktkgt  and  Xgstreurge, 
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cessory  lateral  line ;  aual  spiue  usually  weak  or  obsolete;  a  pelvic  spine 
sometimes  developed.  YertebraB  in  moderate  or  small  number,  31  to  40 
(except  in  Monolene).  Body  sinistral.  Species  chiefly  tropical  or  sab- 
tropical  in  distribution. 

a.  Pectoral  tin  of  both  sides  present ;  dorsal  rays  less  than  100. 
b.  Septum  of  gill  cavity  between  gill  arches  and  the  termination  of  the  shoolder 

girdle  with  a  large  foramen;  the  emargination  belov 
the  shoalder-glrdle  near  the  isthmus  not  deep ;  latenl 
line  wHh  a  strong  arch  in  front ;  last  rays  of  dorsal  and 
anal  inserted  more  or  lesson  the  right  side  of  the  mediu 
line  ;  teeth  .subeqnal,  in  bands. 
c.  Vomer  toothless;  ventral  fins  free  from  the  anal ;  caudal  fin  subsessile ;  scales 

small)  each  with  very  long  spinules ;  vertebrs  {regw) 
10  4-25  =  35 Phrynorhombus,  12. 

cc*  Vomer  with  teeth. 
d.  Ventral  of  eyed  side  united  to  the  anal ;  scales  smaU,  very    rough ;  body 

ovate ;  vertebrae  {punctatus)  12  -|-  25  =  37. 

Zeugoptsrus,  U 
dd.  Ventral  fins  free  from  the  anal ;  scales  ciliated,  deciduous ;  body  oblong, 

much  compressed;  vertebras  (whiff'i4igoni8)  11-4-  30=41. 

Lepidorhombus,  14. 

hb.  Septum  of  gill  canity  below  gill  arches,  without  foramen  ;  a  deep  emargination 

near  the  isthmus ;  ventral  fins  free  from  anal. 
e.  Vomer  with  teeth ;  lateral  line  with  a  strong  arch  in  front. 
/.  Teeth  unequal,  those  of  the  upper  jaw  biserial,  some  of  them  canine- 
like;  scales  weakly  ciliated;  body  elongate;  mouth  very 

large Cttharcs,  15w 

ff.  Teeth  subequal,  in  viUiform  bands ;  body  broadly  ovate  ;  caadal  fin  sob- 
sessile  ;  interorbital  area  broad ;  scales  small,  cycloid,  or 

wanting ;  vertebrae  31  to  36 Pleuronectes,  16. 

ee.  Vomer  toothless ;  ventral  fins  free  from  anal ;  caudal  fin  snbseaeile. 

h.  Lateral  line  with  a  distinct  arch  in  front;  teeth  small,  uiii«erial,  or 
inperfectly  biserial. 
t.   Interorbital    area    a   narrow  ridge,  sometimes  with  a  mediao 
groove. 
J.  Scales  cycloid  or  weakly  ciliated,  deciduous ;  vertebne  10  -(-  28  = 

38 Arnoglossus,  17. 

ii.  Interorbital  space  more  or  less  broad,  deeply  concave;  scalea 
small,  ctenoid,  adherent ;  body  ovate  (pectoral  of  left 
side  usually  filamentous  in  the  male)  ;  vertebr»  (ImMaimt) 

9  +  30  =  39 Platophrts,  1& 

/(A.  Lateral  line  without  arch  in  front ;  scales  ciliated. 

k.  Teeth  in  upper  jaw  biserial,  in  the  lower  uniserial,  the  front 
teeth  of  upper  jaw  enlarged ;  vertebra  35  or  36. 

SYAcnni ,  19. 

kk.  Teeth  in  both  jaws  uniserial ;  interorbital  space  very  narrow^ 

the  ridges  coalescing  between  the  eyes. 

I.  Mouth  not  very  small,  the  maxillary  more  than  one-tbird 

length  of  head. 

m.   Gill-rakers  very  short  and  thick,  tubercle-Hke ;   scalffl 

small,  firm,  ctenoid Azevia,2i). 

mm,  Gill-rakers  slender,  of  moderate  length  ;  scales  thin,  decid- 
nons,  ciliated ;  vert  ebne  34  to  40 ... .  CrrHARicHTinrs,  21. 
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lU  Month  very  small,  the  teeth  eubeqnal,  the  maxillary  leas 
than  one-third  length  of  head. 

n.  Teeth  nniserial ;  vertebrsB  9  -f  25  =  34 Etropus,  22. 

Hit.  Teeth  in  villiform  bands Tuysanopsetta,  23. 

\a.  Pectoral  tin  of  blind  side  Wanting ;  eyes  very  close  together ;  caudal  fin-  snbses- 

sile;  teeth  small,  nniserial;  inonth  moderate;  lateral 
line  of  eyed  side<arched,  thatof  right  side  nearly  straight; 
dorsal  fin  beginning  on  snont,  its  anterior  rays  not  ex- 
serted,  its  rays  all  simple  and  very  numerons;  scales 
small ;  body  thin,  very  elongate ;  vertebrae  {aesaUioauda) 
43;  (deep-sea  flounders,  of  uncertain  relationship). 

MONOLENE,  24. 

Subfandly  m.-ONOOPTEEINiE; 

(Small-monthed  floanders,  with  the  right  ventral  fin  extending  along 
the  ridge  of  the  abdomen,  dorsal  beginning  at  the  snout,  a  bony  promi- 
neooe  of  some  sort  connected  with  its  first  ray ;  eyes  and  color  on  the 
Tight  side.) 

I.  Left  side  of  snout  with  a  horizontal  slit-like  cavity,  into  which  a  curved,  bony, 
ray-like  appendage  is  depressible ;  lateral  line  with  an  anterior  arch  and  with 
numerous  accessory  branches  nearly  at  right  angles  with  it ;  scales  cycloid ;  right 
ventral  fin  firee  from  the  anal  fin ;  left  ventral  fin  present ;  gill-rakers  short  and 
slender Oncoptebus,  25. 


Subfamily  IV -PLATESSINiE. 

Month  small,  nnsymmetrical,  the  jaws  on  the  eyed  side  with  nearly 
straight  outline,  the  bones  on  the  blind  side  strongly  curved ;  dentition 
chiefly  developed  on  the  blind  side ;  eyes  large ;  edge  of  preopercle 
not  hidden  by  the  scales ;  pectoral  fins  well  developed ;  vertical  fins  well 
separated ;  ventral  fins  nearly  or  quite  symmetrical ;  anal  spine  usnally 
strong  (obsolete  in  Microstomus),  Body  dextral  (except  frequently*  in 
Platiehthys  stellatus).    Sp^ies  arctic  or  subarctic  in  distribution. 

a.  Vertebra  in  moderate  nnmber  (from  10  4-2G  =  36tollH-  33  —  44);  dorsal  rays 

65  to  80 ;  anal  rays  45  to  60. 
ft.  Teeth  small,  acnte,  in  several  series ;  lateral  line  nearly  straight,  with  an  acces- 
sory dorsal  branch;   lower  pharyngeals  narrow,  with  small 
biserial  teeth ;  scales  cycloid.   (Qenera  allied  to  PUuroniohthya), 
c  Lips  thick— each  with  several  longitudinal  folds ;  dorsal  fin  beginning  on  the 

blind  side ;  vertebrae  38  to  40. Pleuronichthys,  26. 

ce.  Lips  simple ;  dorsal  fin  beginning  on  the  median  line ;   vertebra)  (guttulatua) 

11+24  =35 HYPSOP8ETTA,  27. 

kb.  Teeth  chiefly  nniserial,  all  more  or  less  blnnt,  conical  or  incisor-like.     (Genera 

allied  to  Platesaa), 
tL  Lateral  line  with  an  accessory  dorsal  branch, 
e.  Lateral  line  without  distinct  arch  in  front. 
/.  Teeth  compressed,  incisor-like,  close- set. 

g.  Scales  closely  imbricated,  mostly  cycloid ;  upper  eye  on  median  line; 

vertebra  {veiulua)  II  -f-  33  =  44 Parophrys,  28. 

gg.    Scales  scarcely  imbricated,  all  very  strongly  ctenoid;    eyes  both 
lateral Inopsetta,  29. 
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ff.  Teeth  conical,  separated,  not  incisor-like ;  scales  cloaely  imbricated, 
all  strongly  ctenoid ;  month  comparatively  large  (approaeb- 
ing  that   of  Psettichthya) ;    vertebrse    {UolepU)    10  -f-  ^  = 

42 ISOPSETTAjX. 

jge.  Lateral  line  vith  a  distinct  arch  in  front;  scales  imbricated,  toagb- 

ctenoid;  vertebrse  {bilineata)  11  +  29  =  40.LiKPii>OPSETTA, Itl. 
dd.  Lateral  line  withont  accessory  dorsal  branch. 

h.  Lateral  line  with  a  distinct  arch  in  front ;    scales  imbricated. 

rongh-ctenoid ;  vertebrte  (limanda)  40 Limanda,  31 

AA.  Lateral  line  withont  distinct  arch  in  front. 

<.  Scales  regularly  imbricate,  all  (on  eyed  side)  ctenoid  in  both 

sexes ;  no  stellate  tnbercleA  on  head  nor  on  bases  of  dorsal  and 

anal  fins ;  teeth,  incisor-like,  close-set;  lower  pharyngeals  very 

narrow,  each  with  two  rows  of  separate,  conical  teeth ;  fin  rajs 

scaly P8ECDOPLEURONECTE8,31 

H.  Scales  imperfectly  imbricated,  or  else  not  all  ctenoid. 

j.  Scales  chiefly  cycloid  in  both  sexes ;  lower  pharyngeals  small 
and  narrow,  separate,  each  with  1  to  4  rows  of  small,  blontiih 
teeth Plate8SA,34. 

(/.  Scales  rough-ctenoid  in  .the  male,  more  or  less  cycloid  in  the 
female  (fin  rays  scaly  in  the  male,  naked  in  the  female) ;  lower 
phar^'ngeals  very  large,  more  or  less  united  in  the  adalt,  th^r 
surface  somewhat  concave,  the  teeth  in  five  or  six  rows,  lai^ 
blunt,  close-set ;  teeth  in  jaws  incisor-like ;  filn-rays  of  dorsal, 
and  anal  without  tubercles  at  base Liopsetta,  ^ 

jjj.  Scales  all  in  both  sexes  and  on  both  sides  of  the  body  repre- 
sented by  coarse  scattered  stellate  tubercles ;  similar  tubercles 
between  bases  of  dorsal  and  anal  rays ;  lateral  line  withoot 
scales ;  lower  pharyngeals  broad,  each  with  three  rows  of  blnat, 

coarse  teeth ;  teeth  incisor-like Platichthys, 3S. 

aa,  VertebrtB  in  increased  number  (varying  from  134-35  =  48  to  13-|-52=65);  dorsal 
•  rays  90  to  120;  anal  rays  70  to  100;  teeth  broad,  incisor-like; 

scales  small,  all  cycloid.    (Genera  allied  to  GlyptOGephaltu). 

k.  Left  side  of  skull  normal ;  anal  spine  obsolete;  vertebrae  48  to 

52 MlCROST03lfUS,37. 

kk.  Left  side  of  skull,  with  large,  mucous  cavities;  anal  spioe 
strong ;  vertehnn  58  to  65 Glyptocephalhs,  38. 


SubfamUy  V.-SOLEINJE. 

{Sote8  with  the  eyes  on  the  right  aidCy  and neparatcd  by  a  bony  ridge,) 

Body  oblong  or  elongate,  with  the  eyes  ami  color  on  the  right  side; 
eyes  moderate  or  small,  separated  by  a  distinct  bony  ridge,  tbe  upper  eye 
usually  more  or  less  in  advance  of  the  lower ;  mouth  small,  more  or  kss 
twistedtowardsthe  blind  side;  teeth  little  developed,  in  villiform  bauds; 
edge  of  preopercle  adnate,  usually  concealed  by  the  scales  ;  gill  oi)en 
ings  more  or  less  narrowed,  the  gill  merabraues  adnate  to  the  shoulder 
girdle  above;  blind  side  of  head  usually  with  fringes;  pectoral  fins 
small,  sometimes  wanting;  ventral  tins  developed,  one  or  both  of  them 
sometimes  obsolete;  scales  usually  ctenoid,  rarely  wanting;  lateral  line 
straight,  usually  single. 
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vill  openings  very  Bmall,  separate,  each  reduced  to  a  dlight  slit  below  angle  of 
opercle;  right  ventral  beginning  at  the  chin,  confluent  with  the  anal; 
pectoral  fins  wanting  or  very  small ;  lateral  line  present,  straight ;  eyes 
small ;  snout  dilated,  the  dorsal  beginning  upon  it. 
Scales  present,  ctenoid  ;  caudal  fin  somewhat  confluent  with  dorsal 

c.  Left  ventral  rudimentary,  with  two  rays Apionichthys,  39. 

cc.  Left  ventral  well  developed,  with  five  rays Achiropsis,  40. 

».  Scales  none ;  caudal  fin  not  confluent  with  dorsal  and  anal..GYMNACHiRtJS,41. 
Gill  openings  of  moderate  extent,  confluent  below. 
d.  Vertical  fins  well  separated. 

0.  Bight  ventral  fin  with  extended  base,  confluent  with  the  anal  fin  ;  verte- 
bras about  28 ;  body  ovate  in  outline,  the  depth  nearly  half  the  length  ; 
pectoral  fins  rudimentary  or  wanting ;  lateral  line  straight ;  scales  well 
developed,  ctenoid,  those  on  the  head  more  or  less  enlarged,  those  of  the 

blind  side  of  the  head  with  fringes Achirus,42. 

ee.  Right  ventral  fin  with  short  base,  free  from  the  anal ;  vertebrss  34  to  50 ; 
body  elliptical  or  elongate,  the  depth  one-third  to  two-fifths  the  length ; 
lateral  line  single*  on  both  sides. 
/.  Yertebrse  34  to  40 ;  body  oblong ;  pectoral  fins  usually  small,  sometimes 

wanting  on  the  blind  side Mo^ochirus,  43. 

ff.  Vertebrae  47  to  50 ;  body  elongate ;  pectoral  fins  subequal,  present  on 

both  sides Solea,  44. 

dd.  Vertical  fins  fully  confluent  around  the  short  tail,  body  oblong ;  scales  very 
smalK  ctenoid  ;  vertebrae  (zebra)  8-f41=49 Brachirus,  45. 

Subfamily  VI.-0YN0GL0SSIN5:. 

(Soles  with  the  eyes  on  the  left  side,  not  separated  by  a  bony  ridge,) 

^ody  elongate,  more  or  less  lanceolate  in  outline,  with  the  eyes  and 
or  on  the  left  side ;  eyes  small,  very  close  together,  with  no  distinct 
erorbital  ridge  between  them ;  mouth  small,  twisted  toward  the  blind 
e;  teeth  little  developed,  in  villiform  bands;  edge  of  preopercle 
'ered  by  the  scales ;  gill  openings  narrow,  the  gill  membranes  adnate 
the  shoulder  girdle  above,  joined  together  and  free  from  the  isthmus 
ow;  pectoral  fins  wanting  (in  the  adult);  ventral  fins  small,  that  of 
»  blind  side  often  wanting ;  vertical  fins  more  or  less  confluent ;  scales 
noid ;  lateral  line  sometimes  wanting,  sometimes  duplicated. 

Central  fin  of  eyed  side  only  present,  free  from  the  anal;  no  pectoral  fins;  no 
lateral  line;  head  without  fringes Symphurus, 46. 

Subfamily  I -HIPPOQLOSSINiE. 

Genus  I.— ATHERESTHES. 

lereathea  Jordxm  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,51  (siomias). 

["yfe  :  Platysomatichthys  siomias  Jordan  &  Gilbert. 

The  single  species  which  constitutes  this  genust  is  one  of  the  most 

Two  lateral  lines  on  the  blind  side  in  the  Asiatic  genus,  Pardachirus. 
Lrrow-shaped  canine- teeth  are  also  found  in  the  Asiatic  genus  Psettodes  Bennett, 
irious  group  somewhat  allied  to  Atheresthes.    In  Psettode^^  the  caudal  fin  is  rounded, 
dorsal  fin  begins  on  the  nape,  above  middle  of  the  cheek,  the  Bcales  are  small  and 
loid,  and  there  are  no  gill-rakers. 
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remarkable  of  the  flounders.  Of  all  the  group,  it  approaches  iu  form 
and  general  characters  most  nearly  to  the  Gadoid  flshes,  from  which  we 
may  presume  tlie  flounders  to  be  descended,  although  Dr.  Gill  has  sug- 
gested the  possibility  of  their  descent  from  Trachypteroid  fishes. 

ANALYSIS  OF  SPECIES  OF  ATHESESTUES. 

a.  Head  about  3}  in  len^h ;  depth,  3i ;  D.  103,  A.  86 ;  Lat.  1. 135.  Gill-raken  aboot 
4  -f- 1^)  loDg  and  slender ;  interorbital  ridge  broad,  scaly ;  eyes  large ;  yertebnp, 
12  -f-  37=49.  Color  olive  brown,  the  margins  of  the  scales  darker;  blind  side 
dusted  with  dark  points ;  inside  of  month  and  gill-cavity  black. 

Stomus,!. 

1.  ATHBRESTHES  STOMIAS. 

(The  Arrow-toothed  Halibut.) 

[Plato  I.] 

Platy8omatichthy8  stomiaa  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1880,  51, 301, 
(San  Francisco). 

Athereathes  atomias  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  57,  454  (off  San 
Francisco).  Bean,  Proc.  U.  S.  Nat.  Mns.,  1881,  2i2  (San  Francisco,  Port 
Etcbes,  Afognak  Island,  Popoff  Island,  Sbnmagins).  Jordan  and  Gilbert, 
Proc.  U.  S.  Nat.  Mus.,  1881,  66  (Point  Reyes  to  Farallones).  Jordan  and  Gil- 
bert, Syn.  Fish.  N.  A.,  620,  1882.  Bean,  Proc.  U.  S.  Nat,  Mas.,  1883,  3S4 
(Wrangel  and  Nabn  Bay,  Alaska).  Jordan,  Nat.  Hist.  Aqoat.  Anim.,  1864, 
188,  plate  53  (Point  Reyes). 

Habitat — Ooast  of  Alaska,  southward  in  deep  water  to  near  San 
Francisco. 

This  species  is  not  ancommon  in  the  deep  water  ofif  San  Francisco, 
and  is  brought  in  in  considerable  numbers  from  the  sweep-nets  (parran- 
zelle)  used  in  this  region.  Farther  northward  it  is  taken  on  the  cosist 
of  Alaska,  and  it  is  properly  a  member  of  the  Alaskan  fauna. 

Genus  II.— PLATYSOMATICHTHYS. 

Reinhardtiua  Gill,  Cat.  Fishes  East.  Coast  N.  A.,  1861,  50.    (Xomen  nudum.) 
PlatyBomatiohtliya  Bleeker,  Comptes  Bendus,  Acad.  Sci.  Amsterdam,  xiii,  1862, 

426.    (pinguia  =  hippogloaaoidea. ) 
ReinhardtiaB  Qill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  218.    (hippogloaaoidea.) 

Type:  Pleuronectes  pinguis  Fabricius  =  Pfewronecte*  hippoglossaidei 
Walbaum. 

But  a  single  species  of  this  genus  is  known,  an  Arctic  fish,  in  some 
degree  intermediate  between  the  true  halibut  and  Atheresthes. 

We  continue  to  use  the  name  Platysomatiohthys  for  this  genus,  as  the 
earlier  name  BeinhardtitM  was  introduced  without  explanation  or  spe- 
cial designation  of  a  type,  although  there  is  no  question  as  to  what 
species  the  author  would  have  included  in  the  group  if  he  had  taken 
the  trouble  to  define  it. 
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ANALYSIS  OF  SPECIES  OF  PLATYSOMATICHTHYS. 

o.  Head,  3^  in  lenf^h ;  depth,  nearly  3 ;  D.  100,  A.  75 ;   Lat.  1.  160 ;    interorbital 
ipaoe,  broad,  flat,  scaly ;  color  brown,  nearly  plain Hippoglossoides,  2. 

2.  PLATTSOMATICHTH7S  HIPPOaLOSSOIDES. 

(The  Greenland  Halibut.) 
[Plate  II.] 

Pleunmeclet  qfnogJouua  FabriciaB,  Fauna  Greenland ica,  1780,  163  (Greenland,  not  of 
Linnsena). 

Fleuronecies  kippoglos9oides  Walbanm,  Artedi  Piscium,  115, 1792  (based  on  Fabricias). 

BeinkardHua  kippoglo^mndes  Gill,  Cat.  Fish.  E.  Coast  N.  A.,  1861, 50  (name  only).  Gill, 
Proc.  Ac.  Nat.  Sci.  PhUa.,  1864,  218. 

Plat}f9omatiehthif8  hippoglo88<ndes  Groode  &  Bean,  Bull.  Essex  Inst.,  ii,  7, 1879  (coast 
of  Massachusetts  and  northward  in  deep  water).  Collett,  Norske  Nord  Havs 
Exped.,  1880,  142  (Finmark,  Hammerfest).  Jordan  &  Gilbert,  Syn.  Fish.  N. 
A.,  18Se,  819.  Goode,  Nat.  Hist.  Aqaat.  Anim.,  1884,  197,  pi.  56  (George's 
Bank  and  northward),  and  of  late  American  writers  generally. 

PUtirouectea pinguis  Fabricins,  Zoologiske  Bidrag.,  1824,  43  (Greenland). 

HippaglM9M8  pinguU  Reinhardt,  '<  Kgl.  Dansk.  Yidensk.  Selsk.,  116,  1838." 

PlatysomatickthMB  pinguis  Bleeker,  /.c,  426,  1862. 

Hippogh>88U9yrctnlandicus  GUnther,  iv,  404, 1862  (Greenland). 

Habitat. — Arctic  parts  of  the  Atlantic,  south  to  Finland  and  the  Grand 
Banks. 

Gknus  III.— HIPPOGLOSSUS. 

HippoglOttraB  Cuvier,  R^gne  Animal,  ii,  1817  {hippogloaaus). 

Type:  Pleuronectes  hippoglossus  L. 

This  genus  contains  but  one  species,  the  well-known  halibut,  abun- 
dant on  both  coasts  of  the  North  Atlantic  and  of  the  North  Pacific. 

ANALYSIS  OP  SPEdfts  OF  HIPPOGLOSSUS. 

<L  Heady  3f;  deptb,  abont3;  D.  105)  A.  78;  Lat.  1.150  or  more;  interorbital  space> 
broad,  flat,  scaly ;  gill-rakers,  few,  short,  compressed,  wide-set ;  color,  dark 
brown;  vertebrie,  16-1-34  =  50 Hippoglossus,  3. 

3.  HIPPOaLOSSUS  HIPPOOLOSSUS. 

(The  Halibut.) 
[Plate  III.] 

Plemraneetei  hippogloasus  Linnseus,  Systema  Naturss,  ed.  x,  269, 1758  (European  Ocean) 

(of  Omelin,  Bloch,  and  early  writers  generally). 
Hippogloatua  kippogloasua  Jordan,  Cat.  Fisb.  N.  A.,  1885,  133. 
HippogloMi^ vulgaris  Flemlngy  British  Animals,  1828, 197.   Giinther,  iv,  403, 1862.   Day, 

Fishes  Great  Britain,  ii,  5,  pi.  xciv,  and  of  European  writers  generally. 

*  Only  an  oatline  of  the  vbry  extensive  synonymy  of  this  common  food-fish  is  here 
giyen. 
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H%Ppoglo88U8  vulgaris  Storer,  Fish.  Mass.,  145,  1839.  DeKay,  New  York  Fauna,  Fishes, 
1842,  294,  pi.  49,  f.  157.  Storer,  Synopsis  Fish.  N.  A.,  1847,  47.5.  Lockington, 
Rep.  Com.  Fisheries,  California,  1878-'79,  39  (Farallone  Islands).  LockiDg- 
ton,  Proc.  U.  S.  Nat.  Mus.,  1879,  71  (San  Francisco).  Bean,  Proc.  U.  S.  N»t 
Mus.,  1879,  63  (IJnalashka  and  St.  MichaePs,  Alaska,  Eastport,  Maine). 
Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1880,  454  (Paget  Sound,  San  Fnn- 
Cisco).  Goode,  Proc.  U.  S.  Nat.  Mas.,  1880, 471  (Fisher's  Island,  Connecticot, 
&c.) ;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1881,  66  (San  Francisco,  Cape 
Flattery).  Bean,  Proc.  U.  S.  Nat.  Mas.,  1881,  242  (San  Francisco,  Poget 
Sound,  Port  Althorp,  Chugachik  Bay,  St.  Paul,  Unalashka,  St.  Michael's. 
Jordan  &  Gilbert,  Syu.  Fish.  N.  A.,  1882,  819.  Bean,  Cat. Col.  Fish.  U.  S.N»t 
Mus.,  1883, 20  (Port  Althorp,  Alaska).  Dresel,  Proc.  U.  S.  Nal.  Mas.,  1884,244, 
(Davis  Straits,  Greenland).  Goode,  Nat.  Hist.  Aquatic  Anim.,  1884, 189, 
plate  54  (Sandy  Hook,  Montauk  Point,  Block  Island,  and  northward),  and  of 
American  writers  generally. 

Sippoglosaus  maximua  *^Gottsche,  Wiegmaun's  Archiv,  1835,  164." 

ffippoglos8U8  gigaa  Swaioson,  Nat.  Hist.  Class'n  Auim.,  ii,  1839. 

ffippoglo88U8  ponticus  Bonaparte,  Catalogo  Metodico,  1846,  47  (Black  Sea,  after 
Pallas). 

n%ppoglo88U8  americaTiu8  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1864,  220. 

Habitat — All  northern  seas,  southward  in  deep  water  to  France, 
Sandy  Hook,  and  San  Francisco. 

The  halibut,  the  largest  and  most  widely  distributed  .of  all  the 
Pleuronectidw^  is  too  well  known  to  require  discussion  here. 

Genus  IV.— LYOPSETTA. 

Lyopaetta  Jordan  and  Goss,  Cat.  Fish.  N.  A.,  1885,  135  (exilis). 

Type  :  Hippoglossoides  exilis  Jordan  &  Gilbert. 

This  genus  contains  but  a  single  species,  a  small,  soft-bodied  flounder, 
of  the  waters  of  the  North  Pacific.  In  its  technical  characters  i^p- 
setta  is  very  close  to  Hippoghssoides^  of  which  it  might  well  be  regarded 
a  subgenus.  The  introduction  of  the  name  Lyopsett^  is  to  be  regretted 
from  its  close  resemblance  to  LiopsHtia^  a  word  of  similar  sound,  bat 
very  different  meaning.  At  the  time  of  the  introduction  of  LyopseUa^ 
Liopsetta  was  regarded  as  an  obsolete  synonym. 

ANALYSIS  OF  SPECIES  OF  LYOPSETTA. 

a.  Body  rather  slender,  the  flesh  soft ;  mouth  rather  small,  the  maxiUary  2|  in  head ; 
teeth  small,  slender,  close-set,  nearly  uniform.  Eyes  very  large,  3^  in  head, 
separated  by  a  sharp,  scaly  ridge.  Scales  rather  large,  thin,  decidaonSy  weakly 
ctenoid ;  pectorals  small,  the  right  pectoral  nearly  2  in  head.  Gill-rakers  short, 
slender,  x+O.  Head,  4  ;  depth,  3i;  D.  78,  A.  62,  Lat.  1.,  71.  Vertebrae  11  -f  34  = 
45.  Pale  brown,  with  dark  points ;  bronze  spots  sometimes  present ;  fins  dusky ; 
dorsal,  anal,  and  ventrals  edged  with  yellow Exius,  4. 

4.  L70PSETTA  EXILIS. 

Hippoglos8(>idc8  exilia  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  1T>4  (off  San 
Francisco).  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  454  (Pugct 
Sound,  San  Francisco,  Monterey  Bay).  Jordan  and  Gilbert,  Proc.  U.  8.  Nat 
Mus.,  1881,  67  (San  Francisco,  Point  Reyes,  Seattle,  Puget  Sound).  Jordan 
&  Gilbert.  Syn.  Fish.  N.  A.,  1882,  827. 
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Habitat. — North  Pacific,  in  rather  deep  .water.  San  Francisco  to  Pa- 
get Soand,  and  probably  northward. 

This  small  flounder  is  brought  in  in  large  quantities  by  the  sweep- 
nets  off  San  Francisco.    It  is  of  little  value  as  a  food-fish. 


Genus  V.— EOPSETTA, 

Jordan  &  Goss,  Cat.  Fish.  N.  A.,  1885,  135  (Jordani). 

Type  :    Hippoglossoides  jordani  Lockington. 

This  genus  contains  but  a  single  species,  a  large  flounder  which  is 
abundant  on  the  coast  of  California.  It  is  very  close  to  the  genus 
HippoglossoideSj  and  its  separation  as  a  distinct  genus  is  perhaps  hardly 
justified. 

ANALYSIS  OF    SPECIES  OF  EOPSETTA. 

o.  Body  broadly  ovate;  maxillary  2J  in  head;  teeth  in  two  series  above,  the  inner 
aeries  mach  smaller,  the  outer  canine-like  in  front,  gill  membranes  somewhat 
united;  gill-rakers  strong,  t  -{•  15]  eyes  large,  3^  in  head,  separated  by  a  narrow, 
blunt,  scaly  ridge ;  scales  small,  firm,  strongly  ciliated,  smooth  on  blind  side; 
anal  spine  strong ;  head  ^ ;  depth  2^.  D.  94,  A.  72,  Lat.  1.  96.  Vertebne  11+32 
=43.     Color,  olive-brown,  nearly  uniform Jordani,  5. 

5.  EOPSETTA  JORDANI. 

(The  "California  Sole.") 

Hippoglos»oide9  jordani  Lockington,  Proc.  U.  S.  Nat.  Mus.,  1879,  73  (San  Francisco). 
Lockington,  Rep.  Com.  Fisheries,  California,  187d~'79,  40  (San  Francisco, 
Farallone  mands).  Lockingtom^  Scientific  Press  Supplement,  April,  1879, 120. 
Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  454  (Puget  Sound,  San  Francisco, 
Monterey  Bay).  Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  67  (Mon- 
terey, Puget  Sound,  San  Francisco).  Jordan  &  Gilbert,  Syn.  Fish.  N.  A., 
1882,  p.  826.    Jordan,  Nat.  Hist.  Aquat.  Auim.,  1884,  187. 

Habitat, — ^Coast  of  California,  Puget  Sound  to  Monterey. 

This  is  one  of  the  commonest  flat-fishes  of  the  California  coast,  be- 
ing found  in  abundance  fn  shallow  water  from  Monterey  northward. 
It  is  a  good  food-fish,  and  large  numbers  are  dried  each  year  by  the 
Chinese. 

Genus  VI.— HIPPOGLOSSOIDES. 

Hippogloasoides  Gottschp,  Wiegmann's  Archiv,  1835, 164  ('^  Jimandd'^  =plate88oidea), 
Drepanopsetta  Gill,  Cat.  Fish.  East  Coast  N.  Am.,  1861, 50  {plaUasoides), 
Pomatopeetta  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  217  C'detttala  ^'=plaies9oid€8). 

Type  :  PUuronectes  platessoides  Fabricius. 

This  genus,  as  here  restricted,  contains  two  closely  related  species, 
the  one  of  the  North  Pacific,  the  other  of  the  North  Atlantic.  Both  are 
essentially  Arctic  species,  inhabiting  shallow  waters  in  the  regions 
where  they  are  most  abundant. 
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ANALYSIS  OF  SPECIES  OF  HIPPOGL08SOIDE8. 

o.  Teeth  small,  uneqaal,the  anterior  largest ;  gill-rakers  short,  X-f  10  in  number ;  max- 
illary 2|-  in  head ;  eye  5^  in  head ;  iuterorbital  space  with  an  obtoae,  prominent 
ridge,  with  usually  about  six  series  of  scales ;  head,  3f ;  depth,  2^ ;  D.  86  (80  to 
93)  ;  A.  70  (64  to  75) ;  Lat.  1.  90;  vertebr®  13-f  32=45;  color  nearly  plain  brown, 

Platessoides,  & 

aa.  Teeth  small,  subequal;  ^Ill-rakers  slender,  X+16;  maxillary  2^  in  head;  eje 
large,  4  in  head ;  interorbital  space  a  narrow,  knife-like  ridge  with  osoally  a  sin^ 
series  of  scales;  head,  3i ;  depth,  2^ ;  D.  80  (77  to  84) ;  A.  61  (59  to  64)  ;  Lat  L  100; 
color  brown,  sometimes  mottled  with  darker Elassodok,  7. 

6.  HIFPOGLOSSOIDES  PLATESSOIDES. 

(The  Sand  Dab.) 

[Plate  IV.] 

Fleuronectea  Unguatula  MUller,  Zool.  Dan.  Prodromus,  45,  1776  (not  of  Linmeos). 
Pleuranectes  plaUssaidei  Fabricius,  Fauna  GroDulandica,  1780,  164  (Greenland),  ud  of 

numerous  copyists. 
Citharua  pJatessoidea  Reinhardt,  Kongl.  Dansk.  Vid.  Selsk,  116,  1838. 
Drepanopaetia  pJaieasoides  Gill,  Cat.  Fish.  East  Coant  N.  Am.,  1661,  50  (name  only). 
Eippogloaaoidea  plaieaaoidea  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1H64;  p.  217.    Collet!, 

Norske  Nord-Havs.  Exped.,  1880, 144  (Norway  to  Spitzbergen).     Goode,Proe. 

U.  S.  Nat.  Mus.,  1880,  471.    Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  188^  886, 

Steams,  Proc.  U.  S.  Nat.  Mus.,  1883,   125  (Labrador).    Goode,  Nat  Hiit. 

Aquatic  Anim.,  1884,  197,  pi.  55  (Wood's  Holl  and  northward),  and  of  recent 

American  writers  generally. 
Fleuronectea  limandoidea  Bloch,  Ausl.  Fische,  iii.,  24  tab.  186,  1787  (Europe),  and  of 

various  copyists. 
HippogJoaaoidea  limandoidea  Gtinther,  Cat.  Fish.,  iv,  405,  1862.    Day,  Fishes  Gnat 

Britain  and  Ireland,  vol.  ii,  p.  9,  pi.  xcv. 
Hippogloaaoidea  limanda  Gottsche,  Wiegm.  Archiv,  1835,  168  (not  Pi,  limanda  L.). 
Fleuronectea  limandanua  Pamell,  Edinburgh  New  Phil.  Joum.,  1835,  210. 
Plateaaa  dentata  Storer,  Fish.  Mass.,  143,  1839.     ^Boston  and  Provincetown ;  not  PI 

dentatus  LinnsDus.)    DeKay,  N.  T.  Fauna,  Fish,  p.  298,  1842.    Storer,  Syn. 

Fish.  N.  A.,  1846,  p.  476. 
Hippogloaaoidea  dentatua  Gilnther,  Cat.  Fish.,  iv.,  406, 1862.    Gttnther,  Voy.  Challenger, 

Fishes,  1880,  3.     (Station  49,  south  of  Halifax.)  . 
Fomatopaetia  dentata  Gill,  Proc.  Acad.  Nat.  Sci.  Phila., .1864,  p.  217. 

Habitat — North  Atlantic,  soath  to  Cape  Cod,  and  the  coasts  of  Eng- 
land and  Scandinavia. 

The  identity  of  the  American  and  European  representatives  of  this 
species  (platesaoides  and  limandoides)  is  now  conceded  by  all  writers.  A 
little  difference  is  recognized  between  Arctic  and  subarctic  examples,  tiie 
former  having  a  somewhat  greater  number  of  fin-rays. 

Thus,  Greenland^  specimens,  according  to  Collett,  have  D.  88,  A.  09, 
specimens  from  Finmark  have  D.  92,  A.  72;  these  representing  the  var. 
platessaides.  Specimens  from  England  (var.  limandoides)  have  D.  80, 
A.  66,  while  those  from  intermediate  localities  present  in  general  fin  for 
mulsD  likewise  intermediate,  showing  that  no  sharp  division  is  possible. 

This  is  a  rather  common  food-fish  of  the  deeper  waters  northward, 
on  both  sides  of  the  ocean. 
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7.  HIPPOaLOSSOIDES   ELASSODON. 

[Plate  v.] 

JIippoglo9W%de$  elaswdon  Jordan  and  Gilbert,  Proc.  U.  S.Nat.  Mas.,  1880, 273  (Seattle, 
Tacoma,  Waabington  Territory).  Jordan  &  Gilbert,  Proc.  U.  S.  Nat. 
Mns.,  1880,  454  (Paget  Sound)  and  elsewbere.  Bean,  Proc.  U.  S.  Nat. 
Mas.,  1881,  242  (Paget  Sound,  St.  Paul,  Humboldt  Harbor,  Sbuniagins, 
Ilialink,  Unalasbka,  St.  MicbaePs).  Jordan  and  Gilbert,  Syn.  Fisb.  N.  A., 
p.  826, 1882.  Bean,  Proc.  U.  S.  Nat.  Mas.,  1883,  p.  20  (Unalasbka).  Jor- 
dan, Nat.  Hist.  Aquat.  Auim.,  1884,  188,  pi.  52. 

Habitat, — North  Pacific,  south  to  Puget  Sonnd. 

This  is  a  rather  abandant  shore  fish  iu  Puget  Sound,  and  it  seems  to 
be  still  more  common  northward,  being,  in  Alaska,  a  food-fish  of  some 
importance. 

Genus  VII.— PSETTICHTHYS. 

Psettichthys  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  140  {melanostictus). 

Type  :  Psettichthys  melanostictus  Girard. 

This  genus  contains  bot  a  single  species,  found  on  the  coast  of  Cali- 
fornia. It  is  nearly  related  to  HippoglossoideSy  hup  possesses  the  peculiar 
accessory  dorsal  branch  to  the  lateral  line,  characteristic  of  so  many  of 
the  Pacific  coast  flounders. 

ANALYSIS  OF  SPECIES  OF  PSETTICHTHYS. 

a.  Body  elliptical;  moutb  ratber  small;  maxillary  2}  in  bead;  teotb  large,  sbarp, 
oniserial ;  eyes  very  small,  5  iu  bead,  separated  by  a  broad,  flat,  scaly  interspace; 
gill-rakers  slender,  X  -f  14  ;  scales  very  small,  ctenoid,  adberent ;  accessory  lateral 
line  long;  first  rays  of  dorsal  exserted,  tbe  longest  3  in  bead;  bead  4 ;  deptb  ^; 
D.  85,  A.  60,  Lat.  1.  11*2;  vertebrae  11 -{-29=40;  color  dark  grayisb  brown,  every- 
wbere  finely  speckled  wi tb  darker Melanostictus,  8. 

8.  PSETTICHTHTS  MELANOSTICTUS. 

[Plate  VI.] 

VitUichth^g  melano8tictu8  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.,  1854,  p.  140  (San  Fran- 
cisco ;  Astoria,  Oregon)..  Girard,  U.  S.  Pacif.  R.  R.  £xped. ,  Fisbes,  p.  154, 1859. 
Gtintber,  Cat.  Fisb.,  iv,  420, 186:;^  (copied).  Lockington,  Rep.  Com.  Fisberles 
Cal.  l^tf-79,  p. 40  (San  Francisco;  Farallone  Islands).  Lockington,  Proc. 
U.  S.  Nat.  Mus.,  1S79,  p.  76  (San  Francisco).  Jordan  and  Gilbert,  Proc.  U. 
8.  Nat.  Mas.  1880,  p.  453  (Puget  Sound,  San  Francisco,  Monterey  Bay). 
Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  188 1, p.  67  (Monterey;  Paget  Sound). 
Jordan,  Nat.  Hist.  Aquatic  Animals,  1884,  186,  pi.  51  (Monterey  to  Wrangel, 
Alaska). 
Bippoglovsoidea  melanoitictuSf  Jordan  and  Gilbert,  Syn.  Fisb.  N.  A.,  1882,  p.  828. 

Habitat, — Pacific  coast  of  North  America^rom  Alaska  south  to  Hon- 
tery. 

This  i&  one  of  the  commouer  flounders  of  the  Pacific  coast,  being 
everywhere  known  by  the  name  of  '*  Sole."  It  lives  near  the  shore,  and 
reaches  a  len^h  of  aboat  twenty  inches. 

In  color  this  species  is  quite  unlike  the  species  of  HippoglossoideSy 
bat  in  most  other  resi>ects  the  two  groups  are  closely  allied. 
S.  Mis.  90 16 


i 


242  REPOKT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.       [18] 

Genus  VIII.— HIPPOGLOSSINA. 

Hippoglossina  Steindachner,  Iclitli.  Beitrilge,  v,  13,  1876  (macrop$). 

Type  :  Hippoglossina  v\acrops  Steiudacliner. 

This  geuus  is  iDteruiediate  between  Hippoglossoides  and  Paralidi^jfi 
agreeing  with  the  former  in  the  insertion  of  the  dorsal  and  in  genera 
appearance,  and  with  the  latter  in  the  direction  of  the  lateral  line.  Two 
species,  the  one  from  Japan,  the  other  from  Patagonia,  have  been  lately 
referred  to  Hippoglossina.  A  fourth  species,  apparently  still  unde- 
scribed,  is  in  the  museum  at  Cambridge,  from  Japan.  Some  of  these 
species  are  dextral,  and  perhaps  all  of  them  are  normally  so,  or  perhaps, 
as  in  the  case  of  Xystreurys  liolepie,  all  are  indifferently  dextral  or  sin- 
istral. 

ANALYSIS  OF  AMERICAN  SPECIES  OF  HIPPOGLOSSINA. 

a.  [Eye  very  large,  3^  in  head;  body  elliptical ;  dorsal  beginninn^  oyer  middle  of  eje; 
pectoral  of  left  side  half  head,  much  longer  than  maxillary,  which  is  2f  in  beadud 
reaches  middle  of  eye ;  interorbital  space  a  narrow  ridge ;  teeth  very  smaU,  sharp, 
nniserial ;  scales  of  loQi  side  all  strongly  ctenoid,  those  of  blind  side  ciliated  oolj 
on  posterior  third  of  body ;  head  2)  ;  depth  2^  to  2^,  D.  (>6  or  67 ;  A.  52 ;  Lat  L  75 
to  80 ;  no  anal  spine.  Color,  brownish,  with  obscure  darker  blotches ;  body  dnit- 
tral  (in  the  only  specimen  known)]  (Steindachner) Macbop^,  9- 

aa.  [Eye  small,  4i  or  more  times  in  head ;  upper  eye  slightly  before  lower;  snout  ^  ia 
head;  interorbital  space  flat,  with  minute  scales,  half  vertical  diameter  of  eye; 
dorsal  beginning  above  eye,  of  moderate  height ;  mouth  wide,  maxillary  extend- 
ing beyond  middle  of  orbit;  lateral  line  with  a  semicircular  curve ;  pectoral «io 
head ;  ventrals  well  developed,  symmetrical.  Grayish,  minutely  mottled  iritli 
brown.     Head  3i;  depth,  2i;  D.  72;  A.  56.]  (GUnther) Micbops,  W 

9.  HIPPOaLOSSINA   MACROPS. 

Hippoglossina  macrops  Steindachner,  Ichth.  Beitr.,  v,  13,  pi.  iii,  1876  (Mazatlan). 

Habitat — Pacific  coast  of  Mexico,  Mazatlan. 
We  know  this  species  from  the  description  and  excellent  figare  pub- 
lished by  Dr.  Steindachner. 

10.  HIPPOGLOSSINA  MICROPS. 

Hippoglossina  miorops  GUnther,  Voyage,  H.  M.  S.  Alert.     Jan.  4,  1881  (Patagonia). 

Habitat — West  coast  of  Patagonia. 

This  specimen  is  known  only  from  GUnther's  short  descriptioD  of  a 
specimen  four  inches  in  length. 

Geni^  IX. -XYSTREURYS. 

Xystreurys  Jordan  &,  Gilbert, -Proc.  U.  S.  Nat.  Mus.,  1880,  34  {liolepis). 

Type  :  Xystreurys  liolepis  Jordan  &  Gilbert. 

This  genus  is  very  close  to  Hippoglossina^  differing  chiefly  in  thesab^ 
sessile  caudal  fin  and  the  smooth  scales.  In  its  peculiar  gill-rakers  H 
agrees  with  those  of  a  Japanese  species  of  Hippoglossina  examined  by 
us.    The  typical  species,  like  some  other 'Pacific  coast  flounders,  is  al' 
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most  indiffereutly  dextral  or  sinistral.  The  lately-described  Hippoglos- 
9ina  punctatisaima  Steiudachner,  from  Japan,  seems  to  belong  to  Xyat- 
reurys. 

ANALYSIS  OF  SPECIES  OF  XYSTREURYS. 

a.  Body  broadly  elliptical;  mouth  small ;  maxillary  reaching  pupil,  2}  in  head;  eyes 
large,  4^  in  head,  separated  by  a  very  narrow,  blunt,  scaly  ridge ;  teeth  small,  con- 
ical, blunt,  uniserial,  those  below  subequal,  those  above  larger  in  front.  Gill- 
rakers  very  short,  broad,  weak,  2  -|-  7.  Scales  small,  cycloid,  with  many  accessory 
scales.  Skin  of  shoulder  girdle  and  gill  arches  with  cup-shaped,  tubercular  scales. 
Doraal  inserted  above  pupil;  no  anal  spine.  Pe<;toral  of  eyed  side  falcate,  varying 
much  in  length,  usually  much  longer  than  head ;  anterior  nostril  of  blind  side  with 
a  short  dap.  Head  3f ,  depth  IJ  ;  D.  80 ;  A.  62 ;  Lat  1. 123 ;  vertebras  12  +  25  =  37. 
Olive-brown,  mottled  with  darker,  sometimes  with  very  distinct  round  black 
blotches  or  ocelli ;  pectoral  of  colored  side  barred Liolepis.  1 1 . 

11.  XTSTREURTS  LIOLEPIS. 

XfftrtMrys  liolepi*  Jordan  and  Gilbert,  Prpc.  U.  S.  Nat.  Mus.,  18ti0,  p.  34  (Santa 
Barbara).  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  p.  454  (Santa  Barbara ; 
San  Pedro).    Jordan  and  Gilbert,  Proc.  IT.  S.  Nat.  Mus.,  1881^  p.  66  (Santa  Barbara). 

Paralickihyg  liolepia  J ordAu  and  Gilbert,  Syn.  Fish.  N.  A.,  p.  825,  1882. 

This  8i)ecies  is  rather  common  on  the  coa^t  of  California,  from  Point 
CoDcei>cion  southward.  It  is  a  very  variable  species,  the  coloration  and 
the  length  of  the  pectoral  fins  having  a  wide  range  of  variation. 

Genus  X.— PARALICHTHYS. 

Paralichthys  Girard,  U.  S.  Pac.  R.  R.  Snrv.,  Fish.,  1859,  146  (maculoaua  =  calif onn- 

cub). 
Paeudorlioinbus  Bleekor,  Comptes  Rendua^  Acad.  Sci.  Amsterd.,  xiii,  1862,  notice 

sur  quelques  genres  de  la  famille  des  Pleuronectid®,  5  (jfolyspiloa). 

Uropoetta  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  330  (cQl\fomicus  =  maculo8U8), 
Chaenopsetta  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  218  (oeellaris  =  4entaius), 

Type:  Pleuronectes  maculosus  GiTeLTA=Hippoglo88us  calif ornicuH 
Avres. 

This  genus,  as  now  restricted,  contains  a  considerable  number  of 
species,  inhabiting  both  coasts  of  America  and  the  eastern  and  south- 
em  coasts  of  Asia.  As  indicated  by  the  reduced  number  of  vertebra), 
the  species  range  further  southward  than  do  those  of  the  type  of  Hip- 
paglassoides.     . 

The  name  Pseudorhomhus  has  been  often  used  for  this  genus  by  Eu- 
ropean writers,  but  the  preferable  name  of  Para2tcAf^^«  has  clear  priority. 

ANALYSIS  OF  SPECIES  OF  PARALICHTHYS. 

a.  Gill-rakers  in  large  number,  about  9  -f~  20,  as  long  as  the  eye  and  very  slender; 

body  elongate,  rather  robust ;  head  small,  3f  to  4^  in  length ;  maxil- 
lary about  as  long  as  pectoral  and  about  half  length  of  head ;  depth 
of  body  2i  to  2}  in  length ;  caudal  peduncle  very  long ;  interorbital 
space  flattish,  its  width  less  than  vertical  diameter  of  eye;  scales 
moderate,  somewhat  ciliated,  about  100  pores  in  the  lateral  line ;  arch 
of  lateral  hue  3i  in  straight  part ;  dorsal  rays  67  to  71;  anal  rays  51' 
to  57;  vertebral  10  4-25=35;   color  grayish  brown,  uniform,  or  mot- 
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tied  with  blackish  and  pale,  the  head  sometimes  sprinkled  with 
black  dots;  young  brownish,  with  spots  of  li^ht  bluish.  (Eyes  md 
color  normally  sinistral,  but  reversed  examples  almost  equally  eom- 

mon.) ...CalifornicuSjH 

aa,  Gill-rakers  in  moderate  i^umber  (6  + 13  to  5  -f  16),  rather  long  and  slender. 

h.  Dorsal  rays  70  to  75 ;  anal  rays  54  to  60. 
c.  Scales  not  very  small,  about  100  in  the  course  of  the  lateral  line ;  head  small,  4i 
in  length;  depth,  2^;  interorbital  space  rather  broad  and  flattiAh, ) 
diameter  of  eye ;  eyes  small,  5f  in  head ;  gill-rakers  rather  short,  4  -{- 15, 
the  longest  about  f  eye ;  pectoral  1^  in  head ;  curve  of  lateral  lioe 
high  and  short,  4  in  straight  part,  its  height  If  in  its  length ;  month 
moderate,  the  maxillary  2i  in  head;  teeth  rather  few,  the  anterior 
canines  large ;  color  dark  brown,  more  or  less  mottled  and  spotted  with 

paler  ..: Brasiliensir,  11 

00,  Scales  very  small,  about  120  in  the  lateral  line ;  head  3^  in  length ;  depth,  2^; 
eyes  small,  wide  apart ;  gill-rakers  X  -{-  17 ;  curve  of  lateral  line  nearlj 
5  in  straight  part,  barely  twice  as  long  as  high  ;  maxillary  2^  in  head; 
color  brownish-gray,  thickly  mottled  with  many  larger  and  smaller 
spots,  points  and  rings;  side  with  three  or  four  larger  spots  of  irregu- 
lar form  and  ocellated  with  paler Adspersus,  14. 

hb.  Dorsal  rays,  85  to  93  in  number ;  anal  rays,  67  to  73 ;  gill-rakers,  5  -f  15  or  16 
in  number,  long  and  slender,  the  longest  f  length  of  eye  ;  body  ovaie, 
the  depth  about  2^  in  length ;  head  about  3| ;  caudal  peduncle  long; 
maxillary  about  half  head,  reaching  psist  posterior  margin  of  eje; 
mouth  large,  oblique,  the  gape  curved ;  .canines  large,  conical,  wide- 
set  ;  interorbital  area  a  rather  flattish  ridge,  in  the  adult  about  eqoil 
to  vertical  diameter  of  eye,  narrower  in  the  young,  forming  a  bonj 
ridge ;  scales  cycloid,  each  with  numerous  small,  accessory  scalea; 
lateral  line  with  about  95  pores,  its  arch  4  times  in  straight  part ;  color 
brownish  olive,  always  with  numerous  paler  and  darker  spots  of  vari- 
ous sizes  and  with  obscure  ocelli ;  vertebrae  ll-|-30=4 1 . .  De2^atu8,  15. 
aaa,  Gill-rakers  few,  shortish,  wide  s^,  the  numbers  2 -|- 8  to  3  4- 10. 

d.  Body  ovate,  more  or  less  compressed,  and  opaque ;  the  depth  about  2|  in 
length  ;  no  distinct,  definitely-placed  ocelli ;  scales  cycloid, 
e.  Dorsal  rays  in  large  number  (85  to  93,  as  in  P.  dentatua) ;  anal  rays  65  to 73 ; 
pores  of  the  lateral  line  about  100 ;  accessory  scales  few  ;  gill-raken 
2  -f  10,  lanceolate,  detitate,  wide-set,  and  much  shorter  than  the  eye ; 
eyes  small ;  interorbital  space  in  adult  broad,  flattish,  and  scaly,  as 
wide  as  length  of  eye ;  caudal  peduncle  rather  long ;  depth  about  9| 
in  length ;  head  about  3} ;  length  of  arch  of  lateral  line.nearly  one- 
third  that  of  straight  part ;  cojor  dusky  olive,  darker  than  in  P.  dm- 
tatvsj  and  with  very  few  darker  mottlings  or  spots.  .LBTHOsnoitA,  1& 
cc.  Dorsal  rays  in  moderate  number  (70  to  80) ;  anal  rays  54  to  61. 
/.  Scales  very  small,  about  120  in  the  lateral  line;  depth  of  body  about 
half  length ;  head  3J  in  length  ;  gill-rakers  roughly  toothed,  3  +  9  is 
number ;  arch  of  lateral  line  4^  in  straight  portion ;  mouth  very  large, 
oblique,  the  broad  maxillary  more  than  half  head,  and  reaching  part 
eye  ;  D.  78,  A.  59 ;  coloration  brownish,  the  body  and  fins  spotted  with 

darker Squamilentus,  17. 

ff.  Scales  moderate,  90  to  100  pores  in  the  lateral  line. 
g,  Interorbital  width  about  equal  to  length  of  eye ;  dorsal  rays  75  to  81 ; 
anal  rays    59  to  61 ;   gill-rakers  2  or  3-\-9  or  10 ;  coloration  grayish- 
brown,  with  numerous  (more  or  less  distinct)  whitish  blotches,  which 

are  rarely  obsolete ;  vertebrae  10-|-27  =  37 Axbioutta,  l?l 

gg.  Interorbital  width  not  half  the  length  of  the  eye;  dorsal  rays 76 ; 
anal  rayst>0;  form  of  P.  albigutta;  eye  large  (4f  in  head);  maxillary 
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2i  in  head  (as  long  as  pectoral) ;  teeth  rather  small ;  arch  of  lateral 
I  line  a  little  longer  than  high,  its  length  (>t^(j  in  the  straight  part ;  gill- 

rakers  3-|-lly  shorter  and  thicker  than  in  P.  hr^mlienHSy  the  longest 
about  half  eye ;  color  brown,  the  body  and  fins  irregularly  blotched 
and  with  obscure  ocelli;  pectorals  barred;  eyes  speckled. 

Patagonicus,  19. 

dd.  Body  oblong,  strongly  compressed,  semi-  translucent*;  scales  weaklv  cili- 
ated; about  93  pores  in  lateral  line;  curve  of  lateral  line  about  3f 
times  in  straight  part;  mouth  large,  oblique;  maxillary  narrow,  its 
length  2i  in  head ;  interorbital  area  a  very  narrow,  bony,  scaleless 
ridge ;  head  3f  to  4  in  length ;  depth  2^ ;  gill-rakers  2-{-8  in  number, 
about  half  as  long  as  eye;  D.  77,  A.  62;  coloration  light  grayish, 
thickly  mottled  with  darker ;  four  large  horizontally  oblong,  black 
ocelli,  each  surrounded  by  a  pinkish  area ;  one  just  behind  middle  of 
the  body,  below  the  dorsal ;  one  opposite  this,  above  anal ;  two  similar 
smaller  spots  below  last  rays  of  dorsal  and  above  last  of  anal ;  verte- 
bnB,ll+30=41 Oblonou8,20. 

12.  PARAUCHTHTS  CALIFORNICUS. 

(Bastard  Halibut;  Monterey  Halibut.) 

FUmrtmeeiesmaeulosus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854, 155  (young,  San  Diego). 
PanLliehihy»  maculosua  Girard,  U.  S.  Pacif.  R.  R.  Exped.,  Fishes,  p.  147, 1859  (not 
Rhombus  wioculoaua  Cuvier,  also  a  species  of  Para2icAfAj^«).  Giinther.  Cat.  Fish., 
IT,  431, 1862  (copied).  GiU,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1864,  p.  197.  Lock- 
ington,  Rep.  Com.  Fisheries,  California,  1878-79,  p.  41  (Monterey;  Tomales 
Bay).  Lockington,  Proc.  U.  S.  Nat.  Mus.,  1879,  p.  79  (San  Francisco).  Jor- 
dan and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  454.  (San  Francisco,  Monterey 
Bay,  San  Luis  Obispo,  Santa  Barbara,  San  Pedro,  San  Diego.)  Jordan  and 
Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  66  (Tomales  Bay;  Monterey;  San  Diego). 
Jordan,  Nat.  His.  Aquat.  Anim.,  1884,  182. 

Hippo9lo99u»  calif  amicus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.;  1859.  p.  29,  and  1860,  fig. 
10  (adult,  San  Francisco). 

Pteudwrkamhus  ealifomicua  GUnther,  Cat.  Fish.,  iv,  426, 1862  (copied). 

UropteUa  ealifamica  GiU,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  330.  Gill,  Proc.  Acad. 
Nat.  Sci.  Phila.,  1864,  198. 

ParalitAtkfs  caHfomicus  Jordan  and  Gilbert,  Syn.  Fish.  N.  A.  1882,  821. 

Habitat — Coast  of  California;  Tomales  Bay  to  San  Diego.. 

This  large  flounder  is  one  of  the  common  food-fishes  of  the  Pacific  coast, 
where  it  takes  the  place  occupied  on  the  Atlantic  side  by  Paralichthys 
dentatus.  It  reaches  a  length  of  three  feet  and  a  weight  of  sixty 
pounds.  From  its  resemblance  to  the  halibut,  it  usually  goes  by 
the  name  of  bastard  halibut.  It  is  readily  distinguished  from  the  At- 
lantic members  of  the  same  genus  by  its  fewer  fln-rays  and  by  its  more 
numerous  gill-rakers. 

The  specific  name  californicus  must  be  used  for  this  fish,  the  earlier 
UAinej  maculosuff,  being  preoccupied  in  the  genus  Paralichthys.  As  was 
first  shown  by  Mr.  Lockington,  the  small  flsh,  called  Paralichthys  macU' 
ImuSj  is  simply  the  young  of  the  larger  fish,  then  called  Uropsetta  cal- 
ifamica.  Unlike  other  species  of  the  genus,  Paralichthys  californicus 
is  almost  as  frequently  dextral  as  sinistral. 
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13.  PARALICHTH7S  BRASILIENSIS. 

ffippoglosaus  hraailienais  Ranzaui,  Nov.  Spec.  Pisc«,  10,  tab.  iii,  1840  (Brazil). 
Pseudorhambtu  braailiensia  GUnther,  Fishes  Ceiitr.  Amer,473, 1869  (Brazil,  Guatemala). 
Plateaaa orhignyana  Valeacieunes,  D'Orbigny  Voy.S.  Amer. M^rid.  Poias., pt. 5, pi.  16, t 

1.  1847. 
Bhombua  aramaca  Castelnau,  Anim.  noav.  on  rares,  Poiss.,  78,  pi.  40,  f.  3  (not  of  Ca- 

•    vier). 
Pseudorhomhui  vorox GUnther,  Cat.  Fish.  Brit.  Mas.,  iv,  1862,  429  ("  Soatb  Americtl. 

Habitat. — Soath  America,  said  to  range  northward  to  Gaatemala. 
This  species  is  known  to  us  from  namerous  specimens  from  Rio  Janeiro 
and  from  Maldonado,  in  the  Museam  of  Comparative  Zoology. 

The  locality  "  Guatemala'^  given  by  GUnther  seems  to  be  somewhat 
doubtful,  and  the  species  may  not  occur  in  West  Indian  waters  at  all. 

14.  PARALICHTH7S  ADSPBRSUS. 

t  Hippog1o»8u$  kingi  Jenyns,  Voyage  Beagle,  Fishes,  1842,  128,  pi.  26.     (Valpaniflo: 

from  a  drawing  only.) 
Pseudarhambuaadspersus  Steindachner,  I<^hthyol.  Notizen,v,  1867, 9,  Plate  II.  (Chinchas 

Islands.) 
Parallchihya  adaperaua  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1882,  p.  370.    (Ctpe 

San  Lucas.)     Jordan  and  Gilbert,  Bull.  Fish.  Com.,  1882,  pp.  108  and  111 

(Mazatlan,  Panama.)    Jordan,  Cat.  Fish.  N.A.,  1885,  133. 

Habitat. — Pacific  coast  of  tropical  America.    Gape  San  Lucas  to  Pera. 

Numerous  specimens  of  this  species  were  obtained  by  Professor  Gil 
bert  at  Maza  tlan  and  Panama.  As  all  these  have  been  destroyed  by 
fire,  we  have  taken  our  description  from  Callao  specimens  in  the  Mu- 
seum of  Comparative  Zoology.  The  species  is  very  close  to'P.  bratili^ 
ensis^  differing  chiefly  in  the  smaller  scales.  This  may  prove  identical 
with  the  remarkable  H.  kingi  of  Jenyns,  in  which  case  it  must  stand  as 
Paralichthys  Mngi. 

15.  PARALICHTH7B  DBNTATUS. 

(The  Summer  Flounder.) 

Pleuroneclea  dentatus  Linneeus,  Syst.  Nat.,  1,  458,  1766,  and  of  namerous  copyiMs. 

MitchUl.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.,  p.  390, 1815  (New  York). 
Plateaaa  dentata  Storer,  Hist.  Fish.  Mass.,  p.  143, 1839. 
Paeudorhombua  dentatua  Goode  and  Bean,  Proc.  U.  S.  Nat.  Ma^,  1879,  123. 
Paralichihya  dentatua  Goode, Nat.  Hist.  Aqnat.  Anim.,  1884,  178.    (Detailed  account; 

includes  P.  lethoatigma.)     Jordan, Cat.  Fish.  N.  A.,  1885,  134. 
Pleuraneotea  melanogdater  Mitchill,  Trans.  Lit.  and   PhiL  Soo.  N.   Y.,  p.  390^  ISl^. 

(Doubled  example.) 
Plateaaa  ooellaHa  DeEay,  N.  Y.  Fauna,  Fishes,  1842,  300,  PI.  47,  fig.  152. 
Paeudorhombua  ocellaria  GUnther,  iv,  430,  1862  (copied),    Jordan  and  Gilbert,  Proc 

U.  S.  Nat.  Mus.,  1878,  370  (Beaufort). 
Chasnopaelta  ocellaria  Gill,  Proc.  Ac.  Nat.  Sci.,  1864,  218. 
Paraliohthya   ocellaria  Jordan    and    Gilbert,  Proc.    U.  S.  Nat.    Mas.,  1882,   p.  ^^ 

(Charleston). 
Paralichihya  ophryaa  Jordan  and  Gilbert,  Syn.  Fish  N.  A.,  p.  822,  1882  (Charlcstffl)' 
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Habitat — Atlaatic  coast  of  United  States  from  Cape  Cod  to  Florida. 

This  species  is  the  coinmoa  flounder  of  the  coasts  of  the  Northern 
States,  its  range  apparently  not  extending  much  south  of  Charleston. 
L)f  the  species  fonnd  in  that  region  it  is  the  most  important  from  a  com- 
nercial  point  of  view.  It  reaches  a  length  of  aboat  3  feet  and  a  weight 
>f  aboat  15  pounds. 

It  has  been  confounded  by  nearly  all  writers  with  the  more  southern 
ipecies  now  called  letlhoatigma^  from  which  it  is  best  distinguished  by 
ts  much  greater  number  of  gill-rakers  and  by  its  mottled  coloration. 
[>n  account  of  this  confusion  it  is  impossible  wholly  to  disentangle  its 
jjnonymy  from  that  of  P.  lethostigma. 

So  far  as  the  proper  nomenclature  of  the  two  is  concerned/ this  confu- 
(ion  makes  little  difference.  There  is  no  doubt  that  this  is  the  original 
Pleuronectes  dentatus  of  Linnseus^  as  the  original  Linnsean  type  is  still 
^reserved  in  London.  This  has  been  examined  by  Dr.  Bean  and  its 
dentity  with  the  present  species  fully  established. 

It  seems  also  certain  that  this  is  the  Platessa  ocellaris  of  DeKay,  who 
>roperly  distinguishes  his  ocellaris  from  his  obUmga^  the  latter  being  P. 
etJiostigma. 

A  little  doubt  must  be  attached  to  the  melanogaster  of  Mitchill,  very 
icantily  described  from  a  doubled  (black-bellied)  example  of  this  species 
r  of  P.  lethostigma.  As  the  former  species  is  much  more  common  about 
^ew  York  than  the  latter  it  is  probable  that  Mitchill's  flsh  belonged  to 
t.  We  have  also  received  a  doubled  example  from  New  York  corre- 
;pondiDg  exactly  to  MitchilPs  description.  We  may  therefore  regard 
he  name  melanogaster  as  a  synonym  of  dentattts. 

The  diff3rences  in  the  gill-rakers  of  these  species  was  first  noticed  by 
Jordan  and  Gilbert  in  1883.  These  authors  erroneously  referred  all 
hese  83'nonyms  to  the  species  with  the  few  gill-rakers  and  described 
■he  present  one  as  new  under  the  name  of  Paralichthys  ophryas.  The 
iiscovery  of  the  Linnsean  type  of  Pleuronectes  dentatus  has  rendered  a 
reconsideration  of  this  matter  necessary,  and  it  is  evident  that  to  the 
^P.  ophryas^  belong  also  the  prior  names  of  dentattis^  melanogaster^  and 
ocellaris. 

The  name  Platessa  orhignyana  Valenciennes,  applied  to  a  South  Amer- 
ican example  and  doubtfully  referred  by  Dr.  Giiuther  to  his  Pseudo- 
rhombus  dentatus^  belongs  to  Paralichthys  broMliensis, 

16.  PARALICHTH^rS  LETHOSTIGMA. 

(Thk  Southern  Flounder.) 

[Plate  vn,] 

note— a  oblonga  DeKay,  New  York  Fauna,  Fishes,  p.  299,  pi.  48,  fig.  156, 1842.  (New 
York ;  not  Pleuronectes  oblongus  Mitcbill.)    Storer,  Syn.  Fish.  N.  A.,  184C,  p.  477. 

p9eudarhowJnu  ohlongue  Gflntber,  Cat.  Fisli.,  iv,  426,  1862  (copied). 

r*9eudark<mbtu  dentatue  Gk>ode,  Proo.  U.  8.  Nat.  Mas.,  1879,  110.  (St.  John's  River, 
St  Augustine. )    Goode  and  Bean,  Proc.  U.  S.  Nat.  Mus.,  1879, 123  (Ponsacola). 

:ntanop9etta  dentata  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.,  1864,  218. 
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Paralichthys  dentatM  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1882,  p.  302.  (Gal- 
veston, New  Orleans,  Pensacola.)  Jordan  and  Gilbert,  Proc.  U.  S.  K&t. 
Mas.,  1882,  p.  617.  (Charleston. )  Bean,  Cat.  Col.  Fish,  U.  S.  Nat.  Mas.,  1863, 
p.  45  (Galveston). 

Paralichthys  dentatus  Jordan  and  Gilbert,  Synopsis  Fish.  N.  A.,  1882,  822. 

Paraliohthyn  lethostigma  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1884,  237  (JaclwRi< 
ville,  Florida). 

Habitat. — South  Atlantic  and  Galf  coast  of  United  States,  north  to 
New  York. 

This  species  is  the  common  large  flounder  of  the  South  Atlantic  and 
Gulf  coasts  of  the  United  States,  ranging  as  far  north  as  New  YorL 
It  very  closely  resembles  Paralichthys  dentatus^  with  which  it  has  been 
repeatedly  confounded.  It  is,  however,  sharply  distinguished  by  the 
character  of  the  gill-rakers.  It  is  also  always  darker  in  color,  and  al- 
most uniform,  while  the  dentatus  is  usually  profusely  spotted.  Its  only 
tenable  name  is  the  very  recent  one  of  Paralichthys  lethostigma. 

17.  PARAUCHTEnrS  SQUAMZLBNTUS. 

Paralichthys  aquamilentus  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1882,  p. 303  (Pe^ 
sacola).  Jordan  and  Gilbert,  Syn.  Fisb.  N.  A.,  p.  823«  1882  (Penaaoola,  Charles- 
ton).  Bean,  Cat.  Coll.  Fisb,  U.  S.  Nat.  Mas.,  1883,  p.  45  (Pensacola). 

Habitat. — South  Atlantic  and  Gulf  coasts  of  United  States. 

This  species  is  very  close  to  Paralichthys  albiguttaj  from  which  it  dif- 
fers chiefly  in  the  small  scales.  It  seems  to  be  rather  rare.  Besides 
the  original  types  from  Pensacola  another  referred  to  the  same  species 
is  in  tbe  National  Museum  from  Charleston. 

18.  PARALICHTH7S  ALBiaUTTA. 

Psendorhombus  dentatus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1878,  370  (Beaufort). 

Paralichthys  albigutta  J oxd&n  &ud  Gilbert,  Proo.  U.  S.  Nat.  Mus.,1882,p.302  (Pentt- 
cola;  Beaufort).  Jordan  and  Gilbert,  Syn.  Fisb.  N.  A.,  1882, p.  823.  Jordin 
and  Swain,  Proc.  U.  S.  Nat.  Mas.,  1884,  p.  233  (Cedar  Keys). 

Habitat — South  Atlantic  and  Gulf  coast  of  the  United  States. 

This  species  is  common  on  the  South  Atlantic  and  Gulf  coasts.  It 
has  the  few  gill-rakers  of  Paralichthys  letJiostigmay  the  mottled  coloratioD 
of  Paralichthys  dentatmj  while  from  both  it  is  distinguished  by  its  smaUer 
number  of  dorsal  and » anal  rays.  In  the  number  of  its  vertebne  it 
agrees  with  P.  lethostigma.  It  seems  to  reach  a  smaller  size  than  either 
of  these  species. 

19.  PARALICHTHYS  PATAGONICUS. 

PseudorhomhuM  dentatus  GUnther,  Cat.  Fisb.  Brit.  Mns.,  iv,  425, 1862  (Port  Famine). 
Paralichthys  patagonicus  3 oTd&iit  sp.  nov.  (east  coast  of  Patagonia). 

This  species  is  extremely  close  to  P.  dlbigutta^  from  which  it  is  sepa- 
rated only  by  characters  of  slight  importance.  The  locality  inhabited  by 
it  is,  however,  widely  distant.  The  types  of  the  species  are  in  the  Mu- 
seum of  Comparative  Zoology.  There  are  three  specimens,  the  largest 
about  8  inches  long,  No.  11399,  from  the  east  coast  of  Patagonia. 
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20.  PARALICHTH7S  OBLONaUS. 

(The  Four-Spotted  Flounder.) 

[Plate  Vm.] 

rPMCfet  o^roii^iiii  Mitcfaill,  I^s.  Lit.  and  Phil.  Soc,  1,  391, 1815  (New  York). 

iop9etia  ohUmga  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1864,  p.  218. 

iliektky  oblonguB   Goode,  Proo.  U.  S.  Nat.  Mqs.,  1880,  p.  472  (Sonthern  New 

England).     Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  1882,  p.  824  (specimens 

from  Wood's  Holl,  Mass.). 
M«a  quadroeellaia  Storer,  Proc.  Boston  Soc.  Nat.  Hist.,  1847,  p.  242.    Storer,  Hist. 

Fish.  Mass.,  p.  397,  pi.  31,  fig.  3  (Provincetown). 

^abitat. — Coasts  of  New  England  and  New  York. 

his  species  is  rather  common  on  the  coast  of  Cape  Cod  and  the 

l^hboring  islands,  bnt  it  has  been  rarely  noticed    elsewhere.    The 

ts  of  its  range  are  not  yet  definitely  known. 

/  is  a  very  strongly  marked  species.    Its  translncency  of  coloration 

cates  that  it  lives  in  deeper  water  than  the  other  species  of  the  genus. 

Genus  XI.— ANCYLOPSETTA. 

■ 

jrlopaetU  Gill,  Proo.  Acad.  Nat.  Sci.  Phil.,  1864,  224  {quadrocellata), 

GoodedD  Bean,  Boll.  Mas.  Comp.  Zool.,  XIX,  193,  1883  (diJecta), 


YPE :  Anctflapsetta  quadroeellata  Gill. 

his  genus  is  also  very  close  to  Paralichthysj  differing  in  the  subses- 
caudal  fin,  the  short  gill-rakers,  the  rough  scales,  and  in  the  pro- 
gation  of  the  anterior  rays  of  the  dorsal  fin.  These  characters  are 
id  in  quadroeellata  as  well  as  in  dilecta^  the  distinctions  of  the  sup- 
sd  genus,  Ifotosemaj  being  chiefly  of  degree.  Besides  the  two  spe- 
i  here  mentioned,  a  third  as  yet  undescribed,  the  types  having  been 
[dentally  destroyed,  was  obtained  by  Professor  Gilbert  at  Panama. 

ANALYSIS  OF  SPECIES  OF  ANCTLOPSETTA. 

jiterior  (produced)  rays  of  dorsal  shorter  than  head ;  pectoral  of  eyed  side  abont 
ro>thirds  length  of  head.  Body  oval,  very  deep.  Depth  of  caadal  peduncle  half 
agth  of  head ;  head  4  in  length ;  depth,  If.  (Sill-rakers  very  short,  9-|-6  or  7. 
ooth  small ;  maxillary  reaching  middle  of  eye,  2i  to  2}  in  head ;  teeth  small, 
le  canines  scarcely  differentiated ;  eyes  moderate,  separated  by  a  very  narrow, 
arp,  scaly  ridge ;  scales  of  both  sides  ctenoid ;  ventral  of  eyed  side  produced, 
loac  half  as  long  as  head ;  no  anal  spine ;  color  dark  olive,  with  four  large  ob- 
Dg  ocellated  blackish  spots,  the  first  above  the  arch  of  the  lateral  line,  the  three 
iflterior  forming  an  isosceles  triangle,  the  hindmost  being  on  the  lateral  line.  D. 
;  A.  55 ;  Lat.  1.  85—58  pores  in  straight  part ;  vertebrse,  9  +  26  =  35. 

QUADROCELLATA,  21. 

[Anterior  (produced)  rays  of  dorsal  longer  than  the  head,  the  longest  half  depth 
body,  pectoral  of  eyed  side  nearly  as  long  as  head ;  body  elliptical ;  head  3i 
length,  depth  2 ;  gill-rakers  subtriangnlar,  moderately  numerous ;  mouth  moder- 
e,  the  maxillary  2^  in  head ;  teeth  unequal,  those  in  front  much  largest ;  eyes 
rge«  3  in  head,  the  interorbital  space  very  narrow ;  scales  highly  ctenoid ;  ven- 
il  of  eyed  side  produced,  more  than  three  times  length  of  right  ventral ;  color 
A  brown,  speckled  with  darker,  three  large  subcircular  ocellated  spots  nearly  as 
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large  as  eye,  with  white  center,  dark  iris,  narrow,  dark  margin,  and  a  brown  n- 
circling  outline,  these  arranged  in  an  Isosceles  triangle,  the  apex  on  the  lateral 
line,  the  others  before  it  and  distant  from  the  lateral  line  a  distance  eqaal  to 
their  own  diixmeter.  D.  69,  A.  50,  Lat.  1,  with  48  pores  in  straight  part. ]  {Gooitif 
Bean) Dilkcta,  22. 

21.  ANC7LOPSBTTA  QUADROCELLATA. 

Ancylopaetta  quadrooeUata  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.,  1864,  p.  224  (PensacoU). 

(Not  Platesaa  quadrocellata  Storer). 
P9eudorhomhu9  quadroceilattts  Jordan*  &,  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1878,  p.  370 

(Beaufort). 
ParaUohtkya  ommatua  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1882,  p.  616  (Charlestop). 

Jordan  &  Gilbert,  Syn.  Fish.  N.  A.,  p.  824,  1882.    Jordan  &  Swain,  Proc.  U. 

S.  Nat.  Mus.,  1884,  p.  234  (Cedar  Keys). 

Habitat — Soatli  Atlantic  and  Gulf  coasts  of  the  United  States. 

This  species  is  not  rare  along  the  Soath  Atlantic  and  Gulf  coasts  of 
the  United  States.  On  referring  the  species  to  the  genus  ParaUckikp 
it  became  necessary  to  change  the  specific  name  quadrocelUUui,  pre- 
occnpied  in  the  latter  genus.  We,  however,  now  consider  it  best  to 
retain  Ancylopsetta  as  a  group  distinct  from  Paralichthya. 

22.  ANC7LOPSBTTA  DILBCTA 

Xotosema  dilecta  Goode  &  Bean,  Bull.  Mtis.  Comp.  Zool.,  xix,  193,  1883  (Gnlf  Stream, 

off  the  coast  of  South  Carolina). 
Anoylopaetta  dilecta  Jordan,  Cat.  Fish.  N.  A.,  1885,  134. 
Paraliohthys  aiignmiiaa  Goode,  Nat.  Hist.  Aquat.  Anim.,  1884,  182  (name  only,  bj  io- 

advertence  for  dilectua). 

Habitat — Gulf  Stream. 

This  species  is  known  from  the  original  types  obtained  in  the  deep 
waters  (75  fathoms)  of  the  Gulf  Stream,  ofif  the  Carolina  coast. 

Genus  XII.— PHEYNOEHOMBUS. 

Phrynorhombus  GUnther,  Catal.  Fishes  Brit.  Miis.,  iv,  414,  18G2  (unimaeulatm). 

Type  :  Rhombus  unimaculatus  'Ris&o=^Pleuronectes  regitis  Bonnaterre. 

This  genus  is  allied  to  Zeugopterus,  from  which  it  dififers  chiefly  in  the 
separation  of  the  ventral  and  anal  fins.  It  is,  in  our  opinion,  worthy 
of  separation.  But  a  single  species  is  known.  The  peculiar  flanueMike 
character  of  the  scales  is  similar  to  that  of  Monochirus  hispidus. 

ANALYSIS  OF  SPECIES  OF  PHRTNORHOBdmUS. 

a.  First  ray  of  dorsal  prodacod  in  a  filament,  ahoat  one-third  as  long  as  head ;  first 
ray  of  pectoral  sometimes  filamentons ;  scales  small,  each  with  ahont  four  long  spin* 
nles ;  eyes  moderate,  separated  by  a  high,  narrow  Scaly  ridge ;  snoat  short,  ahraptlj 
projecting ;  gill-rakers  short,  abont  X  +  10 ;  month  curved,  the  maxillary  not  quit* 
half  head.  Depth,  2  in  length ;  head  3^ ;  D.78  to  79,  A.  67,  Lat.  1.  70 ;  vertebrae  10+25 
=35 ;  color,  dark  gray,  with  dusty  marblings  and  black  spots,  one  at  the  end  of  the 
curve  of  the  lateral  line ;  a  reddish  ocellus  edged  with  black  on  middle  of  tall ;  fio> 
much  blotched REOiUSy^ 
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23.  PHRTNORHOMBUS  REQIUS. 

(The  Top-Knot.) 

La  Petite  Limandclle,  Dubamel,  "  Traits  sar  la  Pesche,  iii,  sect.  9,  p.  270,  pi.  6,  f.  5.^ 
PUmreneetes  regiuSf  **la  CalimaDdc  royale"  Bonnaterre,  EDcyclop^die  M^thodiqne, 

1788  (after  Dubamel). 
PUuroneete$  eaUmamda  Lac^pMe,  Hist.  Nat.  Poiss.,  iv,  1803  (after  Duhamel). 
PlemronecieB punctatus  *^  Fleming,  Werner,  Mem.,  ii,  241 "  (not  of  Bloch.) 
BkombM9  unimaculatus  Risso,  Europe  M^ridiouale,  iii,252,  f.  35, 1826  (Nice). 
Pkrynorhambus  unimaculaius  GUnther,  iv,  414, 1862  (Dalmatia ;  Plymouth). 
Seophtkalmus  unimaculatua  Steindachner,  Icbtb.  Bericbt.,  vi,  1868,49  (Barcelona). 
Zemgopterus  unimaculaius  Day,  Fish.  Great  Britain,  ii,  17,  pi.  xcix  (Belfast). 
Bkembut  uniocellatus  Nardo,  Prodr.  Icbtb.  Adriat.,  135, 1827. 

Habitat^  Coasts  of  Soathern  Europe,  north  to  England. 

This  small  flounder  reaches  a  length  of  5  or  0  inches.  Our  speci- 
mens are  from  Venice.  We  adopt  the  earliest  name,  regiusy  for  this 
species,  as  it  seems  to  belong  to  this  fish  without  doubt. 

Genus  XIII.— ZECTGOPTEEUS. 

Zengoptems  Gottscbe,  Wiegmann's  Arcbiv,  1835, 178  (hirtu$), 

Soophthalmns  Bonaparte,  Catologo  Metodico  dei  Pesci  Europe),  1843,  49  (hiriua), 

(Not  of  Rafinesqne.) 
Zengoptems  Steenstrup,  Oefvers.  Dansk.  Vidensk.  Selsk.  Forbandl.,  1865,  95-112. 

Type  :  Pleuranectes  hirtus  Ahi\g^^r(i=Pleuronectes  punctatus  Bloch. 

This  genus  is  distinguished  from  PUuronectea  both  by  the  union  ot 
the  ventral  and  anal  fins,  and  by  the  perforation  instead  of  emargina- 
tion  of  the  septum  of  the  gill-cavity.  This  latter  character  was  first 
noticed  by  Professor  Steenstrup,  who  used  it  to  define  his  genus  Zeu- 
ffopterus^  which  is  equivalent  to  Lepidorhombus,  ZettgopteruSj  and  Phryno- 
rhombus  of  the  present  paper.  But  one  species  is  known,  widely  dif- 
fused in  Northern  Europe. 

ANALYSIS  OF  SPECIES  OF  ZEUGOPTERUS. 

«.  Body  oTate,  covered  with  small  but  very  rough  shagreen-like  scales ;  blind  side 
smooth ;  caudal  peduncle  very  short,  the  last  rays  of  dorsal  and  anal  inserted  on 
the  left  side  of  it  almost  meeting  across  the  base  of  the  caudal  fin ;  none  of  the  dor- 
sal rays  exserted ;  lateral  line  indistinct ;  eyes  large,  separated  by  a  very  narrow, 
scaly  ridge ;  snout  very  short ;  gill-rakers  short,  thickish ;  lips  thick ;  maxiUary 
half  as  long  as  head.  Left  ventral  inserted  at  chin,  fully  confluent  with  anal ; 
right  Tentral  long.  Brown,  with  round  black  spots,  one  behind  the  curve  of  the 
lateral  line,  and  one  behind  this  on  the  straight  portion ;  one  near  upper  edge  of 
gin  opening,  and  one  above  upper  eye ;  an  oblique  band  from  lower  eye  to  subop- 
crcle.    Depth  2  in  length ;  head  3 ;  D.  93  to  99 ;  A.  70  to  80.   Vertebrae  12  -f  25  =37. 

PUNCTATUS,  24. 

24.  ZEUGOPTERUS  PUNCTATUS. 

(The  Black  Fluke.) 

PlemrwMcies  punctata  Bloch,  Auslandische  Fische,  iii,  31,  tafel  189,  1787.  Gmelin, 
Syst.  Natora,  p.  1235, 1788.  Bloch  <&  Schneider,  Systema  Ichth.,  1801,  p.  155. 

Zem4ifopieru9  puneiatus  Collett,  Norges  Fiske,  1875,  139.  Day,  Fishes  Great  Britain, 
vol.  ii,  p.  18,  plate  6. 
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Pleuronectw  hirius  Abildgaard,  MtiUer,  Zool.  Danlca,  1788,  III,  36,  taf.  103. 
IthombM  hirtus  Yarrell,  Brit  Fish.,  ed.  2,  ii,  334.    Giinther,  iv,  413, 1862,  andof  seTenl 

authors. 
Pleuranectes  kiti  Blooh  &  Schneider,  Systema  lohthyologisB,  1801,  162. 

Habitat. — Coasts  of  Northern  Europe,  soath  to  France. 
The  specimens  of  this  species  which  we  have  examined  are  from  the 
North  Sea. 

Genus  XIV.— LEPIDORHOMBUS. 

Lepidorhombus  GUnther,  Catal.  Fishes,  iv,  411,  1862  {megaatoma). 

Type:  Pleuronectes  megastoma  DonovskU  =^ Pleuronectes  whiff-iagofnu 
Walbaum. 

This  genus  contains  one  or  two  European  species,  related  to  Z^n^op- 
ierus.  but  in  general  appearance  resembling  the  species  of  AmogVoma. 

ANALYSIS  OF  SPECIES  OF  LEPIDORHOBdmUS. 

a.  Dorsal  rays,  85  to  87 ;  anal  rays,  67  to  69 ;  depth,  2^  in  length ;  head,  3^;  interoib- 
ital  space  a  very  narrow  scaly  ildge ;  month  very  large,  the  maxillary  2^  in  head ; 
the  anterior  teeth  hooked  backwards,  abont  4  in  head ;  eyes  very  large,  the  lower 
somewhat  before  the  other;  anterior  rays  of  dorsal  short,  bat  considerably  exserted; 
seizes  small,  very  decidnoas.  Lat.  1.  abont  100.  Vertebrse  11+30=41.  Color,  yd- 
lowish  brown,  dorsal  and  anal  with  some  dark  blotches Whiff-Iagoni8,25l 

€M,  Dorsal  rays,  78  to  80 ;  anal  rays,  58  to  64 ;  depth,  2^  in  length ;  otherwise  essen- 
tially as  in  the  preceding,  of  which  it  is  probably  a  variety NoRVEOicr8,26. 

25.  IiEPIDORHOMBUB  "WHIFF-lAaONIS. 

(The  Whiff,  Merrt  Sole,  or  Sail  Fluke.) 

Passer  CornubiensiSf  "  Jago  in  Ray,  Syn.  Pise.,  163,  f.  2, "  1713. 

fF*tJ  Pennant,  "  British  Zoology,  iu,238, 1776." 

Pleuronectes  whiff-iagonisWalbAnnit  Artedi  Pisoinm,  iii,  120, 1792  (after  Pennant). 

Pleuronectes  megastoma  Donovan,  '*  Brit.  Fish.,  iii,  pL  41, 1802,"  and  of  many  anthofs. 

Rhon^bus  megastoma  Giinther,  iv,411,  and  of  numerous  authors. 

Zeugopterus  megastoma  CoUett,  Norges  Fiske,  138, 1875. 

Amoglossus  megastoma  Day,  British  Fishes,  iv,  21. 

Pleuronectes  bosoi  Risso,  Ichth.  Nice,  1810,  319,  pi.  vii,  f.  33  (Nice). 

Amoglossus  bosd  Giinther,  iv,  416. 

Pleuronectes pseudopolus  *•  Pennant,  British  Zool.,  iii,  324,  pi.  411,  ed.  of  1812." 

Rhombus  cardina  Cuvier,  R^gne  Animal,  ed.  2, 1828  (ezcl.  syn.  pars),  based  on  the  Whiif 

of  Ray  and  la  Petite  Limandelle  of  Duhamel. 
Zeugopterus  velivolans  (Richardson)  "Tarrell,  Brit.  Fish.,  od.  3,  1, 656,"  1859. 
Zeugopterus  gottsche  '*  Winther,  Ichth.  Dan.  Mar.,  38." 

Habitat — Coasts  of  Europe,  most  abundant  northward. 

This  species  is  not  uncommon  in  Northern  Europe,  where  it  is  hdd 
in  slight  esteem  as  a  food-flsh,  being  thin,  dry,  and  bony.  It  reaches  a 
length  of  probably  less  than  2  feet. 

Its  names,  "  whiflf,"  "  merry  sole,"  and  "  sail-fluke,''  are  said  to  be  de- 
rived from  its  habit  of  frequently  swimming  at  the  surface  of  the  water 
<<  with  its  tail  erected  above  the  waten  like  a  boat  under  saiL" 
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.  Day  has  adopted  Giglioli's  determination  of  the  identity  of  this 
les  with  the  Arnoglossus  boaci.  The  descriptions  of  the  latter  spe- 
certainly  agree  closely  with  our  specimen  of  Lepidorhombus.  We 
3  therefore  placed  bosci  in  the  synonymy  of  WMff-iagonis.  Vinci- 
rra  apparently  regards  boaci  as  specifically  distinct  from  the  others^ 
oagh  he  places  both  in  the  genus  Amogloaaus.  The  appropriate 
3ific  name  of  megoMtama  has  been  usually  taken  for  this  species,  but 
unmusical  name  of  whiffiagonis  applied  to  it  by  Walbaum  has  ten 
rs'  priority.  This  name  is  given  in  honor  of  the  "  Eeverend  George 
o,  of  Loo." 
Hit  specimen  is  from  the  coast  of  France. 

26.  LEPIDORHOMBUS  NORVEOICUS. 

ronecUt  eardina  Fries,  Vet.  Akad.  HaDdl.,  1838,  181  foot  of  Cnvier). 
R^iff  moTPegicuB  Gitntber,  Cat.  Fish.  Brit.  Mas.,  iv,  1862, 139  (after  Fries).    Collett, 
Norges  Fiske,  1875, 139.    (Christiania;  Bergen;  Bodo.) 

labitaU — Soath  coast  of  Norway  to  the  Arctic  circle. 

his  species  is  known  to  us  from  descriptions  only.    According  to 

fessor  Collett,  ^'  it  is  distributed,  although  in  scanty  numbers,  from 

south  coasts  up  to  the  polar  circle."    It  would  appear  to  be  very 

le  to  the  preceding  species,  differing  somewhat  in  the  numbers  of 

fin-rays. 

Genus  XV.— CITHARDS. 

Eronectes  Bonaparte,  Catalogo  Metodico  dei  Pesci  £uropei,  1846  {linguaiulaj  the 

only  Linnasan  species  mentioned). 
lams  Bleeker,  Comptes  Rendns  Acad.  Sci.  Amsterdam,  xiii.  Plenroncct.,  6,  1862 

{lingnaULla), 

^P£ :  Pleuranectes  linguatula  L. 

liis  well-marked  genus,  an  ally  of  Lepidorhombus  and  of  Amoglosstis 

tains  but  a  single  species — a  rather  rare  inhabitant  of  the  Mediter- 

ean. 

ANALYSIS  OF  THE  8PECIS8  OF  CITHARUS. 

(ody  elongate,  with  soft  flesh  and  large  caducous  scales.  Month  very  large, 
clique;  the  maxillary  2  in  head;  lower  jaw  projecting;  some  canine  teeth,  es- 
wiaUy  in  front  of  upper  jaw  ;  two  or  three  rather  large  teeth  on  vomer ;  eyes 
rge,  close  together ;  left  ventral  on  the  ahdominal  ridge,  a  little  in  advance  of 
gbt ;  its  base  scarcely  lengthened ;  gill-rakers  slender,  of  moderate  length,  X-|-9 ; 
>  foramen  in  gill  septum  ;  dorsal  beginning  before  the  eye  on  right  side;  caudal 
>inted ;  fins  all  high,  but  fragile ;  head,  3^  in  length ;  depth,  2| ;  D.  about  65 ; 
iaI,  45 ;  lat.  l.y  37 ;  color,  grayish,  translucent Linguatula,  27. 

27.  CITHARUS  LINaUATULA. 

tromeetet  linguutmla  Linmeus,  Syst.  Nat.,  ed.  x,  p.  270,  1756  (after  Artedi)»  and  of 
early  authors. 

arm9  linffuaiula Giinther,  Cat.  Fish., iv,  418, 18G2.  Steindachner»  Ichthyol.  Berichte 
1868,  Sechste  Fortsetzung,  p.  51  (Barcelopa,  Alicante,  Cadiz),  and  of  most  re- 
cent authors. 
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Pleuroneotes  ci/Aaru«  Spinola,  *' Ann.  Mub.,  x,  16G/'  1807. 

Plfuranectes  maorolepidotus  Delaroche,  **  Anu.  Mas.,  xiii,  353/*  1809  (and  of  other  EaitK 

pean  writers,  probably  not  of  Bloch). 
SoUa  limanda  Rafinesque,  Indlce,  1810,  14  (aftor  LinnsBUs). 
Solea  oithara  Rafinesque,  Indice,  1810,  52  (based  on  Ciiharus  of  Rondclet). 
Pleuronectes  aolea  var.  pataracohiaf  **  Naccari,  lobth.  Adriat.,  11.'' 

Habitat — ^Mediterranean  Sea. 

This  species  is  known  to  as  from  specimens  in  the  Museum  of  Cobi 
parative  Zoology,  from  Cette  (Theodore  Lyman),  and  from  Cadiz  (Dr. 
Steindachper).    It  does  not  seem  to  be  very  common  anywhere. 

Genus  XVI.— PLEURONECTES. 

Pleuronectes  Art«di,  Genera  Pisciam,  173$  (includes  all  flounders). 
Rhombus  Klein,  Pise.  Missus,  IV,  34,  1740  {rhombus;  pre-Linnsean). 
Pleuronectes  (Artedi)  Linnasns,  Syst.  Nat.,  ed.  x.  1758,  271  (includes  all  floauden 
then  known). 

Rhombus  (Klein)  Walbauin,  Artedi  Plscium,  1792  (rhombus;  non-binomial). 
Bothus  RaBnesque,  Caratteri  di  Alcuni  Nuovi  Generi,  etc.,  1810,  23  {rmmola=rism' 

bus),  etc. 
Soophthalmus  Rafinesqne,  Indice  di  Ittiologia  Siciliana,  1810,53  (rhombus;  maiimst). 
Rhombus  Cuvier,  R5gne  Animal,  1817,  and  of  most  writers  (not  of  Lac^p^de)  (fine 

subdivision  of  Pleuronectes). 
Pleuronectes  Fleming,  British  Animals,  1828,  196  (first  restriction  of  PUuroneckij  io 

which  the  name  Pleuronectes  is  retained ;  maximus), 
Psetta  Swainson,  Nat.  Hist.  Classif.   Anim.,  ii,  302,  1839  (maximus)   (not  PtfUu 

Cuvier). 
Pleuronectes  DeKay,  New  York  Fauna,  Fishes,  1842, 301  (maximus). 
Psetta  Bonaparte,  Catologo  Metodico  del  Pesci  Europei,  1846, 49  (rhombus;  smmmmV 
Passer  Valenciennes,  Voyage  de  la  Venus,  1855,  341  (substitate  for  BhowtbuSf  pr«o^ 

cupied;  type  "le  turbot;"  not  Passer  Brisson,  a  genus  of  birds).   . 
Lophopsetta  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1882,  216  (maculatus). 
Bothus  Jordan  &  Gilbert,  Synopsis  Fish.  N.  A.',  1882,  815,  and  in  Proc.  U.  S.  Nat,  Mm. 

lQi^,!J77  (rhombus). 

PsetU  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1832,  577  (maximus). 

Type  :  Pleuronectes  maximus  Linna&ns. 

We  here  include  in  the  genus  Pleuronectes  three  species,  the  Turbot, 
the  Brill,  and  the  "  Wiodow-Pane.''  Thd  Turbot  and  the  Window- 
Pane  are  both  evidently  very  closely  related  to  the  Brill,  although  iu 
size  and  ap])earance  they  are  quite  unlike  each  other.  The  Turbot 
differs  strikingly  from  the  other  two  in  a  single  character,  the  reduced 
or  rudimentary  condition  of  the  scales.  This  character,  however,  shows 
a  considerable  range  of  variation  in  the  same  species,  some  turbocs 
l)eing  distinctly  scaly  and  others  wholly  naked,  and  it  is  apparently  a 
character  which  the  species  has  acquired  comparatively  recently.  We 
have  therefore  regarded  it  as  of  subgeneric  value  only.  We,  however, 
place  the  two  scaly  species  in  a  distinct  subgenus,  Bothus,  and  in  the 
view  of  a  genus  taken  by  many  recent  authors,  Bothus  and  Pleurone^et 
should  be  regarded  as  sufficiently  distinct.  If  the  non-binomial  names 
of  Klein,  as  reprinted  or  revived  by  Walbaum  in  1792,  be  admitted. 
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Rhombus  would  take  the  place  of  Bothm  as  the  name  of  this  sabgenus. 
Our  reasons  for  considering  the  Tarbot  as  the  type  of  the  genus  Pleu- 
ranectes  may  be  briefly  stated : 

In  the  earliest  restriction  of  the  Linnsean  genus,  Pleuronectes,  in  which 
the  latter  name  is  retained  for  one  of  the  subdivisions,  the  Turbot  has 
been  retained  as  the  type.  We  therefore  find  ourselves  compelled  to 
transfer  the  name  Fleuronectes  from  the  small-mouthed  flounders  to  the 
present  group. 

The  genus  PleuranecteSj  as  it  appears  in  the  tenth  edition  of  the  Sys- 
tema  NatursB,  is  intended  to  contain  all  flat-fishes,  18  of  which  are 
characterized  and  named. ' 

Omitting  foreign  species,  the  following  table  shows  the  European 
species  included  by  Linnieus,  and  the  generic  names  which  have  since 
his  time  been  specially  based  on  each  of  these  species : 

Hippogloflsns Hippoglo98U9  QnvieTf  1817. 

Cynogloesns Glyptocephalu9  Gk>tt8ohe|  1896. 

Flateastk. .  PlatessaCnvier,  ISV7 ;  Fleuronectes SwaiuBODf  1839;  Fleuronectes Bleeker,  1862. 

FlesoB ^ Flesus  Moreau,  1871. 

Limanda Limaiuia Gottsche,  1835. 

Solea Solea  Qjienaelf  1806. 

Liognatnla Fleuronectes  Booaparte,  1846 ;  Citharus  Bleeker,  1862 ; 

Bothus  RatiDesqao,  1810;  Scophihalmus  BAtneatiVLe,  1810, 

Rhombim Rhombus  Cuvier,  1817  (preoccupied). 

Maximos Fleuronectes  Fleming,  1828;  Fsetia  Swainson,  1839* 

Fasser  Yalencietmes,  1855  (preoccupied). 
Passer (An  abnormal  specimen  of  Flesus,) 

The  first  subdivision  of  the  genus  PleuronecteSj  after  the  removal  of 
the  soles,  seems  to  have  been  that  of  Ouvier.  Ouvier  subdivides  the 
group  into  three  subgenera,  Hippoglosstts,  BhombuSj  and  Flatessa,  re- 
taining the  name  Fleuronectes  for  the  group  as  a  whole,  but  for  none  of 
hi^  subdivisions. 

Fleming,  next  after  him,  makes  use  of  these  subdivisions,  but  reject- 
ing the  name  of  Rhombus j  he  distinctly  adopts  the  generic  name  Fleu- 
ronectes for  the  "  Turbot''  group.  His  genera  are,  therefore,  Fleuronectes 
the  ** Turbot,''  Solea  the  "  Sole,"  Flatessa  the  "Fluke,"  and  Hippoglossus 
the  ** Halibut."  Fleuronectes  maximus^  the  "Common  Turbot,"  is  evi- 
dently intended  as  the  type  of  Fleuronectes^  as  understood  by  him.  This 
is,  so  far  as  we  have  ascertaine<l,  the  first  restriction  of  the  name  Fleu- 
ronecteSj  to  any  group  of  flounders,  and  if  it  be  so  the  name  Fleuronectes 
must  go  with  the  Turbot  and  its  relatives.  In  that  case  it  would  take 
the  place  of  the  preoccupied  name  Rhombus,  and  of  the  prior  but  al- 
most forgotten  name  of  Bothvsj  unless  we  see  fit  to  place  the  Turbot 
and  the  Brill  in  different  genera,  in  which  case  Bothus  should  be  used 
for  the  Brill. 

The  next  restriction  seems  to  be  that  of  Swainson,  in  1839,  who  indi- 
cates FL  platessa  as  the  type  of  Fleuronectes,  ; 

Next  is  the  restriction  made  by  DeKay,  1842,  who  again  makes  the  Tur- 
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bot  the  type  of  Pleuronectesby  Sidopiiug  the  theu  nearly  obsolete  nameof 
Pleuronectes  in  place  of  Rhombus.  In  1846  Bonaparte  retained  the  name 
Pleuronectes  for  a  group  composed  of  CitharuSy  AmoglossuSj  &c.  The 
only  Linnsean  species  mentioned  by  him,  linguatulaj  may  be  regarded 
as  his  type. 

In  1862  Bleeker,  and  following  him  Giinther  and  nearly  all  modem 
authors,  have  regarded  Pleuronectes  platessa  as  the  type  of  Pleuronectes. 

The  reason  for  this  view  lies  apparently  in  the  fact  that  Artedi  before 
Linnseus  h*ad  mentioned  the  species  later  called  platessa  first  in  his  list 
of  species  of  Pleuronectes.  This  reason  is  now  regarded  as  an  insoffi- 
cient  one,  and  the  name  Pleuronectes  must  retain  the  signification  given 
it  by  the  first  author,  who  has  properly  restricted  it.  We  must  there- 
fore follow  Fleming*  in  regarding  Pleuronectes  maximus  as  the  proper 
^y*)e  of  Pleuronectes. 

ANALYSIS  OF  THE  SPECIES  OF  PLEURONECTES. 


• 


1.  Scales  wanting  or  rudimentary,  the  blind  side  nearly  or  quite  naked  ;  eyed  side 
covered  with  scattered  bony  tubercles  or  warts.    Vertebrse,  31.    {Pleuroneetei,) 

h.  Body  broadly  ovate,  thick,  and  opaque,  the  depth  about  li  in  the  length ;  bead  3 
in  length,  its  tubercles  much  smaller  than  those  on  the  body ;  interorbiUl 
space  flattish,  about  as  wide  as  eye;  anal  spine  inconspicuous ;  none  of  the 
dorsal  rays  exserted ;  gill- rakers  rather  strong,  not  as  long  as  eye,  about  C-f  13 
in  number ;  lower  pharyngeals  small,  narrow,each  with  a  band  of  smaU  pointed 
teeth.  D,  62  to  69;  A,  45  to  50;  vertebra  12+ 19  =.31.  Color,  grayish  or 
brownish,  usually  sprinkled  with  small  dark  spots Maxihus,  28. 

X.  Scales  obsolete var.  moxmiw,  28,  (s). 

X,  Scales  rudimentary var.  nueotieau,  28,  (b). 

aa.  Scales  cycloid.  Imbricate,  well  developed  on  both  sides  of  the  body ;  no  bony 
tubercles.  VertebrsB  36.  {Bothu8,) 
c.  Anterior  rays  of  dorsal  little  exserted,  the  longest  about  4  in  head ;  body  ellip- 
tical ovate,  nearly  opaque ;  scales  very  small ;  blind  side  well  scaled ;  no  booj 
tubercles ;  interobital  space  flattish,  nearly  as  wide  as  eye ;  gill-rakers  mod- 
erate, 4+12  in  number ;  lower  pharyngeals  small,  narrow,  each  with  a  band 
of  pointed  teeth.  Head  3  in  length ;  depth  1^.  D.  72  to  83 ;  A.  53  to  61;LAt 
1.  about  130.  Vertebras  12+24=36.  Grayish  brown,  with  darker  spots  and 
mottlings Rhombus,  89. 

00.  Anterior  rays  of  dorsal  much  exserted,  free  for  more  than  half  their  length, 
their  length  nearly  half  head;  body  broadly  ovate,  subtranalncent ;  interor- 
bital  space  flattish;  gill-rakers  long  and  slender,  about  8-4-22 ;  blind  side  of 
body  well  scaled ;  no  bony  tubercles ;  head  3} ;  depth  1}.  D.  65;  A.  52 ;  Lit. 
1.  about  120.  Vertebras  11+25=36.  Color  light  olive  grayish,  everywhere  od 
the  left  side  closely  spotted  with  paler  and  with  blackish,  the  dark  spoto  of 
various  sizes Maculatcs,  3U. 

'Fleming's  definition  is  as  follows : 

'*  Gen.  XLVI.  Pleuronectes,  Turbot.— Mouth  entire ;  teeth  numerous,  sleDder: 
lateral  line  curved.    Eyes  on  the  left  side.''    The  species  mentioned  by  him  are : 
P.  maximu9 — Common  Turbot. 
P,  rhombus — Brill. 
P.  megastoma — Whiff. 
P.  punctatM — Top-knot. 
P.  arnoglo9eu$ — Scald-Hsh. 
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28:  PLEX7RONECTES  MAXIMUS. 

(The  Turbot.) 
[Plates  IX  and  X.] 

m 

a.  Var.  maximus, 

Rhowihu  aeuleatua  Bondelet,  De  Pisoibus,  and  of  early  pre-Linnsoan  writers. 
PUwronecte$  maximut  Linnwns,  Syst.  Nat.,  ed.  x,  271,  1758,  and  ed.  xii,  459  (and  of 

early  writers  generally). 
8cophtkalmu9  wuaimuB  Rafinesqae,  Indice,  14. 
Bk^mhuB  wuaimM9  GOnther,  iv,  407, 1862.     Steindachner,  Ichthyol.  Berichte,  vi,  1868, 

48  (Lisbon,  Vigo,  Trieste,  Constantinople,  Odessa,  Cadiz).    Day,  Fishes  Great 

Britain  and  Ireland,  vol.  li,  p.  11,  plate  xcvi. 
Pwetta  maxima  Swainson,  Nat.  Hist.  Fish.,  11,  302,  1839. 
Plmar9U6ote8  ojfdops  *'  Donovan,  British  Fishes,  iv,  pi.  90,''  IbOl. 
FUmnmKtm  tuheroulaius  Shaw,  Gen4  ZooL,  iv,  312,  1803. 
fiftom^M  aeuleaiuB  €k)ttsche,  Wiegm.  Archiv,  1835, 172. 

b.  Var.  mtBoiious. 

Plmtroneetea  maoiicus  Pallas,  Zoogr.  Ross.  As.,  iii,  419,  1811, 
Shawibu9  maioticu9  GOntber,  iv,  409,  1862  (Erzeronm). 
Bkiomkms  $tell09tL8  Bennett,  ''  Proc.  Zool.  Soc,  1835,  92"  (Erzeronm). 
BkmmbuM  toronu  Bathke,  Fauna  der  Krym.,  :)49, 1837  (Crimea). 
Bk<mhu$  rhombitU  Bathke,  Fanna  der  Krym.,  351,  1837  (Crimea). 

Habitat. — All  coasts  of  Europe  except  the  extreme  north.  Variety 
maotieuB  in  the  Black  Sea  and  extending  into  the  Mediterranean. 

This  species  is  the  famous  turbot  of  Europe,  a  broad,  thick  flounder, 
reaching  a  large  size,  its  surface  nearly  scaleless  and  covered  with  rough 
warts.  In  spite  of  numerous  statements'to  the  contrary,  the  turbot  has 
never  been  found  in  American  waters.  The  fish  so  called  by  the  Bahama 
and  Key  West  fishermen,  and  which  they  often  maintain  is  the  turbot 
of  Europe,  is  a  trigger-fish,  Balistes  carolinensis  Gmelin. 

The  turbot  is  an  excellent  food-fish,  generally  common  on  the  coasts 
of  Euiope,  and  everywhere  highly  prized.  It  is  the  most  valuable  of 
the  Eiirox>ean  flounders. 

According  to  Dr.  Steindachner,  there  is  a  complete  gradation  be- 
tween the  ordinary  turbot  in  which  the  scales  are  obsolete  and  concealed, 
and  the  scaly  turbot  (var.  m€Boticu8)y  which  is  more  or  less  completely 
scaly,  at  least  on  the  left  side.  Seindachner  observes  (Ichth.  Berichte, 
ii,  48,  1868) : 

<< Completely  scaled  on  the  sides  of  the  body  and  the  head  (in  part 
also  on  the  blind  side)  is  a  very  large  individual  from  Lisbon  and  two 
smaller  ones  from  Vigo,  and  from  the  Baltic  Sea ;  for  the  greater  part 
scaly  on  four  examples  from  Trieste ;  only  here  and  there  on  two  examples 
from  Odessa  and  Constantinople,  and  finally  naked  on  numerous  ex- 
amples from  Trieste,  Cadiz,  and  the  German  Ocean." 

The  turbot  reaches  a  weight  of  40  to  50  pounds  or  more. 

BhonUms  torosus  Bathke,  described  from  the  Crimea,  is  apparently  a 
local  variety  of  PL  maximusy  having  the  warts  on  the  body  elliptical 
B.  Mis.  90 17 
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and  the  blind  side  wholly  smooth,  which  is  said  not  to  be  the  case  in  var. 
"tnwoticus.  Rhombus  rhombiti^  is  much  the  same,  but  sparsely  covered 
with  conoid  warts. 

We  find  also  references  to  Rhombus  hybridus  Malm  (Goteborg,  Mas. 
Arsskr.,  iii,  1881,  24).    We  hcive  not  seen  the  original  description. 

29.  PLEURONECTES  RHOMBUS. 

(The  Brill.) 

Bhomhus  Icuvis  Rondelot,  De  Piscibus,  and  of  many  early  non-binomial  writers. 
Pleuronectea  rhomhu9  LinnsBUs,  Systema  NatorsB,  ed.  x,  271, 1758  (after  Artedi),  and  of 

early  writers  generally. 
Scophthalmus  rhombus  Rafiuesque,  Indice  di  Ittiologia  Siciliana,  1810,  53. 
Paettn  rhombus  Bonaparte,  Pesc.  Enrop.,  49. 
Pleuronectea  criatatua  Lichtenstein,  in  Bloch  &  Schneider,  Syst-Ichtb.,  1601, 153  (Eo- 

ropean  Ocean). 
JBothua  nimoZo  Rafinesque,  Caratteridl  Alcuni  Nuovi  Genori,  «&c.,  1810,  23  (Sicily). 
Ithombiianulgaria  Cuvier,  R^gne  Animal,  1817  (and  of  varions  antbors). 
Pleuronectea  lioderma  Nardo,  Ichth.  Adriat.  No.  132  (Venice). 
Ehombua  barbatua  Risso,  Eur.  Merid.,iii,  251,  1826  (Nice). 
Ehombua  IcBvia  Gottsche,  Wiegm.  Archiv,  1835,  175.     Glinther,  iv,  410,  1862.    Stein- 

dacbner,  Ichthyol.  Bericbte,  vi,  1868,  48  (Bilbao,  Corunna,  Vigo,  Lisbon,  Car 

diz,  Malaga).     Day,  Fishes  Great  Britain,  ii,  14,  pi.  xcvii,  and  of  most  recent 

authors. 
Pleuronectea  paaaer  Gronow,  Syst.  ed.  Gray,  1854,  90. 
Jihombua  linncei  Malm,  Bohusliins  Fanna,  513  (Sweden). 

Habitat — All  coasts  of  Europe,  except  the  very  extreme  north. 

The  brill  is  a  common  food-iish  of  Europe,  especially  southwards.  It 
is  less  esteemed  than  the  turbot  and  reaches  a  very  mnch  smaller  size. 
It  rarely  exceeds  8  or  10  pounds  in  weight. 

30.  PLEURONECTES  MACULATUS. 

(The  Window-Pane.) 

Pleuronectea  maculatua  Mitchill,  Rept.  in  Part.  Fish.  N.  Y.,  1814,  9  (New  York).  De 
Kay,  New  York  Fauna,  Fishes,  p.  301,  tah.  47,  fig.  151,  1842.  Storer,  Sjn. 
Fish.  N.  A.,  1846,  p.  479.  Storer,  Hist.  Fish.  Nat.  Mass.,  1867,  '.rt)4  (Prov- 
ince town.  Holmes'  Hole). 

Lophopaetta  maculata  Gill,  Proc.  Acad.  Nat.  Sci.  Philad.,  1862,  216,  and  1864,  p.  230. 
Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1873,  p.  371  (Beaufort). 

Bothua  maculattia  Jordan  &  Gilbert,  Syn.  Fish.  N.  A.,  1882,  p.  815. 

Pleuronectea  aquoaua  Mitchill,  Trans.  Lit.  and  Phil.  Soc,  1, 389,  pi.  2,  fig.  3,  1815  (New 
York). 

Bhombua  <iquoaua  Cuvier,  Rt^gne  Animal.  Gtlnther,  Cat.  Fish.,  iv,  411,  1862  (New 
York). 

Habitat, — Atlantic  coast  of  United  States,  from  Cape  Cod  to  South 
Carolina. 

This  small  flounder  mucli  resembles  the  Earopean  Brill,  bat  is  smaller, 
thinner,  and  more  translucent  in  body.  Its  weight  rarely  exceeds  a 
I)Ound  or  two,  and  its  value  as  a  food-lish  is  but  slight;  nevertheless,  it 
is  a  near  ally  of  the  European  Turbot,  and  in  its  technical  character  it 
very  closely  agrees  with  the  latter  species. 
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Genus  XVII.— AEKOGLOSSUS. 

AmogloBsaB  Bleeker,  Compteo  Rendos  Acad.  Sci.  Amsterd.,  xiii,  1862,(3  {Amoglosaus 
latema). 

Type:  Pleuronectes  amoglossus  Blocli  &  Schneider =Pleuronect€s  la- 
tema Walbaam. 

This  genns  is  composed  of  several  species  of  small  translucent  floun- 
ders, found  in  the  Mediterranean  and  the  East  Indies.  They  much  re- 
semble the  species  of  Citharichihys^  which  they  represen  t  in  the  Old  World 
fauna,  the  arch  of  the  lateral  line  in  Arnoglossics  constituting  the  chiet 
difference.  The  characters  of  the  different  European  species  have  not 
been  well  set  forth  by  authors,  and  possibly  all  the  nominal  species  are 
reducible  to  two  or  three. 

We  find  also  in  the  Zoological  Record  a  reference  to  Arnoglossus 
9oleiformis  MaM,  G^teborg.  Mus.,  Arsskr.,  iii,1881,  24.  We  have  not 
seen  the  original  description  of  the  fish  briefly  noticed  in  this  paper, 
and  know  nothing  of  the  species  thus  named.  We  have  also  provis- 
ionally placed  in  Arnoglossus  two  American  species  which  we  have  not 
seen.  These  have  been  referred  by  their  describers  to  other  genera, 
Semirhombus  and  €itharkhthys  ;  but  as  both  have  uuiiserial  teeth  and 
an  arched  lateral  line,  they  would  belong  technically  to  Arnoglossus 
rather  than  to  either  of  these  groups.  But  the  one  (Jimbriatus)  differs 
from  Arnoglossus  in  the  small  scales  and  tubercular  gill-rakers,  while 
the  other  has  small,  firm,  strongly  ctenoid  scales,  nothing  being  said  of 
its  gill-rakers.  Possibly  the  two  should  constitute  one  or  two  additional 
genera  between  Arnoglossus  ^mlAzevia;  but  we  do  not  wish  to  attempt 
to  define  these  groups  without  having  seen  any  of  their  species. 

Bleaker  has  questioned  the  propriety  of  distinguishing  Arnoglossus 
from  Platophrys^  as  the  broad  interorbital  characteristic  of  Platophrys  is 
subject  to  much  variation.  As  the  two  genera  differ  also  in  various 
other  respects  of  form,  dentition,  squamation,  &c.,  we  think  it  best  to 
keep  them  separate. 

ANALYSIS  OF  SPECIES  OF   ARNOGLOSSUS. 

a.  Mouth  small,  the  maxillary  reaching  front  of  pupil,  its  lenjjjth  about  3  in  head; 
scales  rather  large,  thin,  and  caducous,  weakly  cfreuoid  ;  40  to  60  iu  the  lat- 
eral line  ;  gill-rakers  slender.    (Arnoglossus. ) 
b,  [Dorsal  fin  with  four  anterior  rays  produced.    D.  1)5,  A.  77,  lat.  1.  60.     Maxillary 
3^  in  head ;  interorbital  space  a  very  narrow,  sliarp  ridgo.    Depth  2  J  in  length. 

Color  nnlform  grayish.]    {GUnther) Lophotes,  31. 

W.  Dorsal  fin  with  its  second  ray  much  produced,  nearly  as  long  as  head  ;  body 
rAther  deep,  the  depth  2^  in  length;  maxillary  about  reaching  front  of  pu- 
pil, 3  in  head;  eye  large,  4  in  head;  interorbital  space  not  very  narrow,  with 
a  median  groove ;  D.  80  to  90  (83  in  specimens  examined),  A.  60  to  67  (63  in 
oor  specimens) ;  lat.  1.  about  55.  Curve  of  lateral  line  3^  in  strMJ^^ht  part ; 
^U-raters  slender  and  weak,  X-f  6.  Vcrtebm-  10+tW=38.  Color  dark  brown, 
with  darker  markings ;  fins  spotted Guoum anm,  32. 
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oa.  Moath  larger,  the  maxillary  reaching  middle  of  eye,  its  length  2^  to  2f  in  head; 
none  of  the  dorsal  rays  mach  produced ;  body  more  elongate,  the  depth  2}  in 
length.    Dorsal  rays  86  to  90 ;  anal  rays  67  to  70 ;  Lat.  1.  aboat  50. 
0.  [Maxillary  nearly  3  in  head;  color  grayish,  dotted  with  brown.] 

COXSPKBSUS,  33. 
cc.  Maxillary  2i  in  head ;  eye  large,  4  in  head,  the  InterorbitAl  spaoe  very  nar* 
now,  without  median  groove ;  curve  of  lateral  line  3|  in  straight  part;  gill- 
rakers  slender  and  weak,  about  X+7  in  number;  vertebrae  10>{->28=38;  color 
nearly  uniform  translucent  grayish Latbbna,  3i 

ooa.  Mouth  very  large,  the  maxillary  about  half  length  of  head ;  scales  small,  65  to 
70  in  the  lateral  line ;  species  of  uncertain  position, 
d.  [Scales  cycloid ;  mouth  very  large,  the  maxillary  half  length  of  head ;  teeth 
uniserial,  those  in  front  of  jaws  larger,  those  below  largest ;  some  of  the  teeth 
depressible;  eye  5  in  head,  the  interorbital  ridge  low,  about  one-fourth  width 
of  eye;  gill-rakers  tubercular,  X-|-9 ;  anterior  nostril  with  a  filament  one-tiiiid 
length  of  snout ;  first  ray  of  dorsal  longer  than  second ;  lateral  line  with  » 
slight  arch,  its  length  3^^  in  the  straight  portion,  none  of  the  dorsal  rays  pro- 
duced ;  head  3^;  depth  nearly  2;  D.  80;  A.  60 ;  Lat.  1. 70;  color  grayish-broini; 
the  dorsal  and  anal  fins  each  with  two  roundish  dark  blotches  on  their  po»- 
terior  half,  each  larger  than  the  eye ;  a  similar  dark  blotch  on  base  of  caudal; 
pectoral  with  a  dark  band  at  base,  its  outer  half  marked  with  a  dark  blotch, 
which  is  reticulated  and  mottled  with  lighter;  the  interrening  part  of  the  fin 
pearly  white,  with  dark  specks  on  the  rays]  (  Goode  4"  Bean) . . .  Fimbriatus,  3^ 
dd,  [Scales  strongly  ctenoid,  firmly  fixed ;  lateral  line  with  the  ''curved  portion 
bold  and  sharply  defined";  eye  large,  3f  in  head,  about  eight  times  the  di- 
ameter of  the  interorbital  space,  which  is  very  narrow  and  scaleless ;  maxil- 
lary nearly  half  length  of  head;  dorsal  fin  beginning  on  the  blind  side,  before 
the  eyes ;  pectoral  about  as  long  as  head ;  caudal  fin  subsessiie ;  ventral  of 
eyed  side  enlarged  in  the  male,  its  lenp^th  3^  in  body,  about  three  times  length 
of  right  ventral;  head  4;  depth  2^;  D.  93;  A.  73;  Lat.  1.  66  (20+46);  color 
light  brownish-gray;  a  dark  blotch  as  long  as  eye  on  anterior  rays  of  aosl; 
another  paler  at  end  of  curve  of  lateral  line ;  a  few  obscure  dusky  blotchei 
elsewhere  on  body]  (Goode  j-  Bean) Yentraus,  3S. 

31.  ARNOaLOSSUS  LOPHOTES. 

f  BoihuB  imperialis  Rafinosque,  Caratteri,  1810,  23  (Palermo). 
Amoglo88u8  lophotes  Giinther,  iv,  417,  1862  (European,  probably  British). 

Habitat — Mediterranean  Sea. 

We  do  not  know  the  species  called  Arnoglossm  lophotes.  In  fact  only 
the  original  types,  dried  skins  from  anknown  locality,  seem  to  be  known 
as  yet.  Among  the  Mediterranean  fishes,  this  one  approaches  most 
nearly  to  the  description  given  by  Bafinesqae  of  his  Bothus  tmpmalit. 
The  name  imperialis  should  therefore  perhaps  be  adopted  in  place  of 
lophotes.  According  to  Doderleiu,  the  "  Tappa  or  Linguata  Impiriali"  of 
the  Sicilian  fishermen  is  Arnoglossus  bosd.  This,  according  to  Day^ 
would  be  Lepidorhombus  whiffiagoniSj  but  Bafinesqae's  description 
cannot  well  be  applied  to  the  latter  species.  The  following  is  a  trans^ 
lation  of  Rafinesque's  description  : 

^^Bothiis  imperiaHs.'- Almost  three  times  longer  than  broad,  dorsal 
fin  beginning  before  the  eyes;  lateral  line  arched  at  the  base;  leftside 
smooth  olive,  clouded  with  dusky;  right  side  white;  tail  even.    It  is 
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3d  Tappa  Impiriali  or  Linguata  ImpirialL  It  is  still  better  than  the 
^ata  to  eat.  It  is  rarely  taken,  because  it  lives  on  the  sandy  or 
Idy  bottoms  of  the  sea,  where  it  creeps  under  the  sand  or  the  mud. 
I  very  distinct  from  the  preceding  {B.  tappa)  being  larger;  it  has  the 
>wing  nambers  of  fin-rays,  that  is,  dorsal  nearly,  100 ;  anal  nearly 
ventrals  8 ;  pectorals  12 ;  candal  15." 

ccording  to  Day,  Proc.  Zool.  Soc.  Lond.,  1882,  748,  pi.  53,  as 
bed  in  the  Zoological  Becord  for  1882,  this  Arnoglossus  lophotes  is 
itical  with  Amoglossus  grokmanni.  If  so  the  latter  species  may  have 
I  the  original  Amoglossus  imperialis. 

32.  ARNOaLOSSUS  aROHMANNI. 

thvi^  imperialii  Bafinesqae,  Caratteri    di  alcimi  nuovi  generi  e  specie,  1810,  23 

(Palermo). 
'onmtet  grdkmanM  Bonaparte,  Fanua  Ital.,  Pesci,  1837. 
ylottiit  grokwutmd  Gilnther,  Cat.  Fish.,  iv, 417, 1862.    (Mediterrauean. )    Steindach- 

ner,  Ichthjol.  Bericht.  Akad.  Wissen.  Wien,  1868,  Sechste  Fortzetzong, 

p.  50.    (Barcelona,  Cadiz,  Malaga.) 

lis  small  flonnder  seems  to  be  rather  common  in  the  Mediterranean, 
caches  a  larger  size  than  A.  laternaj  and  it  is  less  transparent  than 
latter.  The  namerons  specimens  examined  by  ns  were  collected  by 
Jordan  ut  Venice. 

33.  ARNOaLOSSUS  CONSPERSUS. 

ylo$9U8  con»per8U8  Canestrinl,  ''Archiv  Zool.,  i,  10,  tav.  1,  f.  2, 1861."  GUnther,  iv, 
416  (copied).  Steindaolmer,  Ichthyol.  Bericht.  Akad.  Wissen.  Wien, 
1868,  Sechste  Fortzetznng,  p.  50  (Malaga).  Yinciguerra,  Risaltate  Ittiol. 
del  Violante,  1883, 104  (Genoa). 

abitat — Mediterranean  Sea. 

'e  have  not  seen  this  species,  and  regard  it  as  distinct  from  Amo- 
riM  latema,  chiefly  because  it  is  so  considered  by  Dr.  Steindachner. 
Vincigaerra  gives  a  comparison  of  the  two  species,  thinking  them 
'  donbtfally  distinct,  but  without  reaching  a  positive  conclusion. 

34.  ARNOaLOSSUS  LATBRNA. 

(The  ScALD-FisH.) 

jlouus  (Perpeire)  Bondelet,  De  Piscibos,  xi,  c.  14,  324,  1554. 

oiiectef  laiema  Walbaam,  Artedi  Piscinm,  204,  1792  (after  Rondelet). 

^foMM  Jatema  Gilnther,  Cat.  Fish.,  iv,  415, 1862.  CCaunes,  Broxham,  Plymouth.) 
Steindachner,  Ichthyol.  Bericht.  Akad.  Wissen.  Wien,  1868,  Sechste  Fort- 
setzung,  p.  50.  (Barcelona,  Alicante,  Malaga.)  Day,  Brit.  Fishes,  yoI.  ii, 
p.  22,  plate  xcix,  fig.  2. 

"onecUB  amogloMus  Bloch  and  Schneider,  1801,  p.  157. 

mteetet  diaphanus  Shaw,  Gen'l  Zool.,  iv,  309,  1803. 

wteeiet  eamrut  Pennant,  "  Brit.  Zool.,  1812,  iii,  325,  pi.  53." 

oneete$  leotardi  R\aao,  Ichth.  Nice,  316,  1810. 

ims  tappa  Rafinesqne,  Caratteri,  1810,  23  (Palermo). 
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Solea  amogloaaa  Kuliue.sque,  lailicc,  IdlO,  52  (after  Perpeire  of  Kondelet). 
Hhotnbua  nudus  Kisso,  Eur.  M^rid.,  iii,  251,  1826. 
Pleuronectes  pellucidus  Nardo,  Ichth.  Adriat.,  134, 1824. 

Habitat — Coasts  of  Soathera  Europe,  north  to  England. 

This  small  flounder  reaches  a  length  of  about  six  Inches.  It  is  com- 
mon in  the  Mediterranean  and  as  far  north  as  the  English  coast.  Oor 
specimens  were  collected  by  Dr.  Jordan  in  Venice. 

35.  ARNOaLOSSUSC?)  FIMBRIATUS. 

Hemirhombus  fimbriatus  Goode  &  Beau,  Proc.  U.  S.  Nat.  Mua.,  1885,  591.     (Deep 
waters  of  the  Golf  of  Mexico.) 

'    Habitat — ^Deep  waters  of  the  Gulf  of  Mexico. 

We  know  this  species  from  the  original  description  only.  As  the 
authors  of  the  species  say  that  'Hhe  teeth  are  uniserial  in  both  jaws'' 
we  are  unable  to  see  why  they  have  placed  it  in  HemirJtombus.  So 
fer  as  the  description  goes  it  agrees  better  with  Arnoglossu^j  in  which 
genus  we  have  provisionally  i)lacedit.  But  the  gill -rakers  in  fimbria- 
tus are  said  to  be  tubercular,  as  in  Azevia,  while  those  of  Amoglosmu  are 
slender.    The  proper  position  of  the  species  is  therefore  uncertain. 

36.  ARNOGLOSSUS  (?)  VENTRALIS. 

Ciiharidhthys  ventralia  Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mas.,  1^5,  592.  (Deep  waters 
of  Gulf  of  Mexico. ) 

Habitat — ^Deep  waters  of  Gulf  of  Mexico. 

We  know  this  species  from  the  original  description  only.  It  is  cer- 
tainly not  a  Citharichthys,  Among  the  known  genera  it  seems  to  come 
nearest  Amoglossus  or  to  Lepidorhambus^  but  the  latter  genus  l^as  a  ped- 
unculate caudal  and  teeth  on  the  romer,  while  the  former  has  cycloid 
or  scarcely  ctenoid  deciduous  scales. 

Genus  XYIIL— PLAT0PHRY8. 

Solea  Bafinesqae, Indice  di  Ittiologia  Siciliana)  ISIO,  52  {rhomhoide)  (not  of  Qneoiel, 

1806). 
Platophrys  Swainson,  Nat.  Hist.  Class'a  Fishes,  ii,  1839,  302  (ooellatus}. 
Peloria  Cocco,  Intomo  ad  Alcuni  Pesci  del  mar  di  Messina,  Giom.  del  Gabin.,  1844, 

pp.  21-30,  Lettere  di  Messina  (heokelif  a  larval  form  of  P.  podoi)  (not  ?»• 

larus  of  Montfort,  1808).    ' 
?  Cocooltui*'  (Bonaparte)  Cocco,  1.  c.  (annectens :  larval  form — probably  of  P.  jwht, 

with  the  right  eye  in  transitu  to  the  left  side). 
Bothus  Bonaparte,  Catologo  Metodico,  1846,  49  (podaa)  (not  of  Rafineaqne). 
Rhomboldichthya  Bleeker,  Act.  Soo.  Soi.  Indo-Nederl.  Manad.  <&  Makassar,  67  {mfrir 

aster),  1857-'8. 
Platophrya  Bleeker,  Comptes  Rendns  Acad.  Soi.  Amsterd.,  1862,  xiii  PUuraWj  5  (Mri- 

latus). 


*  '*  Parvus  mole  et  plearonectlformis,  medius  inter  Pteuronectidaa  et  Bibroniiiioi 
biopisois  videtnr!  Attamen  dum  ill!  ooulos  nnilaterales  babeant,  iste  vero  bilate^ 
ales;  in  hoc  novo  genere  ocnli,  alter  a  latere,  altere  in  vertioe  vix  ad  apposiiUB 
latus  convenns  positi  sunt/^  (Bonaparte:  quoted  by  FaccioU,  Su  di  Alcuni  Bin 
Pleuronettidi.) 
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Type  :  Rliombiis  ocellatus  Agassiz. 

This  well-marked  geuas  is  widely  diffused  ki  the  warm  seas.  The 
sexaal  differences  are  greater  than  asaal  among  flounders,  and  the  dif- 
ferent sexes  have  often  been  taken  for  different  species.  As  a  rule,  in 
the  males  the  pectoral  fln  of  the  left  «ide  is  much  prolonged,  the  inter- 
orbital  area  is  much  widened  and  very  concave,  and  there  are  some 
tubercles  about  the  snout  and  loWer  eye.  The  young  fishes,  a«  is  usually 
the  case,  resemble  the  adult  females.  This  genus  has  been  generally 
called  Bhambaidichthy8^  but  the  appropriate  name^PlatophrySj  is  earlier 
as  Bleeker  has  already  noticed. 

Lately  Dr.  Emery  has  shown  that  the  larval  flounder,  known  as  Peloria 
keekeli^  is  in  all  probability  the  young  of  Pleuronectes  podas. 

The  generic  name  Coccolus,  based  on  forms  slightly  more  luature  than 
those  called  Peloria^  probably  belongs  here  also. 

We  have  seen  no  larval  forms  so  young  as  those  which  have  been 
described  as  Peloria  hecJceli,  We  have,  however,  examined  small  trans- 
parent flounders,  one  with  the  eyes  quite  symmetrical,  taken  in  the  Gulf 
Stream,  and  another  with  the  eyes  on  the  left  side,  taken  at  Key  West. 
Both  these  may  be  larvse  of  Platophrys ocellatus.  The  figures  published 
by  Emery  seem  to  make  it  almost  certain  that  the  corresponding  Euro- 
pean forms  belong  to  P.podas^  although  some  doubt  as  to  this  is  ex- 
pressed by  Facciol^. 

The  species  of  Platophrys  are  widely  distributed  through  the  warm 
seas,  no  tropical  waters  being  wholly  without  them.  The  group  called 
Engyprosopon  seems  to  be  worthy  of  generic  distinction  from  Platophrys j 
as  its  scales  are  large  and  rough  ctenoid.  All  the  known  species  of 
Engyprasqpon  are  Asiatic 

All  the  species  of  Platophrys  are  extremely  closely  related  and  can 
be  distinguished  with  difficulty.  On  the  other  hand  the  variations  due 
to  differences  of  age  and  sex  are  greater  than  in  any  other  of  our 
genera. 

A  species  apparently  belonging  to  Platophrys  has  been  scantily  de- 
scribed by  Schneider  (Systema  Ichthyologia,  1801,  156)  under  the  name 
of  Pleuronectes  surinamensis.  His  types  were  small,  smooth  individu- 
als (^^exampla  satis  parva  et  glabra"),  with  the  fins  scaly,  the  mouth 
small,  the  lateral  line  arched  in  front,  and  the  dorsal  rays  96,  the  anal 
rays  55.  These  may  be  the  young  of  any  of  the  West  Indian  species, 
possibly  of  P.  lunatus  or  ocellatus. 

The  following  analysis  of  the  species  of  Platophrys  will  doubtless  be 
found  to  be  very  unsatisfactory.  There  are  certainly  three  species  (jpocZcw, 
maculi/erj  and  lufiatus)  which  are  known  to  be  distinct  in  their  adult 
state.  The  young  forms  of  nMculifer  and  lunatus  are  not  well  known, 
nor  is  it  known  how  they  differ  from  ocellatiis^  spinosus,  and  other  species 
which  presumably  reach  a  smaller  size.  Only  a  thorough  study  of  the 
species,  in  all  stages  of  development,  in  their  native  waters  can  give  us 
the  characters  by  which  the  species  can  be  really  discriminated. 
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ANALYSIS  OF  SPECIES  OF  PLATOPIIRYS. 

a.  Anal  rays—at  least  auteriorly — each  with  a  spinule  at  base  (these  are  formed bj 

a  slight  TvidcDing  of  the  tip  of  the  interhiemal  spines,  each  being  cov- 
ered by  a  little  rough  scale) ;  front  of  dorsal  with  sioaiilar  projeetioDB. 
h.  Color  brownish,  more  or  less  marked  with  spots  of  light,  bine  and  brownnh, 
which  are  usually  edged  with  darker,  these  usually  arranged  in  ringB; 
a  large  black  blotch  on  the  lateral  line ;  mouth  small,  the  maxilUiy4 
in  head;  interorbital  width  ranging  with  age  and  sex  from  2|  to  4^ in 
head;  snout  short,  scarcely  forming  a  re-entrant  angle  at  its  base;  la 
angle  opposite  upper   eye ;   depth  1|  in  length,  D.  85  to  91,  A.  70. 

PODAB,  37. 
bb.  Color  brown,  covered  with  pale  rounded  spots ;  fins  dotted  with  brown ;  a  £uDt 
dark  spot  at  first  third  of  lateral  line;  suout  with  homy  points; 
mouth  small,  the  maxillary  reaching  front  of  eye.  Eyes  very  wid« 
apart,  2|  in  head ;  the  interorbital  space  1}  in  head ;  pectoral  fin  short; 
curve  of  lateral  line  5  in  straight  part.  Depth  If  in  length.  D.  aboat 
74;  anal  about  57.  Scales  about  80.  (Described  from  Bpecimens  4^ 
inches  long,  which  have  been  partly  dried  before  being  placed  in  al- 
cohol)   Spinosu8,36. 

ja.  Anal  rays  without  spinules  at  their  base. 

c.  Anterior  profile  of  head  convex  before  the  interorbital  area,  the  very  short 
snout  scarcely  forming  a  re-entrant  angle  at  its  base ;  form  ell^tie- 
ovate,  the  outlines  more  regular  than  in  PI,  luiuUu$, 
d.  Dorsal  rays  85  to  95. 
e.  Scales  not  very  small,  about  75  pores  in  the  lateral  line.  (No  blue  mark- 
ings, at  least  in  young  specimens.) 
/.  Mouth  small,  the  maxillary  3  in  head ;  no  spines  about  the  snout ;  eye 
3i  in  length ;  interorbital  width  3  in  head  (in  types) ;  iMctoral  short; 
curve  of  lateral  line  6  times  in  straight  part;  color  dark  brown,  with 
numerous  stellate  white  spots,  the  most  distinct  of  them  with  darks' 
edgings ;  these  generally  scattered  over  the  body,  but  some  of  them 
on  sides  of  body  are  gathered  together  in  little  rings.  (Perbapi 
these  spots  are  blue  rather  than  whit-e  in  lifb. )  Fins  mottled  with  dark 
brown,  the  pectoral  finely  barred.  Head  4  in  length ;  depth  1| ;  D.  89,  A 
05,  scales  75.  Specimens  examined,  3^  inches  long..CoN8TKLL^TUS,  39. 
ff.  Mouth  smaller,  the  maxillary  3f  in  head ;  eye  3^  in  head  ;  interorbital 
space  2f ;  teeth  small,  biserial  above ;  arch  of  lateral  line  2  in  head. 
Head  4  in  length ;  depth  If  D.  85  to  90.  A.  64  to  67.  Lat.  1. 72  to  78. 
Color  light  grayish,  tinged  with  reddish,  with  small  ronnd  spots  of 
darker  gray,  and  with  lighter  rings  inclosing  spacesof  the  gronad  color; 
vertical  fins,  similarly  colored,  with  a  small  black  spot  at  base  of  each 
9th  or  10th  ray;  two  black  spots  on  lateral  line;  some  other  black 

spots  on  body  and  on  caudal  fin.    VertebrsB,  37 Ockllatcs,  40. 

ee.  Scales  smaller,  90  to  95  pores  in  the  lateral  line.  Mouth  small,  obhq1l^ 
the  maxillary  3|  in  head ;  teeth  in  both  jaws  in  two  irregular  serisi; 
arch  of  lateral  line  2f  in  head.  Head  4;  depth  1^.  D.  90  to  96.  A 
70.  Lat.  1.  90  to  95.  Color  of  adult  reddish  gray,  the  body  every- 
where covered  with  rings  formed  of  round,  sky-blue  spots,  which  are 
not  confluent  and  are  not  edged  with  black ;  besides  theae,  very  few 
detached  spots  or  other  blue  markings;  head  with  similar  blue  spots, 
but  no  rings;  area  inclosed  in  the  blue  rings  not  different  from  the 
ground  color ;  caudal  with  blue  spots,  other  fins  with  none ;  donal 
and  anal  mottled ;  a  large,  difi'use,  dusky  spot  at  front  of  straight  part 
of  lateral  line,  one  better  defined  on  middle  of  lateral  line;  a  faint 
one  farther  back  ;  pectorals  grayish,  with  dark  bars .. . . MAcruFXR, 41. 
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dd.  Dorsal  rajs,  105  ;  anal  rays,  80 ;  pectoral  short ;  interorbital  space  2}  in  bead  ; 
depth  IJ  in  length;  scales  91;  body  deep;  color  (specimen  4f  inches 
long)  grayish,  much  spotted  and  mottled  with  whitish;  no  bine  (in 

young  example) Ellipticus,  42. 

Anterior  profile  of  head  strongly  concave  before  interorbital  area,  the  project- 
ing snont  leaving  a  marked  re-entrant  angle  above  it. 
g.  Month  not  very  small ;  the  maxillary  3  in  head ;  head  3^  in  length ;  depth  / 
2;  D.  95;  A.  70;  lat.  1.  90.  Teeth  small,  in  an  irregular  double  series  in 
each  jaw ;  color  dark  olive,  with  many  rings,  curved  spots,  and  small 
round  dots  of  sky-blue  edged  with  darker  on  body,  these  largest  near 
middle  of  sides,  where  some  are  as  large  as  the  eye ;  three  obscure  dark 
blotches  ou  straight  part  of  lateral  line  ;  head  and  vertical  fins  with 
sharply  defined  blue  spots,  which  are  mostly  round ;  spots  on  opercles, 
larger  and  curved;    pectorals  with   dark  bars;  vertebrsB  9+30=39. 

LUNATUS,  43. 
gg.  Mouth  small;  the  maxillary  3^  in  head ;  head3J;  depth  If;  D.  86  to  88; 
A.  62  to  67 ;  lat.  1.  80 ;  teeth  very  small,  biscrial  above ;  color  highly 
varigated  with  different  shades  of  gray,  the  pale  blotches  rounded,  very 
irregular  in  size  and  position;  no  blue  sx>ots;  no  black  spot«  along 
lateral  line  ;  a  large  whitish  cloud  between  the  eyes. 

Leopardinus,  44. 

37.  PLATOPHR7S  POD  AS. 

%baide8  Bondelet,  DePiscibas,  1554. 

\rameeie9 podas  Delaroche,  ''Ann.  Mus.,  xiii,  354,  tab.  24, fig.  14,  1809.'' 

nhoidichtkyB  podas  Gilnther,  Cat.  Fish.,  iv,  432,  1862.  (Sicily.)  Vinciguerra,  Ki- 
sultati  Ittiologici  del  Violante,  1883, 106.  Emery,  Contribuzioni  all'  Ittiologi, 
406.    (Interesting  discussion  of  larval  forms.) 

^ai«  podoi  Steindachner,  Ichthyol.  Bericht.,  1868,  Sechste  Fortsetzang,  p.  51.  (Bar- 
celona, Cadiz,  Gibraltar,  Santa  Cruzde  Tenerifie.) 

I  rhownbaide  Bafinesque,  Indice,  1810,  52  (after  Rondelet). 

ma  rkamboides  Bonaparte,  Catologo  Metodico,  1H36,  49. 

troneetet  argus  Risso,  Ichth.  Nice,  1810,  317  (not  of  Gmelin). 

Tonect€9  mancuB  Risso,  Ichth.  Nice,  1810,  317  (not  of  Broussonet,  whose  species 
was  from  the  Pacific  Ocean  =  Platophys  mancua), 

mi^ndichihys  mancua  Giinther,  iv,  432,  and  of  many  European  writers. 

nbus  diaph^nua  Rafinesque,  1814  (larval  form).  Ricchiardi,  ''Soc.  Toscana  Sci. 
Nat.,  1881." 

wihu9  candidUtimua  Risso,  Europe  M6ridionale,  iii,  253,  1826  (larval  form). 

mhmt  getneri  Risso,  Europe  M^rid.,  1826,  iii,  254. 

mlnu  keterophthalmuB  Bennett,  "  Proc.  Comm.  Zool.  Soc,  1831, 147." 

nlm$  madeiren8i$  Lowe,  "Proc.  Zool.  Soc,  1833,  143."    (Madeira.) 

ria  hecJceli  Cocco,  "  Alcuni  Pesci  del  mar  di  Messina,"  1844,  20  (larval  form). 

ccolms  annectens  (Bonaparte)  Cocco,  1.  c.  (larva). 

wAu9  »erratu9  Valenciennes,  ''Webb  &,  Berthelot,  lies  Canar.  Poiss.,  82,  pi.  18, 
fig.  1,"  1835-'50. 

iro»ecte»  cuspidatua  '^Machado,  Catalogo,  26"  (fide  Steindachner). 

Jalntat, — Mediterranean  faana. 

!his  species  is  not  rare  in  the  Mediterranean  and  adjacent  islands. 
5  specimens  examined  by  ns  are  from  Genoa  and  FayaJ.  The  two 
cies  mentioned  by  numerous  authors  under  the  names  of  podas  and 
%cus  have  been  shown  by  Dr.  Steindachner  to  be  the  two  sexes  of 
same  fish,  while  Dr.  Emery  has  shown  that  the  transhicent  fish, 
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Peloria  keckeli  =  Rhombus  oandidiaaimus  =  Bhon^us  diaphanuSj  is  the 
larva  of  the  same  form,  as  is  probably  also  the  Goccolus  annectens  of  Bo- 
naparte. 

38.  PLATOPHR7S  SPINOSUS. 

A  Bhomhoidichthys  spinosus  Poey,  Synopsis,  p.  409, 1868.    Poey,  Enmn.  Pis.  Cub.,  p.  139, 
1875. 

Hdbitat, — West  Indian  faana. 

The  original  description  of  this  species  is  a  very  scanty  one.  In  all 
respects,  unless  it  be  the  color,  it  agrees  with  the  Enropean  PL  podat. 

We  have  found  two  small  specimens  sent  by  Professor  Poey  to  the 
Museum  of  Comparative  Zoology,  which  may  be  the  typen  of  this  spe- 
cies. They  are  4^  inches  long,  and  have  been  partly  dried  in  the  soil 
A  result  of  this  has  been  to  increase,  the  prominence  of  the  interhsemal 
spines.  Whether  these  be  the  original  types  or  not,  the  species  is  an 
extremely  doubtful  one.  The  eyes  are  farther  apart  in  these  specimens 
than  in  any  of  P.  ooellata  which  we  have  examined.  They  agree  in  this 
respect  with  Agassiz's  figure  of  Rhombus  ocellatus. 

39.  PLATOPHR7S  CONSTELLATUS. 

Platophrys  constellatus  Jordan,  sp.  nov. 

Habitat — Galapagos  Archipelago. 

This  species  is  described  from  three  specimens,  the  largest  3}  inches 
long,  numbered  11146  on  the  register  of  the  Museum  of  ComparatiTe 
Zoology.  They  are  from  James  Island,  in  the  Galapagos.  The  species 
is  closely  related  to  P.  ocellatus  and  others,  but  in  color,  at  least,  it  is 
different,  and  its  habitat  is  remote. 

40.  PLATOPHRTS  OCELLATUS. 

Rhombus  ocellatua  Agassiz,  Spix  Pise.  Brasil.,  1829. 

Platophrya  ocellatus  Swainson,  Nat.  Hist.  Classen  Fishes,  ii,  1839.     (Name  only.) 

Rhomboidichihys  ocellatus  Giinther,  Cat.  Fish.  Brit.  Mas.,  1862,  iv.     (Babia,  Caba.) 

Poey,  Synopsis,  1868,  408.     (Havana.) 
Rhombus  bakianus  Castelnan,  Anim.  nonv.  rares  Am^riqae  da  Sad,  1855.     (Bahia.) 
Platophrys  nebularis  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1884, 31,  143.    (Key 

West.) 

HoMtat — Tropical  America ;  sandy  shores  from  Long  Island  to  Bio 
Janeiro. 

We  know  this  species  from  the  numerous  small  specimens  taken  by 
Dr.  Jordan  at  Key  West,  which  have  been  described  as  Platophrys  wA- 
ularis.  A  specimen  similar  to  these  has  been  taken  by  Dr.  Bean  on  the 
south  coast  of  Long  Island. 

This  seems  to  be  the  same  as  the  Cuban  species  called  RhombaiduMjp 
ocellatus  by  Poey,  and  some  of  the  specimens  sent  by  Poey  to  the  Ma- 
seam  of  Comparative  Zoology  are  apparently  Identical  with  thetype^ 
of  nebularis. 

In  the  Museum  of  Comparative  Zoology  we  have  compared  tp«ci- 
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mens  of  the  real  Flutaphrys  ocellatus  (No.  11423,  Bio  Janeiro,  Agassiz), 
with  a  representative  specimen  of  P.  nebularis  (No.  26147,  from  the  Tor- 
tagas,  Florida),  and  are  unable  to  find  any  differences. 

We  adopt,  therefore,  the  name  Platophrys  ocellatus  for  all,  and  regard 
it  as  one  of  the  widely-distributed  flounders,  like  Etropus  crossotus  and 
Citharichthys  spilopterua, 

41.  PLATOPHR7S  MACULIFER. 

f  PUuraneetes  vMCuliferus  Poey,  Mem.,  ii,  p.  316,  1860.    (Cienfnegos.) 
T  Bkomhoidichthif8  maculiferus  Poey,  Synopsis,  p.  408,  186S.     Poey,  Ennm.  Pis.Cub.,  p. 
139,  1875. 

PlaUfphry  elUptictu  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1836,  51  (Havana)  (not  of  Poey  f). 

We  identify  specimens  taken  by  Dr.  Jordan  at  Havana  and  by  him 
described  as  Platophrys  elUpticuSj  with  this  species  simply  because  we 
cannot  place  them  anywhere  else.  In  the  Museum  of  Comparative  Zool- 
ogy are  other  specimens  similar  to  these,  sent  to  Cambridge  by  Poey. 

In  several  respects  these  species  agree  fairly  with  Poey's  elliptictiSj 
but  that  species  is  said  to  have  104  dorsal  rays. 

42.  PLATOPHR7S  ELLIPTICUS. 

f  Plemron^deB  ellipticus  Poey,  Memorias,  ii,  315,  1860.     (Cnba.) 

f  RhomMdichihys  ellipticu8  Giintber,  iv,  434,  1862  (copied).  Poey,  Synopsis, 408,  1868. 
Poey,  Ennmeratio,  139,  1875. 

Habitat — West  Indian  fauna. 

Poey  describes  his  PL  ellipticm  as  having  104  dorsal  rays.  In  none 
of  our  other  species  does  the  number  of  these  rays  reach  100.  Among 
the  specimens  sent  by  Poey  to  the  museum  at  Cambridge  is  one,  4| 
inches  long,  which  has  105  dorsal  rays.  We  have  therefore  assumed 
that  the  species  to  which  this  specimen  belongs  is  the  real  ellipticusy  and 
that  the  one  heretofore  called  ellipticus  is  Poey's  maculifer.  Both  these 
assumptions  are  open  to  considerable  doubt. 

43.  PI.ATOPHRTS  LUNATUS. 

Solea  lumata  eipunctala  (the  Sole)  Catesby,  Nat.  Hist.  Carolina,  tab.  27,  1725  (Baha- 
mas). 

Plemronedet  lunatus  Linn.,  Syst.  Nat.,  ed.  x,  269,  1758  (based  on  Catesby),  and  of  the 
yarions  copyists. 

Rhomboidichthy$  lunatus  Giintber,  Cat.  Fish.,  vol.  iv,  p.  433  (Jamaica).  Poey,  Synop- 
sis, p.  408,  1868. 

BJuimbaidiehthys  lunulatu$  Poey,  Ennm.  Pis.  Cab.,  p.  138,  1875. 

PlatcpkryB  lunatas  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1886,  51  (Havana). 

PUnr9necte$  argus  Bloch,  lohthyoL,  tab.  48,  1783. 

^ PUuronecteM  surinamenais  Bloch  <&  Schneider,  Syst.  Ichth.,  1801, 156  (Surinam) ;  and  of 
copyists. 

Habitat, — West  Indian  fauna. 
.   This  handsome  and  curiously  colored  species  is  not  rare  in  the  waters 
of  the  West  Indies.    The  specimens  examined  by  us  are  from  Cuba, 
Sombrero,  St.  Thomas,  and  other  localities  in  the  West  Indies.     The 
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original  figure  of  this  species  published  by  Catesby  is  a  very  good  ooe 
aud  leaves  no  room  for  doubt  as  to  the  species  intended.  The  figure  of 
Bloch,  called  Pleuranectes  argus,  is  also  fairly  accurate,  and  can  refer 
to  no  other  species. 

This  species  reaches  a  length  of  some  18  inches,  and  is  the  largest  in 
size  of  the  American  species  of  Ptatophrys,  We  have  never  seen  aoy 
young  examples  which  certainly  belong  to  it,  and  till  its  development  is 
traced  some  of  the  species  known  from  small  examples  only  most  be 
doubtful. 

44.  PLATOPHRTS  LEOPARDINUS. 

Bhoniboidiohthys  Uopardinus  Giinthery  Cat.  Fish.,  iv,  1862,  434  (locality  nnknown). 
Platophrys  leopardinus  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1884,  p.  260  (Gaaymas). 

Habitat — Gulf  of  California. 

This  species  is  known  only  from  the  orignal  type  from  unknown  lo- 
cality, and  from  a  single  specimen  in  the  IT.  S.  National  Museum,  taken 
by  Mr.  H.  F.  Emeric,  at  Guaymas. 

Genus  XIX.— STACIUM. 

Syacium  Ranzani,  No  vis  Speciebns  Pisoium,  Diss.  See,  1840,  20  {micrurumj. 
Hexnlrlioinbus  Bleekor,  Comptes  Rendas  Acad.  Sci.  Amsterd.,  xiii,  Pleuroa,  4  (18G2), 

(guineensis), 
Aramaca  Jordan  &  Goss,  Cat.  Fish.  N.  A.,  18%,  133  (patula). 

Type:  Syacium  micrurum  B^nzAni. 

This  genus  contains  a  considerable  number  of  species,  mostly  Ameri- 
can and  African,  which  form  a  transition  from  Platophrys  to  Cithariek' 
thys.  They  fall  readily  into  two  groups  or  subgenera,  distinguished  by 
the  width  of  the  interorbital  space.  As  this  width  is  dependent  on  a^ e 
and  as  it  is  subject  to  various  intergradations,  the  group  Aramaca 
founded  on  it  cannot  be  admitted  as  a  distinct  genus. 

The  name  Syacium^  based  especially  on  Syacium  mtcruncm,  must  take 
the  place  of  Hemirhombus. 

ANALYSIS  OF  SPECIES  OF  SYACIUM. 

a,  [Snout  before  upper  orbit  with  three  conspicuous  spinous  processes;  maxilluT 
reaching  beyond  eye,  2|  in  head;  interorbital  space  scaly,  concaye,  2  in  eye 
(in  specimens  of  3^  inches) ;  eye  2|  in  head ;  spines  on  snout  about  3  in  eye;  do 
produced  fin  rays ;  pectoral  as  long  as  head  without  snout ;  head  blunt,  higher 
than  long,  t^e  profile  straight ;  lateral  line  without  arch ;  head  3 ;  depth  i; 
D.  78,  A.  62 ;  scales  48 ;  color  grayish,  with  large  distant  black  blotches  on  dor- 
sal and  anal ;  one  or  two  on  basal  half  of  caudal  and  on  end  of  caudal  peduncle: 
pectoral  with  dark  bands.]  {Gunther) Corxutuk,  ^ 

€ia.  Snout  and  orbits  without  spines  or  spinous  processes^ 

b.  Scales  larger,  50  to  57  in  the  lateral  line ;  interorbital  space  very  broad,  grester 

than  the  long  diameter  of  the  eye  in  the  males,  about  equal  to  the  verticftl  <ii- 

ameter  in  the  females ;  accessory  scales  very  numerous ;  maxillary  21  in  head; 

its  tip  scaly ;  anterior  teeth  canine-like :  gill-rakers  short,  strong,  not  one-thiid 
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length  of  eye;  first  rays  of  dorsal  nearly  on  median  line,  their  tips  much  ex- 
serted ;  pectoral  fin  in  males  1^  to  2  times  length  of  head ;  eye  large,  4|  in  head ; 
head3|:  depth  2^; ;  D.  8Ito  88,  A.  63  to  70;  vertebrsB  10  +  26  =  36;  color  nearly 
plain  brown,  with  darker  dots  or  mottlings,  no  ring-like  spots  or  ocelli;  fins 
mottled;  left  pectoral  barred;  blind  side  sometimes  wholly  or  partly  dusky; 

especially  in  Northern  specimens Papillosum,  46. 

hb.  Scales  rather  small,  60  to  70  in  the  lateral  line. 

e.  Color  dark  brown,  with  many  rings  and  spots  of  light  gray  and  blackish,  some 
of  the  dark  rings  with  a  black  central  spot;  a  diffuse  dusky  blotch  on  lateral 
line  above  pectoral,  and  one  near  base  of  caudal  peduncle ;  fins  with  numerous 
inky  spots  and  dark  markings ;  blind  side  pale  ;  scales  small,  firm,  moderately 
ctenoid ;  eyes  large,  4  in  head,  nearly  even  in  front,  the  male  with  the  inter- 
orbital  space  deeply  concave ;  its  width  two-thirds  the  vertical  depth  of  the  eye'; 
female  with  interorbital  area  mnch  narrower,  with  a  more  or  less  perfect  median 
groove ;  its  width  about  equal  to  depth  of  pupil ;  maxillary  2^  to  3  in  head ;  the 
oater  teeth  canine-like;  gUl-rakers  very  short  and  thick,  about  X  -f-  7  in  num- 
ber; head  3f  in  length ;  depth,  2f ;  D.  87  to  92,  A.  54  to  68;  scales  65  to  70 
pores;  vertebrse9-f  24=s33;  pectoral  l^  in  head  in  the  female,  reaching  nearly 
to  base  of  caudal  in  the  male Micrurum,  47. 

oe.  Color  light  brown,  with  grayish  and  light  bluish  dots,  some  darker  areas 
and  a  few  round  brown  spots  ocellated  with  lighter;  interorbital  space  with  a 
vertical  brown  bar  bordered  by  lighter ;  fins  mottled  and  spotted  ;  interorbital 
apace  in  adult  male  broader  than  eye ;  insertion  of  dorsal  on  blind  sid^  of  head  ; 
pectoral  fins  in  males  abont  3  in  body;  head,  4  in  length ;  depth,  2J  ;  D.  92, 
A.  72,  Lat.  L  60;  gill-rakers  Short  and  broad,  X  -f  7;  maxillary  2^  in  hea<l,  its 
tip  scaly Latifrons,  48. 

ecc.  Color  light  olive-brown,  nearly  uniform,  the  vertical  fins  with  elongate  dark 
8i>ot8;  eyes  4^  in  head,  the  lower  slightly  advanced;  interorbital  space  very 
narrow,  as  broad  as  pupil  (in  both  sexes  f ),  somewhat  concave ;  maxillary  2} 
in  head;  pectoral  I^  in  head  ;  head  3|  in  length;  depth 2^;  D. 86,  A.  69,  Lat. 
L  58 Ovale,  49. 

45.  STACnXM  CORNCTTUM. 

BkomhoidiehikifB  oornului  QUnther,  Shore  Fishes  Challenger,  1880,  7,  pi. 

Hcbbitat, — Coast  of  Brazil,  in  deep  water. 

This  species  is  known  from  Giinther's  description  and  figure.  In 
very  young  examples  the  conspicuous  processes  about  the  head  are 
undeveloped. 

46.  STACIUM  PAPILLOSUM. 


Armmaca  Marcgrave,  Hist.  Brasil.,  1648^  181. 

Plemrtmeetm  papillo9u$  Linnaons,  Syst.  Nat.,  x,  271,  1758  (based  on  Marcgrave),  and 

of  the  earlier  copyists. 
Aramaca papilhea  Jordan,  Proc.  U.  S.  Nat.  Mns.,  1886,  602  (synonymy  confused  with 

S,  miemrum). 
t  FleuronecieB  maerolepidotus  Bloch,  Auslandische  Fische,  vi,  25,  tab.  190,  1787  (and  of 

some  copyists)  (apparently  based  on  Marcgrave). 
PlenavmecteM  aramckoa  Donndorf,  Beytriige  zur  xiii  Ausgabe  des  Linmeischen  Natur- 

sy stems,  1798,  386  (after  Marcgrave). 
Rh4mlnis  aramaca  Cavier,  R^gne  Animal,  ed.  ii,  1827  (aftor  Marcgrave). 
Ciikarickikys  aramaca  Jordan  and  Gilbert,  Synopsis  Fish.,  N.  A.,  1882,  816.  (Pensacola. ) 
RkomhM  ioleaformia  Agassiz,  Spix  Pise.  Brasil.,  8(1,  tab.  47,  1829.      (Atlantic  Ocean.) 
ffemirkombua  aolece/ormis  GUnther,  Cat.  Fish.,  iv,  423,  1862.     (Copied.) 
Arawutea  $ole(Bfarmis  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1886. 
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Siippogl4>8$us  intermeditis  Raazani,  Novis  Speoiebas  Pisciom  Dissertatio  Secnndo,  164Q, 
14,  pi.  4.    (Brazil.) 

Hemirhombua  pastulus  Bean  MSS,  Jordan  aod  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1883, 
p.  304.  (Pensacola.)  Goode  and  Bean,  Proc.  U.  S.  Nat.  Mas.,  1882,  p.  411 
(Pensacola.)  Bean,  Cat.  Col.  Fish  U.  S.  Nat.  Mas.,  188:),  p.  45.  (Peon- 
cola.) 

Citharichihya  pcBtulits  Jordan  aad  Gilbert,  Syu.  Fish.  N.  A.,  p.  d64,  1882,  addenda. 
Jordan,  Proc.  U.  S.  Nat.  Mas.,  1884,  p.  3d.    (Pensacola.) 

Habitat — ^West  Indian  fauna.    Charleston  to  Rio  Janeiro. 

Of  the  species  found  in  the  deep  waters  about  Pensacola  and  called 
by  Dr.  Bean  Hemirhombus  pcetulm  we  have  numerous  specimens.  Lateij 
we  have  received  from  Mr.  Charles  C.  Leslie,  of  Charleston,  a  specimen 
which  shows  its  presence  also  in  Carolina  waters.  It  has  not  yet  been 
recorded  from  Cuba,  but  in  the  Museum  of  Comparative  Zoology  is  a 
specimen  (26104)  taken  by  Mr.  Samuel  Oarman  at  Kingston,  Saint  Yin- 
cent.  But  its  range  extends  much  farther  to  the  southward,  for  among 
the  collections  made  by  Professor  Agassiz  at  Eio  Janeiro  there  are  manj 
specimens  (11375,  4666),  the  largest  about  a  foot  long.  These  seem  to 
be  completely  identical  with  Florida  examples,  differing  only  in  haviug 
the  blind  side  pale,  it  being  usually  partly  blackish  in  northern  examples. 

These'  Brazilian  specimens  agree  very  closely  with  the  figure  of 
Bhombus  soleaformiSj  except  that  Agassiz  has  represented  that  species 
as  having  a  dusky  blotch  at  the  shoulder.  Ko  such  marking  is  appar- 
ent in  any  of  our  specimens.  The  coloration  and  the  breadth  of  the  in- 
terorbital  both  render  it  unlikely  that  Agassiz's  solece/ormis  could  have 
been  micrurum. 

The  Aramaca  of  Marcgrave,  which  is  the  sole  basis  of  Pleuranecta 
papillostLSj  Pleuronectes  macrolepidotuSj  and  Rhombus  aranMcaj  cannot 
well  be  any  known  species  other  than  the  present  one. 

According  to  Marcgrave's  rude  figure  and  his  description,  this  species 
has  the  form  of  a  sole,  the  eyes  wide  apart,  the  left  pectoral  produced, 
the  mouth  very  large,  the  body  oblong,  and  the  coloration  stone-like 
(sand-color)  on  the  left  side  and  white  on  the  eyed  side.  Micrwnm  is 
not  colored  in  that  way,  and  its  eyes  are  not  noticeably  far  apart 

We  therefore  adopt  for  this  species  the  oldest  name  of  S^o^mm 
papillosum. 

The  species  is  common  in  the  deep  waters  of  the  Gulf  of  Mexico,  and 
reaches  a  length  of  more  than  a  foot. 

47.  STACIUM  MICRURDM. 

Syaoium  micrurum  Ranzani,  Nov.  Spec.  Pise.  Diss.  Sec,  1840,  20,  pi.  5.     (Brazil.) 
Hippoglo88U8  ocellatus  Poey,  Memorias,  ii,  314,  1860.     (Cuba.) 
Hemirhomlua  ocellatus  Poey,  Synopsis,  407,  1868.    Poey,  Enumeratio,  138, 1875. 
Citharichthys  ocellatua  Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  964,  1882.     (Key  West) 

Jordan,  Proc.  U.  S.  Nat.  Mus.,  1884,  143.    (Key  West.) 
Hemirhomlus  aramaca  GUntber,  iv,  4*2,  IBG'i.     (Cuba;  Jamaica.)     ^Sot  Bkombu$ v§- 

maca  Cuvicr.) 
Citharichthys  wthalion  Jordan,  Proc.  U.  S.  Nat.  Mus.,  188J,  52.     (Havana.) 
Hemirhombus  csthalion  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1886,  602. 
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Habitat, — West  Indian  fauna.    Key  West  to  Eio  Janeiro. 

We  have  found  in  the  Museam  of  Comparative  Zoology  specimens 
porporting  to  be  the  types  of  Hemirhomhus  ocellatus  Poey  (Ko.  11144 ; 
Poey's  namber,  88).  These  are  female  specimens,  and  they  differ  from 
the  types  of  Hemirhombus  ceihaMonj  also  from  Caba,  only  in  their  greater 
size. 

Namerons  specimens  (11373)  from  Bio  Janeiro  belong  to  the  same 
species.  Among  these  are  males,  which  have  the  interorbital  space 
mach  broader  than  in  the  types  of  ocellatus  and  cethalion.  Besides 
these  specimens,  we  have  examined  others  from  Hayti,  Cuba,  and  Key 
West,  and  there  can  be  no  reasonable  doabt  of  their  identity,  and  that 
all  are  identical  with  Oiinther's  Hemirhombu^  aramaca. 

This  flsh  is  described  and  fairly  well  figared  by  Eanzani  under  the 
name  of  Syacium  micrurum.  It  is  the  type  of  his  genus  Sydcium^  a 
generic  name  which,  strangely  enough,  has  received  no  notice  from 
subsequent  authors  until  the  present  time. 

48.  STACIXTM  LATIFRONS. 

Ct/AoricAaya  latifront  Jordan  and  Gilbert,  Bnll.  U.  S.  Fish  Comm.,  1881,  334.    (Pan- 
ama.) 

Habitat. — Pacific  coast  of  tropical  America.    Panama. 

This  species  is  known  only  from  the  original  types,  taken  by  Pro- 
fessor Gilbert  at  Panama.  The  several  variations  in  this  species  have 
not  been  studied. 

49.  STACIXTM  OVAIiE. 

Hemirkomibiu  ovalU  Gilnther,  Proc  Zool.  Soo.,  1864,  p.  154.  Giinther,  Fish.  Central 
America,  p.  472,  1869,  plate  Ixxx,  fig.  1.  (Panama.)  Jordan  &,  Gilbert, 
BulL  U.  8.  Fish  Com.,  1882,  p.  108-111.    (Mazatlan;  Panama.) 

CUhaHekih^ avalis  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1885;  391.    (Mazatlan ;  Panama.) 

Habitat — ^Pacific  coast  of  tropical  America:  Mazatlan  to  Panama. 

This  well-marked  species  has  been  well  figured  by  Dr.  Giinther,  from 
whose  account  our  analysis  has  been  taken.  Numerous  specimens  have 
been  collected  at  Mazatlan  and  Panama  by  Dr.  Gilbert.  The  sexual 
changes  in  this  species  have  not  been  reported. 

Genus  XX.— AZEVIA. 

Axevia  Jordan  (genus  novam).    {Panamensia,) 

Type:  Citharichthys panamensis  Stemds^huQr. 

This  genus  is  proposed  to  ipclude  a  single  species  hitherto  referred  to 
Citharichthy8y  but  distinguished  by  its  tubercular  gill-rakers,  as  also  by 
its  small,  firm  scales,  and  other  characters  of  minor  importance. 

A  second  species  of  this  genus  was  obtained  by  Professor  Gilbert  at 
Mazatlan,  and  at  first  recorded  by  us  under  the  name  of  Citharicthys 
panamensis.    The  specimens  have,  however,  all  been  destroyed  by  fire. 

The  name  Azevia  is  a  Portug[uese  name  for  the  sole,  used  at  Lisbon, 
according  to  Brito-Oapello.  It  probably  corresponds  to  the  Cuban  name 
Acedia, 
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ANALYSIS  OF  SPECIES  OF  AZEYIA. 

a.  Scales  quite  small,  aboat75  in  the  lateral  Hue,  ctenoid,  and  adherent.  Body  rather 
elongate.  Mouth  large,  the  maxillary  about  half  length  of  head,  the  upper  jav 
somewhat  hooked  over  the  lower ;  about  three  front  teeth  in  upper  Jaw,  enlarged 
and  hook-shapM ;  canines  strong.  Anterior  profile  gently  and  evenly  conTcx. 
Eyes  large.  Pectoral  H  in  head.  Head  4  in  length  ;  depth  2§^.  D.  *J5or96.  A. 
76  to  78.  Scales  73  to  78.  Vertebrie  33.  Gill-rakers  tubercle-like,  broader  tbaa 
high.  Color  brownish,  sprinkled  with  dark  dots,  and  with  some  whitish  rings; 
large  vaguely-defined  oval  spots  on  head  and  body ;  dorsal  with  five  or  six,  ami 
with  three  dark  spots PAXAMEN8is.5a 

50.  AZEVIA  PANAMENSIS. 

Ciiharichihys  panamenais  Steindachner,  lohth.  Beitr.,  iii,  62,  1875.  (Panama.)  Jor- 
dan &  Gilbert,  Bull.  U.  S.  Fish  Com.,  1882, 108  and  111.  (Panama.)  Gdbert, 
Bull.  U.  S.  Fish  Com.,  1832,  p.  112.    (Punta  Arenas.) 

Habitat. — Pacific  coast  of  Central  America. 

Oar  description  of  this  species  is  taken  from  the  specimens  from  Pan- 
ama in  the  maseum  at  Cambridge,  a  part  of  the  series  of  Dr.  Steindach- 
ner's  original  types.  The  species  is  apparently  not  uncommon  on  the 
west  coast  of  Central  America. 

Genus  XXI.— CITHARICHTHYS. 

Citharichthya  Bleoker,  Couiptes  Rondus  Acad.  Sci.  Amsterd.,  xiii,  Pleuron,  6, 18G8, 

( Cayennenais  =  Spilopterus. ) 
Orthopsetta  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,330.     (Sordidm.) 
Metoponops  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864, 198.     {Cooperi  =  Sardidus.) 

Type:  Citharichthys  cayennemis  Bleeker  =:Citharic1ithys  spilopterui 
Giinther. 

This  genus  includes  small  flounders  of  weak  organization,  especially 
characteristic  of  the  sandy  shores  of  tropical  America.  The  snbgeoos 
OrtJiopsetta  includes  species  of  more  northern  range  and  somewhat  dif- 
ferent in  form,  and  especially  noteworthy  as  having  an  increased  nam- 
ber  of  vertebrae. 

We  are  not  certain  that  Citharichthys  has  priority  over  Orthopsett^ 
the  two  having  the  same  ostensible  date. 

ANALYSIS  OF  SPECIES  OF  CITHARICHTHYS. 

a.  VertohrjB  ahont  40 ;  interorhital  ridge  sharply  elevated ;  the  head  not  clojely  com- 
pressed ;  eyes  large.    {Orthopaetta  Gill.) 

h.  Dorsal  rays  95  ;  anal  rays  77 ;  lateral  lino  C5  to  70 ;  head  3 J  in  length ;  depth 
2^ ;  eyes  large,  3^  in  head,  the  interocular  space  scaly,  concave,  4 
in  eye ;  a  sharp  elevated  ridge  honnding  the  lower  eye ;  month  no< 
large ;  the  maxillary  3  in  head ;  teeth  sharp,  subeqnal  anteriorlj, 
smaller  behind ;  lower  pharyngeals  narrow,  each  with  a  row  of 
slender  teeth ;  gill-rakers  slender,  close-set,  7-f-14 ;  scales  Uigt, 
thin,  deciduous,  slightly  ciliate;  numerous  accessory  scaler  pr»- 
ent ;  pectorals  long,  1^  in  head ;  flesh  soft.  Color  dull  olive- 
brownish,  thi3  males  with  spots  and  blotchesof  dull  orange,  the  dor- 
sal and  anal  blackish,  similarly  mottled  with  dull  orange;  femak^ 
paler,  nearly  plain.    Vertebrie,  11  -f- '29  =  40 SoRDn>US,9l. 
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•6.  Dorsal  rays  85  to  90;  aoal  68  to  72;  lat.  1.  55  to  60;  head  3f  in  length  ;  depth 

2i ;  eyes  large,  separated  by  a  sharp,  soaleless  ridge ;  maxillary 
2f  in  head;  teeth  slender,  rather  long;  gill-rakers  short,  rather 
slender;  pectoral  If  in  head;  color  oliyaceoas,  the  scales  edged 
with  darker;  fins  dusky;  a  small  ink-like  spot  on  the  middle  of  each 
seventh  to  tenth  ray  of  each  of  the  vertical  fins Stigm^us,  52. 

Vertebrte  33  to  36;  interorbital  ridge  low  and  narrow,  the  head  closely  com- 
pressed {C%tharichthy$), 

e.  Eyes  large,  3  to  4^  times  in  the  head. 
d.  [Head  large, 3^  in  length;  pectoral  of  left  side  elongate, one-third  longer 
than  head;  maxillary  2^  in  head;  ^'lateral  line  slightly  curved* 
over  the  pectoral'';  scales  thin,  deciduous,  cycloid ;  eye  3^  in  head, 
five  times  interorbital  space,  which  is  a  rather  prominent  narrow 
sharp  ridge ;  a  strong  spine  on  the  snout  over  the  upper  lip,  above 
this  another  shorter  spine ;  caudal  fin  subsessile ;  head,  3^ ;  depth, 

•  2^;  D.  91;  A.  73;   Lat.l.  48.    Color  grayish-brown.]    (Goode  4- 

Bean) Dixoceros,  53. 

di.  Head  smaller,  about  4  in  length. 
e.  Body  comparatively  elongate,  the  depth  about  2^  in  length ;  mouth  very 
small;  the  maxillary  3^  in  head;  teeth  very  small,  the  anterior 
scarcely  enlarged ;  eyes  large,  4  iu  head,  separated  by  a  very  nar- 
row, sharp  scaleless  ridge,  one-sixth  diameter  of  the  eye ;  snout 
with  a  small  blunt  spine ;  rays  of  vertical  fins  all  exserted ;  left 
pectoral  twice  length  of  right.    Head,  4  in  length ;  depth,  2^ ;  D. 

83;  A.  67;  Lat.l.  40.    Color  light  brown Arctifbons,  54. 

00.  Body  comparatively  broa^  the  depth  about  half  the  length ;  month  larger. 
/.  [Snout  with  a  strong  sharp  spine  on  eyed  side,  above  upper  lip.  Eyes 
large,  3  in  head ;  greatest  depth  of  body  over  the  pectorals ;  inter- 
orbital space  with  a  wide  ridge,  about  half  diameter  of  eye ;  teeth 
minute,  close-set,  stronger  on  blind  side ;  body  extremely  thin ;  D. 
73  to  75,  A.  60,  Lat.  1.  40.    Ashy  gray,  with  dark  lateral  line. 

Deep-water  species  with  loose  scales.]    ( Ooode) Unicornis,  55. 

Jf.  Suont  without  distinct  spine.  Eyes  moderate,  3^  to  4^  in  head;  great- 
est depth  of  body  under  middle  of  dorsal ;  interorbital  space  a  nar. 
row,  scaly  ridge  with  a  slight  median  groove ;  maxillary  2^  in  head ; 
teeth  small,  those  in  front  slightly  enlarged  ;  body  not  very  thin ; 
gill-rakers  moderate,  6-f-13. 
g.  Dorsal  rays  80 ;  anal  56 ;  scales  large,  cycloid ;  no  accessory  scales ; 
head  4  in  length;  depth  2;  D. 80, A. 56,  Lat.  1.41.  Vertebrae  9-(- 
25=34.  Eye  3f  in  head.  Color  light  olive-brown,  with  some  20 
dark  brown  spots,  the  largest  about  as  large  as  eye ;  four  of  these 
spots  arranged  at  equal  intervals  along  the  lateral  line,  the  second 
being  most  prominent  )*  dorsal  and  anal  with  round  dark  spots,  one 
on  the  middle  of  each  sixth  to  seventh  ray,  besides  smaller,  irregu- 
lar spots  and  mottlings ;  caudal  spotted ;  two  brown  spots,  one 
above  the  other,  at  base  of  caudal ;  shallow- water  species. 

Maorops,  56. 
gg.  Dsrsal  rays  68 ;  anal  52 ;  scales  smaller,  the  lateral  line  with  about  53 
pores ;  outline  regularly  oval,  without  angle ;  eyes  moderate,  4^  in 
head,  close  together,  the  orbital'ridges  coalescent,  the  lower  larger. 
Teeth  small,  uniserial;  maxillary  2^  in  head  ;  gill-rak^rs  short  and 
very  slender,  X+12.  Color  dark  brown,  with  whitish  blotches,  the 
fins  raottleil Uhleri,57. 

S.  Mis.  90 18 
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00.  Eyes  quite  small,  5  to  6  in  head ;  snout  short,  forming  an  angle  with  the  pro- 
Ale  ;  mouth  moderate,  oblique,  the  maxillary  :^  to  ^  in  head ;  teeth 
small,  the  anterior  somewhat  enlarged. 

K  Scales  not  very  large,  45  to  48  in  the  lateral  line ;  interorbital  areas 
low  narrow  ridge  which  is  divided  only  anteriorly  (in  Atlantic 
specimens,  usually  grooved  for  its  whole  length  in  Pacific  coast  ex- 
amples) ;  glU-rakers  short  and  strong,  X  +  13 ;  pectorals  aboat 
half  head;  no  distinct  spine  on  snout;  head  3^;  depth  2^;  D.  75to 
80 ;  A.  58  to  61 ;  vertebra,  34 ;  color  olive-brownish,  somewhit 
translucent,  with  darker  dots  and  blotches ;  a  series  of  distant  ob- 
•  scure  blotches  along  bases'  of  dorsal  and  anal Spilopteuus,  Si 

hh.  Scales  large,  40  to  42  in  the  lateral  line ;  interorbital  area  j  diameter 
of  eye,  which  is  5  in  head ;  gill-rakers  short  and  slender,  aboat 
equal  to  pupil ;  teeth  rather  smaller  than  in  C.  9pilopierus;  maxil- 
lary 2}  in  head;  head  3|^;  depth  2  to  2|;  D.  77  to  82  ;  A.  59  to6l; 
color  light  gray,  everywhere  soiled  and  freckled,  peppered  with 
black  specks ;  pectoral  fin  much  mottled,  the  caudal  less  so. 

SUMICH&ASn,  59. 

51.  CITHARICHTH7S    SORDIDUS. 

Paeitichthya  Bordidiu  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  vii,  1854, 142.  Girard,  Proc. 
U.  S.  Paci£  R.  R.  Exped.,  Fishes,  1859, 155.    (San  Francisco ;  Tomales  Bay.) 

Orthopaetta  sordida  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  330. 

atharichthys  aordidus  Lockington,  Rep.  Com.  Fisheries  of  California,  1878-79,  41 
Lockington,  Proc.  U.  S.  Nat.  Mus.  1879,  83  (San  Francisco).  Jordan  &  Gil- 
bert, Proc.  U.  S.  Nat.  Mus.,  1880,  453  (^uget  Sound,  San  Francisco,  Monte- 
rey Bay,  San  Luis  Obispo,  Santa  Barbara,  San  Pedro,  San  Diego).  Jordan 
<&  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881, 67.  Jordan  &  Gilbert,  Synopsis  Fish. K. 
A.,  p.  817, 1382.  Bean,  Proc.  U.  S.  Nat.  Mus.,  1883,  p.  353  (Johnston  Strait, 
Safety  Cove,  British  Columbia. ) 

Metoponopa  oooperi  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1864, 198  (Santa  Barbara). 

Sdbitat — Pacific  coast  of  North  America,  in  water  of  moderate  depth; 
British  Columbia  to  Lower  California. 

This  small  floander  is  one  of  the  commonest  species  on  the  Pacific 
coast,  being  foand  in  water  of  ten  fathoms  or  more  depth,  in  all  locahUw 
from  the  Mexican  boundary  to  British  Columbia.  It  rarely  exceeds  two 
pounds  in  weight.  In  its  deciduous  scales  aud  soft  flesh  it  much  resem- 
bles Lyopsetta  exilis  and  Athereathes  stomias^  two  species  of  which  are 
often  taken  in  company  with  it.  Of  all  the  species  allied  to  CUhariektk$e, 
this  one  has  the  most  extended  range  to  the  northward. 

52.  CITHARICHTHY8  STIOBCiEUS. 

Ct(^rio^%«8%iiia?u«Jordau  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882, 410,411  (Santa 
Barbara).    Jordan  &.  Gilbert,  Syn.  Fish.  N.  A.,  188*2, 965. 

Habitat — Coast  of  Southern  California. 

The  original  type  of  this  species  is  a  young  example,  taken  near  Santa 
Barbara  by^  Capt.  Andrea  Larco.  In  the  Museum  of  Oomparative 
Zoology  are  other  specimens  collected  by  Mr.  Cary  at  San  Francisco. 
These  have  72  anal  rays,  while  the  original  type  had  but  68.  In  this 
and  other  ways  they  approach  (J.  sordidm.     Were  it  not  that  some  of 
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these  are  fall  of  spawn  at  a  length  of  five  inches,  we  should  regard 
them  without  mach  hesitation  as  the  young  of  (7.  sordidus.  As  it  is, 
it  is  not  unlikely  that  0.  stignueus  will  prove  to  be  simply  the  young  of 
the  latter  species. 

53.  CITHARICHTH78  DINOCEROS. 

CUkariektkjfs  dinoceroi  Qoode  &,  Bean,  Bull.  Mus.  Comp.  Zool.,  zxviii,  1886,  156  (off 
Martiniqne,  St.  Lucie,  and  Barbadoes). 

Habitat. — ^Deep  waters  of  Gulf  of  Mexico. 

This  species  is  known  to  us  from  the  original  description  only. 

54.  CITHARICHTH78  ARCTIFRON8. 

CUluiriehth^9  arcH/roH$  Qoode,  Proc.  U.  S.Nat.  Mus.,  1830,  341,  472  (Gulf  Stream  off 
Southern  New  England  coast).  Goode  &,  Bean,  Bull.  Mus.  Comp.  Zoology,  xix, 
p.  194  (sUtions  313, 314, 311 ,  and  336).  Jordan  <&  Gilbert,  Syn.  Fish.  N.  A.,  818, 
1882. 

JETa^ttof.— Deep  waters  of  the  Onlf  Stream. 

This  species  is  known  to  ns  from  a  small  specimen  obtained  in  the 
Gnlf  Stream  southeast  of  Martha's  Vineyard,  and  from  the  descriptions 
pnblished  by  Goode  &  Bean. 

55.  CITHARICHTH7S  UNICORNIS. 

C.iharivktky$  unieomia  Goode,  Proc.  U.  S.  Nat.  Mus.,  1880,342  (Gulf  Stream  south- 
east of  New  England).     Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  p.  818,1882. 

Habitat. — Deep  waters  of  the  Onlf  Stream. 

This  species  is  known  to  ns  from  descriptions  only. 

56.  CITHARICHTH7S  MACROPS. 

CitharicktkjfB  macrops  Drcsel,  Proo.  U.  S.  Nat.  Mus.,  1884,  p.  539  (Pensacola).  Jordan, 
Proc.  U.  S.  Nat.  Mus.,  1866,  29  (Beaufort,  N.  C). 

Habitat.^SoJith  Atlantic  and  Gulf  coasts  of  the  United  States. 
This  species  is  known  to  ns  from  several  specimens  dredged  in  the 
harbor  of  Beaufort,  N.  C,  by  Prof.  Oliver  P.  Jenkins. 

57.  CITHARICHTH78  UULERL 

CiikarichtkyB  nkleri  Jordan,  sp.  nov. 

Habitat. — West  Indian  fauna. 

This  si)ecies  is  based  on  a  single  specimen  in  the  Museum  of  Com- 
parative Zoology.  It  is  ^i  inches  in  length,  and  was  brought  from 
Hayti  by  Mr.  P.  R.  Uhler,  the  well-known  entomologist,  for  whom  we 
liave  named  the  species. 

The  species  is  close  to  Citharichthys  maoropSy  but  its  flu-rays  and 
Scales  are  considerably  more  numerous  than  in  the  latter. 
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58.  CirHARICHTEfrS  SPILOPTERnS. 

CiiharichthyB  apilopienu  Giinther,  iv,  1862,  421  (New  Orleans,  San  Domingo,  Jt- 
maica).  Gttnther,  Fish.  Central  America,  p.  471,  1669,  pi.  Ixxx,  fig.  S, 
(Chiapam).  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,  p.  382  (PanAiu}. 
Jordan  and  Gilbert,  Proo.  U.  S.  Nat.  Mus.,  1882,  p.  618  (Charleston).  Jordaa 
and  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  1882,  p.  630  (Panama).  Jordan  and  Gil- 
bert, Ball.  U.  S.  Fish  Com.,  1882,  p.  108-111  (Mazatlan  and  Panama).  Jor- 
dan and  Gilbert,  Sjn.  Fish.  N.  A.,  1882,  p.  817.  Jordan,  Proc.  U.  S.  KaL 
Mus.  1886,  53  (Havana). 

Ciiharichthya  cayennenM  Blocker,  Comptes  Rendas  Acad.  Sci.  Amsterd.,  xiii,  1662,6 
(Cayenne)  (name  only). 

Ciiharichthya  guatemalenna  Bleeker,  Neder.  Tydschr.  Dierk,  ldt>4,   73  (Gnatenudi). 
Giinther,  Fish.  Central  America,  472, 1869  (copied). 

Hemirhomhua  fu8CU8  Poey,  Synopsis,  406,  1868.    Poey,  Ennmeratio,  1875,  138. 

Habitat — ^Both  coasts  of  tropical  America,  north  to  New  Jersey  and 
Mazatlan. 

This  little  flounder  is  almost  every  where  abundant  on  the  sandy  shores 
of  tropical  America^  in  shallow  water.  Careful  comparison  of  specimeDS 
from  South  Carolina,  Brazil,  Mazatlan,  and  Panama  shows  no  tangible 
difierence,  and  we  are  compelled  to  regard  all  as  forming  a  siDgie 
species. 

It  rarely  exceeds  5  or  6  inches  in  length.  It  usually  comes  into 
the  markets  mixed  with  other  shore-fishes  and  it  nowhere  receives  any 
notice  as  a  food-fish. 

This  species  is  common  in  the  markets  of  Havana,  and  it  is  evideDtly 
the  original  of  Poey's  Remirhombus  fvLScm^  although  in  Poey^s  descrip- 
tion there  seems  to  be  some  confusion,  because  the  teeth  are  said  to  be 
biserial  above,  and  60  scales  are  counted  in  the  lateral  line. 

A  specimen  from  Poey  in  the  museum  at  Cambridge  is  labeled 
^^Hemirhombus  fuscus  type."  Collector's  number,  87.  This  belongs  to 
C.  spilopteruSy  and  it  has  48  scales  in  the  lateral  line. 

Bleeker's  Citharichthys  guutemalensis  agrees  in  all  respects  with  CiA- 
arichthys  spilopterus.  We  are  unable  to  find  any  description  of  Citkr 
arichthys  cayennensiSj  if,  indeed,  the  species  has  ever  been  described 

Specimens  of  Citharichthys  spilopterus  areinthe  museum  at  Cambridge 
from  Panama,  Cuba,  Pan'i,  Sambaia,  Pernambuco,  Camarn,  Bio  das 
Yelhas,  Eio  Janeiro,  and  San  Matheo. 

59.  CITHARICHTH78  SUMICHRASTL 

Cithariohihya  aumiohraati  Jordan,  sp.  no  v. 

.Hofri^a^.— Pacific  coast  of  tropical  America. 

This  species,  is  close  to  C.  spilopterus^  dififering  chiefly  in  the  larger 
scales  and  in  the  different  coloration.  The  type.  No.  25209,  in  the  Mn- 
seum  of  Comparative  Zoology,  was  collected  in  Bio  Zanatenco,  ChiapaSi 
by  Prof.  Francis  E.  Sumichrast.  Another  specimen  is  in  tbe  mn* 
seum  labeled  Panama:  Pitkins. 
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Genus  XXII.— ETEOPUS. 

BtropuB  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  364.    {Crossotua.) 

Type  :  Etropus  crossotus  Jordan  &  Gilbert. 

This  genus  is  very  close  to  CitharichthySy  from  which  it  differs  onlj' 
in  the  very  small  size  of  the  mouth,  and  in  the  correspondingly  weak 
dentition.  The  three  known  species  are  similar  in  appearance  to  the 
species  of  CitharichthySj  and  they  inhabit  the  same  waters.  Another 
genas  extremely  close  to  EtroptLS  and  Citharichthys  is  Thysanopsetta. 
The  teeth  in  Thysanopsetta  are,  however,  arranged  in  a  band. 

ANALYSIS  OF  SPECIES  OF  STBOPUS. 

a.  Body  comparatively  elongate,  the  head  anteriorly  acate ;  dorsal  rays  91 ;  anal 
rays  73 ;  scalee  in  the  lateral  line  54 ;  back  less  elevated  than  in  other  species ;  head 
small,  the  profile  forming  an  angle  at  the  posterior  part  of  upper  eye,  the  snout 
being  abruptly  pointed ;  eyeslarge,  4^  in  head,  the  lower  being  before  the  upper ; 
iDterorbital  space  elevated,  with  two  prominent  ridges,  the  space  between  them 
concave ;  ridge  above  lower  eye  higher  than  upper  and  joining  the  latter  behind 
upper  eye,  to  form  a  sharp  ridge ;  upper  eye  with  some  vertical  range ;  mouth 
very  small,  the  maxillary  4  in  head,  not  reaching  front  of  pupil ;  teeth  bldntish, 
cloee-set,  in  one  row,  chiefly  on  the  blind  side  ;  scales  and  fins  much  as  in  E, 
cro$8otu»  -f  the  edge  of  the  subopercle  on  the  blind  side  fringed  with  white  cirri, 
as  in  the  latter  species ;  scales  large,  loose,  little  ciliate ;  gUl-rakers  very  short 
and  slender ;  gill  membranes  broadly  united ;  caudal  fin  rhombic,  rather  pointed ; 
pectoral  1^  in  head;  fin  rays  scaly;  head  5  in  length;  depth  2^;  color  light 
olive-brown,  with  vague  spots  and  darker  markings ;  fins  similarly  marked. 

ECTENES,  60. 

««.  Body  deeper,  the  head  not  acute  in  profile ;  dorsal  rays  76  to  85 ;  anal  56  to  67 ; 
scales  38  to  48 ;  teeth  sharp,  close-set,  uniserial. 
h.  Body  somewhat  elongate,  pear-shaped,  the  depth  not  more  than  half  the  length, 
the  body  thinner  and  more  compressed  than  in  E,  oroasoius ;  mouth  very  small, 
the  maxillary  4i  in  hei^ ;  eye  3  to  3^  in  head ;  interorbital  space  a  narrow,  sharp 
ridge ;  cirri  on  subopercle  rather  few  and  long ;  D.  77  to  78 ;  A.  57  to  61 ;  lat.  1. 
38  to  41.  Head  4  in  length  ;  depth  2i  to  2.  Vertebrse  9  +  25  =  34.  Color  gray- 
ish, with  a  few  irregular  vague  dark  blotches,  none  of  them  larger  than  the  eye ; 

fins  speckled ;  two  dark  spots  at  base  of  caudal Microstomus,  61. 

hh.  Body  very  deep,  the  depth  rather  more  than  half  the  length ;  eye  3i  in  head ;  in- 
terorbital space  a  narrow,  sharp  ridge,  divided  anteriorly ;  maxillary  about  4  in 
head;  head4|;  depth  IJ to 2  (If  in  Atlantic  specimens).  D.  76  to 85;  A. 56  to 
67 ;  lat.  1.  48  (42  to  45  in  Atlantic  specimens).  Vertebrie  9  -f-  25  =  34 ;  cirri  on 
subopercle  of  blind  side  numerous,  white;  color  light  olive-brown,  with  some 
darker  blotches ;  vertical  fins  finely  mottled  and  si>eckled  with  black  and  gray. 

Crossotus,  6e. 

60.  ETROPTJS  ECTENES. 
JStropua  eciemea  Jordan,  sp.  nov. 

Habitat — Pacific  coast  of  South  America. 

The  types  of  this  species  are  two  examples  (11605,  Mas.  Gomp.  ZooL) 
collected  at  CallaOf  Pern,  by  Dr.  Jones.  There  are  also  a  large  number 
of  young  examples  in  the  collection  (11145)  obtained  at  Paraca  Bay  by 
the  Hassler  Expedition. 
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The  species  is  very  readily  distinguished  from  E.  crossotus  by  iw 
elongate  form,  acute  head,  and  by  the  larger  numbers  of  its  fin-rays  |r 
and  scales. 

61.    ETROPUS  MICROSTOBffUS. 

Citharichihys  microstomus  Gill,  Proc.  Ac.  Nat.  Sci.Phila.,  1864,  223.   (Beeslej's  Point, 

N       Jersey.) 
EtropuB  rifMsua  Goode  &.  Bean,  Proo.  U.  S.  Nat.  Mas.,  1885,  593.     (Coast  of  Floridi, 

between  Pensacola  and  Cedar  Keys,  dredged  at  the  depth  of  21  fathoms.) 
EtropuB  crosBotuB  Jordan  &.  Evermann,  Proc.  U.  S.  Nat.  Mas.,  1886.     (PensacoU.) 

Habitat. — Gulf  of  Mexico. 

On  re-examining  our  specimens  of  EtropuSj  we  find  that  those  ob- 
tained by  Jordan  &  Evermann  from  Pensacola  dififer  from  the  others 
in  the  greater  elongation  of  the  body  and  in  the  somewhat  grayer  color- 
ation. These  correspond  fairly  to  the  description  of  Etropus  rimovu, 
AH  other  specimens  from  the  United  States  coast  collected  by  Dr.  Jor- 
dan and  his  associates,  are,  in  our  opinion,  referable  to  Etroptu  em- 
sotus. 

The  original  .description  of  Citharichthys  microstomus  Gill,  fits  this 
species  better  than  any  other  known.  The  fish  in  question  is  much  too 
elongate  for  Etropus  crossotus  (depth  2§  in  total  length),  and  the 
mouth  is  too  small  for  any  of  the  known  species  of  Citharichthys  (max- 
illary 4  in  head;  mandible  2 J). 

In  the  Museum  of  Comparative  Zoology  are  numeroas  young  speci- 
mens collected  at  Somers  Point,  New  Jersey,  by  Dr.  Stimpson.  These 
seem  to  belong  to  the  genus  Etropus,  The  teeth  are  equal ;  the  scale*; 
are  44,  and  the  depth  of  the  body  is  2^  in  its  length.  The  eye  is  4  in 
head,  the  dorsal  rays  75  to  80,  and  the  anal  rays  56  or  57.  The  color 
is  light  brown,  mottled  and  spotted  with  darker. 

These  certainly  represent  the  Citharichthys  microstomus  of  Gill,  col- 
lected in  the  same  neighborhood  by  the  same  naturalist.  We  are  qd- 
able  to  distinguish  them  from  Etropus  rimosus. 

62.  ETROPUS  CROSSOTUS. 

EtropuB  croBBotuB  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1881,  364  (Mazatlao).  Jor- 
dan &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1882,  30.''>  (Lake  Pontchartrain ;  Mi2»l- 
Ian  ;  Panama;  Galveston).  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1^'^ 
618  (Charleston).  Jordan  &  Gilbert,  Ball.  U.  S.  Fish  Comm.,  18.-?2,  lO^lH 
(Mazatlan  ;  Panama).  Jordan  &  Gilbert,  Syu.  Fish.  N.  A.,  1882,839.  Beaa, 
Cat.  Fish.  Intern.  Exh.,  188:i,  44  (St.  John's  River).  Jordan  &  Strain,  Proc. 
U.  S.  Nat.  Mas.,  1884, 234  (Cedar  Keys). 

EtropuB  microBtomui  JoTdakUf  Proc.  U.  S.  Nat.  Mas.,  1838,29.  (Beaafort,  N.  C.)  (Not 
CitharichthyB  viicroBiomoB  Gill.) 

Habitat — Both  coasts  of  tropical  America,  north  to  North  GaroliDa* 
This  little  fish  seems  to  be  abundant  in  all  warm  and  sandy  shoresof 
tropical  America.  It  is  the  smallest  and  feeblest  of  all  our  floanders, 
and  has  therefore  been  generally  overlooked  by  collectors.  Its  range 
will  doubtless  prove  to  be  coextensive  with  that  of  it«  near  ally,  Ci- 
tharichthys spilopterus. 


[55]  FLOUNDERS  AND  SOLES.  279 

• 

In  the  Museum  of  Comparative  Zoology  are  specimeus  of  this  species 
from  Bio  Janeiro,  Santos,  Victoria,  Para,  and  Sambaia,  in  Brazil.  The 
largest  of  these  is  6  inches  in  length.  Head  5  in  length,  depth,  1^^; 
scales,  44;  D.  85;  A.  67. 

A  re-examination  of  the  specimens  collected  by  Prof.  O.  P.  Jenkins 
at  Beaufort,  N.  C,  and  described  by  Dr.  Jordan  under  the  name  of 
Etropus  microstomuSy  shows  that  these  are  identical  with  the  specimens 
of  Etropus  from  Charleston,  Cedar  Keys,  New  Orleans,  and  Galveston. 
These  differ  from  the  types  of  Etropus  crossotus  only  in  the  slightly 
greater  depth  of  the  body,  and  in  the  slightly  larger  size  of  the  scales. 
We  now  refer  them  to  the  latter  species  without  much  hesitation,  hardly 
re;garding  them  worthy  of  even  subspecific  distinction. 

• 

Genus  XXIIL— THY8ANOP8ETTA. 

Tfaysanopsetta  Giiother,  Voyage  ChaUenger,  Shore  Fishes,  1880,  22  (nareH). 

Type:  Thy s anopsetta  naresi  Qnuther. 

We  have  not  seen  the  typical  species  of  Thysanopsetta.  From  the 
figure  and  description  it  would  seem  that  the  genus  differs  from  Etropus 
ooly  in  having  the  teeth  in  villlform  bands. 

ANALYSIS  OF  SPECIES  OF  THYSANOPSETTA, 

•  a.  [Body  oblong ;  head  smaU ;  eyes  3^  in  liead,  well  separated,  Me  interorbital  space 
being  flat  and  scaly ;  mouth  moderate,  the  maxillary  more  than  one-third  head ; 
teeth  in  yilliform  bands ;  scales  adherent,  ctenoid;  a  fleshy  lobe  behind  yentrals; 
lateral  line  straight;  head,  5;  depth,  2^ ;  D.  87;  A.  59 ;  lat.  1.  76  (in  plate) ;  color, 
nearly  uniform  brownish,  the  body  and  fins  mottled.]  (GUnther) Naresi,  63. 

'  63.  TH7SANOPSBTTA  NARESI. 

Tkymmoputta  naresi  GUnther,  Voyage  Challenger,  Shore  Fishes,  1880,  22.    (Cape  Vir- 
gin, l^traits  of  Magellan.) 

Habitat, — Straits  of  Magellan. 

We  know  this  species  from  the  original  figure  and  description  only. 

Gtenus  XXIV.— MONOLENE. 

« 

Monolene  Goode,  Proc.  U.  8.  Nat.  Mus.,  1880,  337  {stsBilicauda), 

Type  :  Monolene  sessilicauda  Goode. 

This  pecaliar  genus  of  deep-sea  flounders  is  probably'  allied  to  Arno- 
gloBSUs  and  Citharichthya.  Of  this  we  cannot  speak  with  certainty,  not 
having  examined  any  members  of  the  group,  and  the  insertion  of  the 
ventral  fins  has  not  been  described  in  either  of  ^e  two  known  species. 

ANALYSIS  OF  SPECIES  OF  MONOLENE. 

m.  [Dorsal  rays,  99  to  103;  anal  rays,  79  to  84  ;  scales  cf  blind  side  ctenoid, 23-92-25; 
head  everywhere  closely  scaly,  even  to  the  lips  and  front  of  snout ;  mouth  oblique, 
the  maxillary  leas  than  one-third  length  of  head  ;  teeth,  uniserial,  subequal ;  eyes 
very  close  together,  the  interorbital  space  a  very  narrow  ridge ;  arch  of  lateral  line 
very  peculiar,  the  curve  having  two  angles ;  head  5  in  length ;  depth,  2| ;  ashy 
brown,  with  spots  of  darker  brown ;  pectoral  barred;  vertobrse  43.]    (Goode) 

Sessilicauda,  64. 
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aa,  [Dorsal  raySj  124 ;  anal  rays,  100 ;  scales  of  bliad  side  scarcely  ctenoid,  30-10S-32i 
snout  and  lips  not  soaly ;  maxillary  3  in  head ;  eyes,  large,  2|  in  head,  separated  b; 
a  yery  narrow^  ridge;  head  4^  in  length ;  depth  about  3 ;  light  brownish  grsy.the 
Ans  dusky,  the  x>ectoral  black.]    {Gi}ode4r  Bean) ATRDfA5A,6. 

64.  MONOLENE  SES8ILICAUDA. 

MonoUne  Bessilioauda  Goode,  Proc.  U.  S.  Nat  Mus.,  IddO,  pp.  337,  338  (deep  seasoatb 
of  New  England).  Goode,  Proc.  U.  S.  Nat.  Mus.,  18d0,  472  (deep  sea  soatk- 
ern  coast  of  New  England,  stations  870,  871,  876,  877).  Jordan  &,  Gilbert, 
Syn.  Fish.  N.  A.,  1882,  p.  841.  Goode  and  Bean,  Bnll.  Mas.  of  Comp.  Zam^ 
ogy,  zlx,  p.  184  (station  314 ;  South  Carolina). 

Habitat. — ^Deep  waters  of  the  Gulf  Stream. 

This  species  is  known  to  ns  from  the  accoants  of  Goode  &  Bean.- 

65.  MONOLENE  ATRIMANA. 

Moholene  atrimana  Goode  &,  Bean,  Bull.  Mas.  Comp.  Zool.,  xii,  IS5,  1886  (doep 
waters  off  Barbadoes). 

Sdbitat. — ^Deep  waters  of  the  Caribbean  Sea. 

This  species  is  known  to  ns  from  the  original  description. 

Genns  XXV.^ONCOPTERUS. 

OncopteruB  Steindachner,  Ueher  eine  neae  Gattnng  and  Art  ana  der  Familie  der 
Pleuronectoiden,  1874,  1  (darwini). 

Type  :  Onoapterus  darwini  Steindachner. 

This  singular  genus  is  based  on  a  single  species  fonnd  on  the  shores  of 
East  Patagonia.  It  has  no  near  allies  among  the  American  flounders,  bat 
it  has  several  points  of  resemblance  to  the  genera  Rhomhasolea^  Ammotre- 
ti8^  and  PeltorJiamphus  of  the  Australian  fauna,  and  we  have  ventured  to 
associate  the  four  in  a  subfamily,  which  may  be  called  Oncopterinm.  The 
Oncopterince  agree  in  having  some  sort  of  peculiar  appendage  on  or  Dear 
the  snout,  apparently  connected  with  the  first  interspinal.  They  agree 
with  the  PlatessinoB  in  the  general  form,  the  dextral  portion  of  the  eyes, 
and  in  the  structure  of  the  mouth.  Their  nearest  ally  in  this  group  is 
Pleuronichthys.  In  the  insertion  of  the  ventra^s,  they  agree  with  the 
PleuronectincB  and  with  the  genus  Aohirus  of  the  Soleinm,  In  both 
Peltorhamphus  and  Bhomhosolea,  the  ventral  is  continuous  with  the  aoal 
as  in  Zeugopterus  and  Achirus,  but  in  Oncopterm  the  two  fins  are  sapa- 
rate.  In  Peltorhamphus  and  Rhomhosoleaj  the  bone  connected  with  the 
the  first  interspinal  extends  forward  as  a  sort  of  nose,  meeting  thechio 
(much  as  in  Achiropsis  and  Apionichthys),  In  Oncopterus  this  bone  is 
twisted  to  the  blind  side,  and  has  a  very  peculiar  position,  described 
below.  The  scales  are  smooth  and  cycloid  in  Oncopterus  and  Bkombe' 
solea^  ctenoid  in  Peltorhamphus.  In  Peltorhamphus  and  Oncopterus  the 
left  ventral  is  present.  It  is  wanting  in  Bhombosolea.  Ammotretis  ve 
have  been  unable  to  examine.  In  Oncopterus  the  lateral  line  has  an  an- 
terior arch  and  many  accessor^"  branches.  It  is  straight  and  simple  in 
the  other  genera.  In  all  the  teeth  are  sharp,  close  set,  in  a  band,  and 
chiefly  on  the  blind  side. 
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ANALYSIS  OF  SPECIES  OF  0NC0PTERU8. 


«.  Body  broadly  ovate,  with  regular  outlines ;  mouth  small,  twisted  toward  the 
blind  side;  its  teeth  small  and  in  bands;  maxillary  3^  in  head;  eye  5^,  twice  the 
concave  interorbital  area;  gill-rakers  short  and  slender;  left  side  above  eye  with 
a  deep  horizontal  groove,  in  which  lies  a  depressible  curved  bone  as  long  as  the 
maxillary.  This  seems  to  be  attached  to  the  first  interneural,  and  is  probably  a 
modified  fin-ray.  On  its  upper  edge  on  either  side  is  a  fringe  of  short  fleshy  pro- 
jections resembling  the  gill  fringes,  bnt  much  shorter.  Scales  small ,  mostly  smooth* 
Lateral  line  with  a  long,  low  arch,  from  which  four  accessory  branches  extend  ver- 
tically upward.  Another  branch  behind  curve,  and  about  6  on  head ;  blind  side 
similar ;  no  anal  spine.  Right  ventral  of  six  rays,  placed  wide  apart  along  the 
ridge  of  the  abdomen,  but  not  Joining  the  anal  and  not  extending  forward  of  the 
isthmus.  Left  ventral  lateral,  with  narrow  base.  Color  dark  brown,  everywhere 
covered  with  whitish  stellate  spots.  Head  3f  in  longtli.  Depth,  2.  D.,  61.  A., 
45.    v.,  6.    Scales,  115 Darwini,  66. 

66.  ONCOPTERUS  DARWINI. 

* 

BkamhuM  sp.  Darwin,  Jenyns,  Yoyas^e  of  the  Beagle,  Fishes,  1842  (east  coast  of  Pat- 
agonia). 

Omeopt§ru9  darwini  Steindachner,  Ueber  Eine  neue  Gattung,  etc,  Plenronectoiden,  1874, 
1  (San  Mathias  Bay,  Eastern  Patagonia). 

Habitat — ^Eastern  coast  of  Patagonia. 

Of  this  species  we  have  examined  nameroas  specimens  in  the  Ma- 
seam  of  Comparative  Zoology.  Nos.  11397  and  11398  are  adalt  examples 
from  San  Mathias  Bay.  To  this  lot  belong  Dr.  Steiudaohner's  original 
types.  There  is  also  a  bottle  of  yoang  examples  (1131 L,  M.  G.  Z.)  from 
Bio  Grande  do  Sal. 

Oenas  XXVI.— PLBURONICHTHYS. 

Pleuronichthya  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  139  {coenosas), 

Bleeker,  Comptes  Rendus  Acad.  Amsterdam,  xiii,  1862, 8  (cornuiua). 
GUuther,  Cat.  Fishes,  iv,  454, 1862  (not  of  Girard). 

Type  :  Pleuronichthya  ccenosus  Girard. 

This  well-marked  genas  contains  three  American  species,  which  are 
very  closely  related  to  each  other.  l?he  Asiatic  species,  Platessa  cor- 
mMta  Schlegel,  of  the  coasts  of  China  and  Japan,  is  also  a  member  of 
this  groap,  having  an  accessory  branch  to  the  lateral  line  as  in  the 
American  species.  This  species  bears  some  resemblance  to  PL  verti- 
ealis. 

The  species  of  Pleuroniohthys  are  herbivorous.  They  spawn  in  the 
spring,  and  live  in  comparatively  deep  water. 

iWNALTSIS  OF  SPECIES  OF  PLEURONICHTHTS. 

a.  Dorsal  fin  be^nning  on  the  level  of  the  lower  lip,  its  first  nine  rays  on  the  blind 
side ;  a  blunt  tubercle  at  front  of  upper  eye,  another  at  each  end  of  the  nar- 
row interorbital  ridge,  the  posterior  largest  bnt  usually  not  spine-like  ;  two 
or  three  above  the  latt-  r,  behind  the  upi)er  eye ;  some  prominences  above  the 
opercle;  head  3|;  depth  Ij^;  D.  72;  A.  40;  vertebrae  14 -f- 26  =  40;  color 
brownish,  usually  much  mottled  with  brown  and  gray,  often  finely  speckled 
on  body  and  fins Decurrxms,  67. 
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aa.  Dorsal  fin  beginniDgon  level  of  apper  lip,  about  five  rays  being  on  ibe  blind  side. 
(.  luterorbital  ridge  posteriorly  with  a  very  strong,  backward  directed  spine;  aone 
tubercles  on  interorbital  ridge  ;  head  4  ;  depth  IJ  ;  D.  65  to  72,  A.  45  to  46; 
vertebrsB  13+25=36;  color  dark  olive  brown,  much  mottled  and  soioetiBH 
with  grayish  spots ;  middle  of  sides  often  with  dark  ocellas.  .yERTiCALis,6e. 
hh,  Interorbital  ridge  prominent,  but  without  spines  or  conspicaons  tabereki; 
right  side  of  lower  jaw  with  a  narrow  band  of  teeth ;  head  4i ;  depth  1|;  D. 
68,  A.  48  to  50;  color  light  brown,  usually  profusely  mottled,  the  colon 
variable C<£NOSCS,69. 

67.  PLEURONICHTHTS  DBCURREKS. 

PJeuronichthya  cctnosus  Lockington,  Proc.  U.  S.  Nat.  Mus.,  1879,  97  (San  Fraodteo] 

(not  Pleuronichthys  canoaus  Girard). 
PleuronichthyB  quadrituherculatua  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  IdBO, 

50  (not  of  Pallas).    Jordan,  Nat.  Hist.  Aquat.  Anim.,  1884,  189  (Monterey, 

Point  Reyes,  Farallones). 
PleuronichthyB  decnrrens  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  p.  453  (Saa 

Francisco  ;  Monterey  Bay).    Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  Id81i 

p.  69  (Monterey,  San  Francisco,  Farallones).    Jordan  and  Gilbert,  Syn.  FibIi* 

N.  A.,  1882,  p.  829. 

Hdbitat. — ^Pacific  coast  of  United  States,  soath  to  Monterey. 

This  species  is  rather  scarce  along  the  California  coast,  being  taken 
chiefly  in  deep  water.  It  reaches  a  larger  size  than  either  P.  verHcaUt 
or  P.  ccenostis. 

68.  FLEURONICHTHTS  VERTICAU8. 

PleuronichthyB  verticaliB  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  49  (San  Fnn- 
cisco).  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  169.  Jordan  A  Gil- 
bert, Synopsis  Fisb.  N.  A.,  1882,  829.  Jordan,  Nat.  Hist.  Aquat.  Anim.,  1684, 
189  (Monterey,  Point  Reyes,  Farallones). 

Eabitat — Coast  of  California,  in  deep  water. 

This  species  agrees  in  habits  and  general  characters  with  Plewnh 
nichthya  decurrens. 

69.  FLBURONICHTHTS  CaSNOSUS. 

PleuronichthyB  coenoBUB  Girard,  Proc.  Phil.  Acad.  Sci.,  1854, 139  (San  Francisco).  Ginrd, 
U.  S.  Pacif.  R.  R.  Exped.,  Fish.,  1859,  151  (San  Francisco).  Lockingtoo, 
Rep.  Com.  Fisheries  California,  1878-79, 45  (Farallones).  Lockington,  Proc 
U.S.Nat.  Mus.,  1879,  97  (San  Francisco).  Jordan  and  Gilbert,  Proc  U.  S. 
Nat.  Mus.,  1880,  50  (Santa  Catalina  Island,  San  Luis  Obispo").  Jordan  sod 
Gilbert,  Proc. U.S.  Nat.  Mus.,  1880,  453  (Puget  Sound,  San  Francisco,  Moo- 
terey  Bay).  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  68  (San  Diego. 
Puget  Sound).  Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  1882, 830.  Jordan,  Nit. 
Hist.  Aquat.  Anim.,  1884, 189  (San  Diego  to  Aleutian  Islands). 

ParophryB  coenoBa  Giintber,  iv,  456,  1862,  • 

Habitat — Pacific  coast  of  America,  from  the  Aleutian  Islands  to  San 
Diego. 

This  species  is  comparatively  common  in  rather  deep  water  and  aboot 
rocks  from  Alaska  soathw'ard,  being  most  common  abont  Puget  Sound. 
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Its  appasBDt  abundance  as  compared  with  the  other  species  of  the  genns 
is  doabtlees  dne  to  its  iuhiibiting  shallower  waters  thai)  they. 

Genus  XXVIL— HYPSOP8ETTA. 

Hirpaopoetta  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864, 195  (^guttulatua). 

Ttpe:  Fleuronichthys  guttulatus  Girard. 

This  genus  consists  of  a  single  species,  abundant  on  the  coast  of  Cali- 
fornia. It  is  very  close  to  Pleuronichtkysj  from  which  it  differs  only  in 
a  few  characters  of  comparatively  minor  importance.  Its  range  is  in 
shallower  and  warmer  water  than  that  of  the  species  of  Pleuronichthy8j 
and,  in  accordance  with  this  fact,  its  flesh  is  firmer  and  its  number  of 
vertebrae  less  than  in  the  latter  genus. 

ANALYSIS  OF  SPBCIRS  OF  HTPS0P8ETTA. 

• 

«.  Head  withoat  spines  or  tubercles ;  accessory  lateral  line  half  length  of  body ;  out- 
line of  body  very  broadly  rhombic ;  head,  3f ;  depth.  If ;  D.  68,  A.  50,  lat.  1. 95. 
Vertebne,  11  +  24  =  35.  Brown, with  namerous  pale  blaish  blotches,  fading  in 
spirits ;  blind  side  largely  yellow  in  life Guttulata,  70. 

70.  H7P80PSBTTA  OUTTULATA. 

(The  Diamond  Flounder.) 

PleuraniditkjfB  guUulatu$  Girard,  Proc.  Acad.  Nat.  Soi.  Phila.,  1856,  p.  137.   Girard, 

Jonr.  Boston  Soc.  Nat.  Hist.,  1857,  pi.  25,  figs.  1-4.    Girard,  U.  S.  Pacif. 

R.  R.  Exped.,  Fishes,  p.  152,  1859  (Touiales  Bay).    Lockfngton,  Rep.  Com. 

Fisheries  California,  1878-^79,  p.  44.  .  Lockington,  Proc.  U.  S.  Nat.  Mns.,  1879, 

p.  94  (San  Fransisco). 

Pleuroneeies  guttulatus  Gilnther,  Cat.  Fish.,  iv,  445,  1862  (copied). 

Hgp9op$etta  guttulata  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864, 195.  Jordan  and  Gilbert, 
Proc.  U.  S.  Nat.  Mas.,  1S80,  453  (San  Francisco,  San  Luis  Obispo,  Santa 
Barbara,  San  Pedro,  San  Diego).  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mas., 
1881,  68  (Tomales,  San  Diego).  Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  1882, 
830.   Jordan,  Nat.  Hist.  Aquat.  Anim.,  1884,  185. 

Pmropkrif9  ayreti  Gilnther,  Cat.  Fish.  Brit.  Mus.,  iv,  1862,  457  (San  Francisco). 

Habitat. — Coast  of  California ;  Cape  Mendocino  to  Magdalena  Bay. 
This  species  is  one  of  the  most  abundant  in  the  shore  waters  of  the 
California  coast.    It  is  a  food-fish  of  fair  quality. 

Genus  XXVIII.— PAROPHRYS. 

Parophrys  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  139  (vetulus). 

Type  :  Paraphrys  vetulus  Girard. 

This  genns  consists  of  a  single  species,  common  on  the  Pacific  coast 
of  the  United  States. 

The  narrow  interorbital  space  and  the  vertical  range  of  the  upper 
eye  give  it  a  peculiar  physiognomy,  but  in  most  regards  it  is  not  very 
different  from  some  of  the  species  of  Platessa. 
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ANALYSIS  OF  SPECIES  OF  PAROPHRY8. 

a.  Body  elongate-elliptical;  snoat  very  promineDt,  forming  an  abrupt  angle  with  th* 
descending  profile ;  eyes  large,  4^  in  head,  separated  by  a  very  narrow,  high  ridge? 
the  upper  eye  encroaching  on  the  dorsal  outline ;  teeth  small,  trenchant,  widoed 
at  tip ;  fin-rays  scaleless ;  scales  cycloid,  those  on  cheeks  usually  ciliated,  &^ 
cialiy  in  northern  specimens ;  head  3^ ;  depth  2^ ;  D.  74  to  86 ;  A.  54  to  68 ;  lit 
1.  105;  vertebrsB  11  -f  33:^44;  uniform  light  olive-brown;  the  young  Bometines 
spotted  with  blackish - Vbtulc8,:L 

71.  PAROPHR78   VBTULUS. 

ParophryB  vetulus  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.,  1854,  p.  140  (California).  Glo- 
ther,  Cat.  Fish.,  iy,  455  (copied).  Lockington,  Rep.  Com.  Fish.  Cal.,  1878-9,  p. 
45.  Lockington,  Proc.  U.  8.  Nat.  Mus.,  1879,  p.  100  (San  Francisco).  Jordin 
and  Gilbert,  Proc.  U.  8.  Nat. Mus.,  1880,  p.  453  (Paget  Sound,  San  Franciico, 
Monterey  Bay,  Santa  Barbara).  Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  l^l 
68  (Santa  Barbara,  Monterey,  Puget  Sound).  Jordan,  Nat.  Hist  Aqoit 
Anim.,  1884,  185  (Santa  Barbara  to  Alaska). 

Fleuroneotea  veiulua  Jordan  and  Gilbert,  Synopsis  Fish.  N.  A.,  1882,  831. 

Pleuronecies  digrammus  Giinther,  Cat.  Fish.,  iv,  445,  1862  (Victoria). 

Parophrys  kabbardi  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  281  (San  Francisco). 

Habitat — Pacific  coast  of  Forth  America,  Alaska  to  Santa  Barbara. 

This  small  flounder  lives  in  waters  of  moderate  depth.  It  is,  next  to 
Platichthys  stellatuSy  probably  the  most  abundant  of  the  flounders  of 
the  California  coast 

ft 

Genus  XXIX— INOPSETTA. 

Inopsetta  Jordan  &  Goss,  Cat.  Fish.  N.  A.,  1885, 136  {%sdhyru$). 

TrPE:  Parophrys  ischyrm  Jordan  &  Gilbert. 

This  genus  contains  a  single  species,  closely  allied  to  Plaiichthyt  itd- 
latMSy  but  separated  from  it  by  the  curious  character  common  to  many  of 
our  Pacific  coast  flounders,  of  having  an  accessory  branch  to  the  lateral 
line.  In  technical  characters  there  is  not  very  much  to  separate  Iwf- 
setta  from  ParophrySy  though  the  resemblance  between  J.  ischyra  and  P. 
vetulus  is  not  very  close. 

ANALYSIS  OF  8PBCIBS  OF  IN0P8BTTA. 

a.  Body  oblong,  robust;  snoat  projecting,  forming  an  angle  with  the  profile;  teeth 
narrow  incisors ;  interorbital  space  rather  broad,  scaly ;  eyes  large ;  lower 
pharyngeals  each  with  two  rows  of  coarse,  blunt  teeth  ;  scales  thick,  firm,  in- 
herent, loosely  imbricated,  all  ctenoid  on  both  sides  of  body,  those  on  held 
roughest ;  accessory  lateral  line  short  Head  3^ ;  depth  2.  D.  70  to  76 ;  A.  3  to 
57 ;  lat.  1.  85.  Light  olive-brown,  with  dusky  blotches,  blind  aide  more  or  le» 
spotted  or  tinged  with  rusty Ischtba,?^ 

• 

72.  INOP8BTTA  ISCHYRA. 

Parophrys  ischyras  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  276  and  453 
(Puget  Sound).  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  67  (Sesttle)^ 
Jordan,  Aquat.Anim.,  1884,  185  (Seattle). 

PUuroneoiea  ischyrus  Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  1882,  831. 

laopaetia  iaohyra  Jordan,  Cat.  Fish.  N.  A.,  1885,  1:56. 
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Habitat — Paget  Soand  (probably  northward  to  Alaska). 
This  species  is  known  only  from  foar  specimens  taken  by  Dr.  Jordan 
at  Seattle  in  1880.    It  is  a  large  rongh  flounder,  with  firm  white  flesh. 

Genus  XXX.— ISOP8ETTA. 

Iflopaetta  Lockington,  MSS.,  Jordan  <&  Gilbert,  SyDopsis  Fish.  N.  A.,  1883,  832  (t«o 
Upi$). 

Type  :  Lepidopsetta  isolepis  Lockiugton. 

This  genus  consists  of  a  single  species  found  on  the  coast  of  Galifor- 
nia.  It  approaches  in  many  respects  very  close  to  the  large-mouthed 
floanders  of  the  type  of  HippoglossoideSj  and  it  may  fairly  be  said  to 
be  intermediate  between  Psettichthya  and  Lepidopsetta.  Its  affinities  on 
the  whole  seem  to  be  nearest  the  latter. 

m 

ANALYSIS  OF  SPECIES  OF  180PSETTA. 

a.  Body  elliptical,  mnch  compressed,  its  outlines  very  regular ;  eyes  rather  large,  the 
apper  4^  in  head,  the  interorbital  space  broad,  fiattiah  ,  and  scaly.  Scales  rather 
large,  ctenoid,  closely  imbricated ;  maxillary  3|  in  head  ;  teeth  bluntish,  conical, 
close-set,  bat  not  forming  a  cutting  edge.  Lower  pharyngeals  each  with  two 
rows  of  bluntish  teeth ;  lateral  line  with  a  slight  arch  in  front,  and  an  accessory 
branch  nearly  as  long  as  head.  Head  4 ;  depth  2^.  D.  88  ;  A.  65  ;  lat.  1. 88.  ColOp 
dark-brown,  mottled  and  blotched  with  darker.    Yertebrse  10  +  32  =42. 

Isolepis,  73. 

73.  ISOPSETTA  ISOLEPIS. 

Lspidoptttta  %mlrt^  Lockiugton,  Proc.  U.  S.  Nat.  Mas.,  1879,  106.  (Sau  Francisco; 
not  of  Girard.^ 

LepidapBeUa  iaolepU  Lockiugton,  Proo.  U.  S.  Nat.  Mus.,  1880, 325.     (San  Francisco.) 

FarapkryB  uoZfpM  Jordan  &  Gilbert,  Proc.  U.S.  Nat.  Mas.,  1880,453,  1881,  67  (Paget 
Sound,  San  l>ancisco).  Jordan  &  Gilbert,  Syn.  Fish.  N.  A.,  1882,  832.  Jor- 
dan, Nat.  Hist.  Aquat.  Anim.,  1884,  186  (Monterey  to  Paget  Sound). 

Iwp$etta  Uolepi9  Jordan,  Cat.  Fish.  N.  A.,  1885,  136. 

Habitat. — ^Paget  Sound  to  Point  Concepcion,  in  rather  deep  water. 

This  small  flounder  is  rather  common  off  the  coast  of  California, 
where  it  reaches  a  length  of  about  15  inches.  It  much  resembles  Paet- 
tiehthya  mela7M8tictu8^  but  its  small  mouth  and  blunt  dentition  indicates 
a  real  affinity  with  the  small-mouthed  flounders,  among  whiQh  it  is  here 
placed.  Its  nearest  relative  among  our  species  is  doubtless  Lepidop. 
setta  Mlineata. 

Genus  XXXI.— LEPIDOPSETTA. 

Lepidopsetta  Gill,  Proc.  Ac.  Nat.  Sci.  Phil.,  1864,  195  {umhrosua). 

Type  :  Platichthys  umbro8wt  Girard  =  Platessa  bilineata  Ayres. 

This  genus  probably  contains  but  a  single  species,  abundant  on  the 
Pacific  coasts  of  North  America.  It  is  close  to  Inopsetta^  from  which  it 
is  separated  by  the  arch  of  the  lateral  line,  and  still  closer  to  Limanda, 
from  which  the  accessory  branch  of  the  lateral  line  alone  separates  it. 
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Pleuronectes  variegatus  Schlegel,  from  Japan,  may  belong  to  Lepukf 
setta. 

The  same  name,  Lepidopsettaj  has  been  lately  given  by  Dr.  GQnther 
to  a  very  different  genus  of  flounders.  For  the  group  so-called  the 
name  Manoopsetta  of  Gill  should  be  used. 

ANAXYSIS  OF  SPECIES  OP  LEPIDOPSBTTA. 

a.  Body  broadly  ovate,  thickish;  teeth  bltintisb,  subconical:  lower  pharyngeals  vitb 
two  rows  of  blunt  toetb.  Snout  projecting,  forming  an  angle ;  eyes  large,  separ- 
ated by  a  prominent  scaly  ridge.  Scales  small,  mostly  ctenoid,  those  on  the  head 
very  rough,  especially  in  northern  specimens  (var.  umbrosa);  scales  of  the  blind 
side  smooth ;  accessory  lateral  line  half  length  of  head.  An^l  spine  presenL 
Head  3J;  depth  2i.  D.  80;  A.  60 ;  lat.  1.  ^5.  Vertebrae,  U-f  29=40.  YeUowiih 
brown,  with  numerous  round  pale  blotches Bilineata,  74. 

74.  LEPIDOPSETTA  BIUNEATA 

[Plate  XL] 

Platessa  hilineaia  Ayres,  Proc.  Acad.  Nat.  Sci.  Cal.,  1855,   p.  40  (San  Franeimo). 
Pleuronectes  hilineatus  Gtlnther,  Cat.   Fish.,  444,   1862  (copied).  Jordan  A  Gilbert, 

Syn.  Fish.  N.  A.,  lt?82,  833. 
Lepidopsetta  hilineata  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  195.    Liockington,  Proe. 
U.  S.  Nat.  Mus.,  1879,  p.  103  (San  Francisco).     Lockington,  Rep.  Com.  Fish- 
eries California,  1878-79,  p.  46  (Farallone  Islands).    Jordan  &  Gilbert,  Pxoc. 
U.  S.  Nat.  Mus.,  1880,  p.  453  (Puget  Sound,  San  Francisco,  Monterey  Baj). 
Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  68  (Monterey,  Puget  Soaod> 
Bean,  Proc.  U.  S.  Nat.  Mus.,  1881,  p.  241  (Monterey  Bay,  San  Francisco,  Puget 
Sound).    Bean,  Cat.  Col.  Fish.  U.  S.  Nat.  Mus.,  p.  19, 18831^ Port  Chatham, 
Cook's  Inlet).      Bean,  Proc.  U.   S.  Nat.  Mus ,  1883,  p.  353  (Carter  Bay, 
British  Columbia).     Jordan,  Nat.  Hist.  Aquat.  Anim.,  184,  pi.  50  (Monterey 
to  Alaska). 
PlaiiohthifB  umbrosua  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1856, 136.     (Paget  Sound.) 
Pleuroneciea  umhrosue  Giinther,  iv,  1862,  454.     (Esciuimault  Harbor.) 
Pleuroneotee perarouatua  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1873.    (Alaska.) 

Habitat — Pacific  coast  of  North  America,  Alaska  to  Monterey. 

This  species  is  one  of  the  commonest  of  the  flounders  of  the  Pacific 
coast,  its  abundance  apparently  increasing  towards  the  northward.  It 
reaches  a  weight  of  five  or  six  pounds  and  is  an  inhabitant  of  shallow 
waters.  Specimens  from  Puget  Sound  and  nortliward  are  rougher  than 
Southern  specimens  and  constitute  a  slight  geographical  variety,  for 
which  the  name  of  Lepidopsetta  hilineata  umbroaa  may  be  used.  Th's 
is  the  same  as  the  perarcuatus  of  Cope. 

Genus  XXXII.— LIMANDA. 

Limanda  Gottsche,  Wiegmann's  Archly,  1835, 100  (limanda), 
Myzopaetta  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  217  (ferruginea.) 

Type  :  Pleuronectes  limanda  Linnaeus. 

This  genus  is  closely  allied  to  Pseudopleuronectesj  from  which  it  differs 
only  in  the  presence  of  an  arch  on  the  anterior  part  of  the  lateral  line. 
Four  species  of  Idmanda  are  now  recognized. 
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ANALYSIS  OF  SP^I£S  OF  LIMANOA. 

L  Head  comparatively  large,  3|  to  4^  in  length. 
i.  Scales  rather  small,  90  to  100  in  the  course  of  the  lateral  line ;  scales  of  right 

side  ctenoid, closely  imbricated;  those  of  blind  side  mostly  smooth. 
c.  Teeth  conical,  close-set,  forming  a  continuous  series,  about  11  -|-  30  in  the  lower 
jaw ;  snout  abruptly  projecting,  forming  in  front  of  upper  eye  a  sharp  angle 
with  the  descending  profile ;  head  rather  long;  eyes  large,  separated  by  a  high 
and  Tery  narrow  ridge,  which  is  continued  in  long  rugose  prominences  above 
the  opercle.  Head  4;  depth  2^;  D.  85;  A.  62;  lat.  1. 100;  color  brownish  olive, 
with  numerous  irregular  reddish  spots ;  fins  similarly  marked ;  blind  side  largely 

lemon-yellow Ferrugikea,  75. 

c.  Teeth  less  conical,  less  closely  set,  in  an  irregular  series,  about  1 0  +  20  in  lower 
jaw;  snout  less  prominent,  forming  a  slight  angle  with  the  profile ;  head  rather 
smaller;  eyes  separated  by  a  moderate  ridge,  broader  and  lower  than  in  L, 
ferruginea  ;  no  rugose  prominences  above  opercle.  Head  4| ;  depth  2^ ;  D.  65  to 
78 ;  A.  50  to  62;  scales  86  to  96;  yertebne  40;  color  brownish',  with  some  cloudy 
markings  or  dusky  spots ' Limanda,  70. 

)k.  Scales  larger,  wide  apart,  about  80  in  the  course  of  the  lateral  line,  each 
scale  with  1  to  4  spinules,  those  mostly  erect ;  scales  of  blind  side  more  or  less 
roagh;  lower  pharyngeals  narrow,  with  blnntish  teeth;  interorbital  space 
narrow,  scaly ;  head  large ;  snout  not  forming  a  distinct  angle  with  the  profile ; 
teeth  small,  subconical.  Head,  3| ;  depth  2 ;  D.  69  to  74  ;  A.  53  or  54 ;  lat.  L 
about  80.    Color  brown,  nearly  plain,  the  blind  side  with  tinges  of  yellow. 

ASPERA,  77. 

.  [Head  very  short,  b\  in  length ;  snout  very  short ;  interorbital  space  very  narrow ; 
teeth  small,  apparently  biserial,  chiefiy  on  the  blind  side ;  curve  of  lateral 
line  half  as  deep  as  long,  as  long  as  head ;  scales  strongly  ctenoid,  those  on 
blind  aide  smaller  and  cycloid.  Head,  5^ ;  depth,  2^  ;  D.  64  ;  A.  63 ;  lat.  1.  88 
=(274-61).  Color  grayish,  mottled  with  darker,  a  conspicuous  black  blotch  on 
oater  raysof  caudal  on  each  side.]    {Goode) Beani,  78. 

75.  LIMANDA  FERRt70INEA 

(The  Rusty  Dab.) 

[Plato  XII.]- 

\mim€L  ferruginea  D.  H.  Storer,  Fish.  Mass.,  1839, 141,  pi.  2  (Cape  Ann).    DeKay,  New 

York  Fauna,  Fishes,  1842.  297,  pi.  48,  f.  155  (New  York).     Storer,  Syn.  FisL. 

N.  A.,  1846,  476. 
lemnmectet  ferrvginevs  Glinther,  iv,  447,  1862  (Boston).     Jordan  &  Gilbert,  Syn.  Fish. 

X.  A.,  1862,  834. 
fzoptetta  ferruginea  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  217. 
mMuda  ferruginea  Goode,  Proc.  U.  S.  Nat.  Mus.,  1880,  472  (New  England).     Goode, 

Hist.  Aquat.  Anim.,  1884,  pi.  49. 
tale*Mi  ro$trata  H.  R.  Storer,  Best.  Journal  Nat.  Hist.,  vi,  268,  1850  (Labrador). 
fluiiufa  roitraia  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  217. 

Habitat. — Atlantic  coast  of  North  America,  Labrador  to  New  York. 

This  species  is  rather  common  northward  on  our  Atlantic  coast.    Ic 

allied  to  the  Earoi>ean  Dab,  bat  has  smaller  scales  and  a  more  promi- 

ent  snout.    Our  specimens  are  from  the  east  coast  of  Massachusetts. 
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76.    LIMAND A*  LIMANf) A. 

(The  Dab.)  * 

Pleuronectes  Umanda  LiDDSBos,  Syst.  Nat.,  ed.  x,  p.  270, 17.58  (after  Artedi)  (and  of  tbe 
early  copyists).     GUnther,  Cat.  Fish.,  iv,  446,  1862  (Firth  of  Forth;  Plj- 
mouth).    Day,  Brit.  Fishes,  vol.  ii,  p.  31,  plate  civ. 
Fleuraneotea  liniandula  LacdpMe,  Hist.  Nat.,  Poiss.,  iv,  1803  (after  "la  Limandelk'. 

Dahamel,  ix,  eh.  1,  p.  268,  pi.  6,  f.  3,  4.) 
Limanda  vulgaris  Grottsche,  "  Wiegmann's  Archiv,  1835,  100." 
Limanda  oceanica  Bonaparte,  Catologo,  48,  1846.   (Plateaaa  limanda  L.) 
1  Limanda pontica  Bonaparte,  1.  c,  48,  1846  (Black  Sea,  after  Pallas). 
Pleuronectes  Unguatula  Grouow,  Syst.,  ed.  Gray,  1854,  88  (not  of  L.). 

Habitat — Northern  coasts  of  Europe,  south  to  France. 

This  small  flounder  is  abundant  on  the  coasts  of  Northern  Eaiope 
and  southward  to  the  coasts  of  France.  Our  specimens  are  from  the 
market  at  Paris. 

GUnther  speaks  of  other  specimens,  more  elongate,  the  depth  being 
but  two-fifths  the  length  without  caudal.  The  synonym  Fleuronectet 
limandula  would  appear  to  belong  to  this  latter  type. 


77.  LIMANDA  ASPERA. 

[Plate  XIII.] 

Pleuronectes  asper  Pallas,  Zoogr.  Rosso. -Asiat.,  1811,  iil,  425  (east  coast  of  Siberia). 
GUnther,  iv,  454,  1862  (copied).  Steindachner,  Pleuronectiden,  etc.,  aoi 
Decastris  Bay,  1870-^5  (Decastris  Bay).  Jordan  and  Gilbert,  Synopsis  Fi«h. 
N.  A. ,  1882, 835.    (Description  from  Alaskan  specimens  collected  by  Dr.  Bess.) 

Limanda  aspera  Bean,  Proc.  U.  S.  Nat.  Ma8.j  1881,  p.  242  (Sitka,  St.  Paul,  HomboMt 
Harbor,  Shumagins,  Port  Clarence,  Plover  Bay,  Siberia ;  Indian  Point,  Si- 
beria). Bean,  Cat.  Col.  Fish,  U.  S.  Nat.  Mus.,  1883,  p.  20.  (Sitka,  Alaska.) 
Bean,  Proc.  U.  S.,  Nat.  Mus.,  1883,  p.  354  (Port  Simpson,  Cardenas  Bay,  Britiab 
Columbia).  Bean,  Hist.  Aquat.  Anim.,  1884,  184,  pi.  48.  (Golf  of  Alaska, 
Unalashka,  Sitka,  Wrangel.) 

Rahitat — Coasts  of  Alaska  and  Kamtschatka. 

This  species  is  chielly  known  from  the  accounts  given  by  Dr.  BeaD, 
who  has  collected  it  in  various  localities  in  Alaska.  Its  scales  are 
larger  and  rougher  than  in  L.ferruginea  which,  in  many  resi>ects,  it  re- 
sembles. -A  specimen  from  the  island  of  Saghalien  is  in  the  museum  at 
Cambridge. 

78.  LIMANDA  BEANI. 

Limanda  beani  Goode,  Proc.  U.  S.  Nat.  Mus.,  1880, 473  (southern  coast  New  EngUuHL 

deep-sea  stations,  875, 876). 
Pleuronectes  beani  Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  p.  835,  1882. 

Habitat. — Deep  water  off- the  coasts  of  New  England. 
We  know  this  species  only  from  the  accounts  given  by  Professor 
Goode. 
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Genus  XXXUI.— PSEUDOPLEUKONECTES. 

PieudoplefironectesBleeker,  ComptesRendas  Acad.  Amst.,  Plenron.,  7, 1862  (planus). 

Type:  Pleuronectes  planus  MitohiU=: Pleuronectes  americanus  Wal- 
baum. 

This  genas  is  distingaished  from  Platessa  chiefly  by  the  well-imbri- 
cated ctenoid  scales,  and  from  Limandaj  which  itmore  closely  resembles, 
by  the  want  of  arch  to  the  lateral  line.  Besides  the  typical  species,  we 
refer  to  this  gen  as  a  second  from  the  North  Pacific. 

ANALYSIS  OF  SPBCIKS  OF  PSKUDOPLBURONECTES. 

a.  Dorsal  rays  65 ;  anal  rays  4Q.  Body  regularly  elliptical ;  a  very  slight  angle  above 
eye ;  interorbital  space  rather  broad,  convex,  half  as  wide  as  eye,  and  entirely 
scaly ;  a  low  granular  ridge  above  opercle.  Head  4 ;  depth  2^;  lat.  1.  83.  Yer- 
tebne  10  -f  26 = 36.    Color  dark  rusty  brown,  plain  or  mottled  with  darker ;  fins 

nearly  plain Americakus,  79. 

tUL  [Donal  rays  58 ;  anal  38.  Body  subelliptioal,  the  snout  rather  pointed,  and  not 
foimmg  an  angle  above  eye ;  interorbital  space  rather  broad,  half  width  of  eye; 
a  rather  prominent  rugose  ridge  above  ox»ercle,  with  a  smaller  similar  ridge  be- 
hind it ;  both  sides  of  jaws  with  teeth.  Head  3| ;  depth  2^ ;  lat.  1.  70.  Color 
brown,  with  vague  dusky  spots;  six  or  seven  blackish  vertical  bars  on  dorsal  and 
anal ;  similar  lengthwise  blotches  on  caudal.  ]  (  Steindachner) .  Pinnifa8CIAtu8,80. 

79.  PSEUDOPLEtrRONECTES  AMERICANUa 

(The  Common  Flat-fish  or  Winter  Flounder.) 

[Plate  XIV.] 

FUmmder,  8eh5pf,  ''Scbrift.  Qesellschaft  Naturforsohender  Freunde,  viii,  1768,148." 

(New  York.) 
Plevroaeciet  ommoaitift  Walbaum,  Artedi,  Piscium,  1792,  113  (based  on  the  *' Floun- 
der" of  Schopf).     Bloch  <&  Schneider,  Syst.  Ichth.,   1801,   150   (copied). 

Giinther,  iv,  443,  1862  (New  York).    Jordan  <&  GUbert,  Synopsis,  1882,  837. 

Steams,  Proc.  U.  S.  Nat.  Mus.,  1883, 125  (Labrador). 
PBeudoplemronectet  americanua  Gill,  Proc.  Ac.Nat.  Sci.  Phila.,  1864,  216.    Gk>ode,  Kat. 

Hist.  Aqnat.  Anim.,  1884,  182,  pi.  44  (Chesapeake  Bay  to  Bay  of  Chaleur). 
Ptmimaa plana  Storer,  Fishes  Mass.,  1839.  140.    DeKay,  New  York  Fauna,  Fishes,  295, 

pi.  49,  f.  158,  1842  (New  York).    Storer,  Synopsis,  1846,  476. 
p9€mdopUaraneeis9  planus  Bleeker,  Comptes  Bendus  Amsterd.,  xiii,  1862,7. 
FUUma  pusilla  DeKay,    New  York  Fauna,  Fishes,  1842,  2U6,  pi.  47,  t  153  (New 

York).    Storer,  Synopsis,  1846,  477. 

Habitat — Atlantic  coast  of  North  America  from  Labrador  to  Chesa- 
peake Bay. 

This  small  flounder  is  one  of  the  most  abandant  of  the  group  on  our 
Atlantic  coast.    It  reaches  a  length  of  about  15  inches  and  a  weight  of 
leas  than  two  pounds.    It  is  a  Tery  good  food-flsh  and  sells  readily  in 
the  markets.    Along  the  south  coast  of  Massachusetts  this  species  is . 
Hiore  abandant  than  any  other  of  the  flat-fishes. 

The  specimens  examined  by  us  are  from  Labrador,  Cape  Breton,  An- 
tricosti,  Grand  Menan,  Boston,  Proviucetown,  Wood's  lloll,  New  Bed- 
A>rd,  and  Somers  Pointy  New  Jersey. 
S.  MU.  90 19 
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80.  PSEUDOPLBURONECTES  PINNIFASCIATUS. 

Pleuronectes pinnifaaciatus  (Kner)  Steindachaer,  Ueber  einige  PlearoDectiden,  ete.,tQ8 
Decastris  Bay,  1870,  2,  pi.  1,  f.  1  (Decastris  Bay). 

Habitat — Sea  of  Kamtschatka,  Decastris  Bay. 

This  species  is  known  to  us  only  from  Dr.  Steindacb net's  deiScriptioQ 
and  excellent  figare.  From  this  we  conclade  that  it  belongs  to  the 
group  called  FseudopleuronecteSj  although  its  pharyngeals  have  not 
been  described.  It  seems  to  us  nearer  to  P.  americanas  than  to  Liof- 
setta  glacialia. 

Genus  XXXIV— PLATES8A. 

Pleuronectes  Artedi,  Genera,  etc.,  in  part. 

Pleuronectes  Linuseus,  Syst.  Nat.,  ed.  x,  2G8,  1758  (inclades  aU  known  Plmnw^- 
tidw), 

Platessa  Cuvier,  R^gne  Animal,  ii,  1817  {platessa)f  (first  sabdivision  of  Flfura»ecia 
L.).     . 

Platessa  Fleming,  Brit.  Anim.,  1828,  198  {vulgarU^=plate8sa),  (first  restriction  of 
Pleuronectes  L.  to  PI,  maximus  and  relatives). 

Pleuronectes  Swainson,  Nat.  Hist.  Classen  Anim.,  ii,  1839  (^platessa),  (second  re- 
striction of  Pleuronectes). 

Platessa  DeKay,  New  York  Faana,  Fishes,  1842  {plateeaa), 

Pleuronectes  Bleeker,  Comptes  Rendos  Acad.  Amsterd.,  xiii,  1862  {pUUe$$a),  (And 
of  most  recent  authors). 

Flesus  Morean,  Poissonsde  France,  1881,  299(Jle8U8). 

Type:  Pleuronectes  platessa  hinnsdus. 

The  treasons  for  retaining  for  this  genus  the  name  Platessa  instead 
of  Pleuronectes  have  been  given  under  the  head  of  the  latter  genus. 

It  is  possible  that  the  numerous  related  groups  or  genera,  Pseudople*- 
ronecteSj  Platichthys^  and  Liopsetta,  should  not  be  separated  from  Pla- 
tessa. Convenience  in  definition  of  the  groups  seems,  however,  best 
served  by  regarding  each  of  these  types  as  forming  a  distinct  genns, 
though  whether  they  are  called  genera  or  subgenera  is  a  matter  of 
minor  importance.  The  group  Flesus  is  fairly  well  defined,  and  may^ 
perhaps,  also  merit  generic  rank. 

ANALYSIS  OF   SPKCIES  OF  PLATESSA. 

o.  Teeth  incisor-like,  compressed,  close  set,  forming  a  continuous  catting  edge;  do 
stellate  scales  at  bases  of  dorsal  and  anal  rays ;  lower  pharyngeals  narrow, 
the  teeth  almost  unisorial.    (Platessa,) 

h.  Snout  projecting,  forming  a  distinct  angle  above  eye PLATESSi.tH. 

X,  Scales  all  cycloid,  no  ciliated  scales  anywhere  ;  a  series  of  about  six  smsUi 
bony  tubercles  on  ridge  above  opercles ;  a  small  tubercle  behind  apptf 
eye,  and  one  before  lower ;  interorbital  space  narrow,  smooth.  Head,  3i; 
depth,  2.  D.  67  to  77.  A.  50  to  57.  VertebriB,  14  -f  29  =  43,  Color, 
brownish  or  dusky,  with  rather  large,  round  yellowish  spots,  which  fide  ia 
spirits.    (These  spots  rarely  black,  and  persistent.)..  .Var.  platessa^Si  («)• 
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Scales  Dot  all  oyoloid,  some  of  those  along  lateral  line,  along  the  base  of 
dorbal  and  anal  and  on  sides  of  head  and  abdomen  ciliated,  otherwise  as  in 
the  preceding.    D.    62  to  66.   A.    46  to  48.    Light  brownish,  with  yellow 

spots.    (Gottsoke) Y&t,  pseudoflesuSf  81  (6). 

66.  Snout  not  projecting,  not  forming  a  distinct  angle  above  eye ;  tubercles  on  ridge 
above  opercle  at  base  of  lateral  line,  coarser  than  in  PI.  plateasa^  and 
about  five  in  number ;  a  small  tubercle  behind  upper  eye ;  scales  small,  cy- 
cloid in  all  specimens  examined.  Head,  3f ;  depth,  2.  D.  68.  A.  50.  Lat. 
1.  78.    Color,  grayish,  mottled  with  paler  and  with  round  black  spots ;  fins 

very  dark Quadritcberculata,  82. 

am.  Teeth  in  Jaws  small,  conical,  well-separated,  not  forming  a  continuous  cutting 
edge ;  a  stellate  scale  or  tubercle  at  the  base  of  each  ray  of  dorsal  and  anal ; 
lower  pharyngeals  rather  narrow,  each  with  four  or  five  rows  of  teeth. 
(FZ09if«Moreau.) 
c  Body  oblong-elliptical,  a  small  angle  above  eye.  Head,  3i  in  length ;  depth, 
'JJ;  vertebrae  12 -f  24  =  36 Fle8U8,  83. 

y.  Sides  of  head  and  anterior  portion  of  lateral  line  with  coarse  stellate  scales 
or  tubercles ;  smaller  ones  on  sides  of  abdomen,  the  scales  otherwise  cycloid  i 
l^ranular  ridge  above  opercle  usually  without  tubercles.  D.  60  to  62.  A. 
39  to  45.  Color  brownish,  irregularly  mottled,  the  blind  side  rarely  spotted 
with  darker Yar.flesus,  83  (a). 

yy.  Sides  of  head  and  lateral  line  nearly  or  quite  destitute  of  tubercles,  the 
scales  all'cycloid  except  those  at  the  bases  of  the  fin-rays  and  a  few  about 
the  eyes ;  ridge  above  opercle  usually  with  one  or  two  rugose  prominences. 
D.  62  to  64.  A.  41  to  48.  Color,  dark-brown,  ofben  marbled  with  darker, 
the  blind  side  usually  with  irregular  dark  spots Var,  glabraj  83  (6). 

81.  PLATBSSA  PLATBSSA. 

(The  Plaice.) 

[Plate  XV.] 

a.  Var.  plateasa. 

PlcMronectes  No,  1,  Artedi,  Genera,  etc. 

Plemronectes  plaie8$a  Linntens,  Syst.  Nat.,  ed.  x,  1758,  269  (after  Artedi)  (and  of  the 
early  copyists).  Giinther,  iv,  440  (Firth  of  Forth ;  Brighton ;  Bohnslan), 
Day,  Fish.  Great  Britain,  ii,  25,  pi.  ci  (and  of  recent  writers  generally). 

Seopkikalmus  diurus  Rafincsqne,  Indico  di  Ittiologia  Siciliana,  1810,  53  (bas^^d  on  the 
Qnarrelet  of  Rondelet). 

Plate99a  rulgarU  Fleming,  British  Anim.,  198,  1828  (and  of  numerons  authors). 

PUuromteUs  latua  Cuvier,  R^gne  Animal,  ed.  ii,  1828  (deformed  example,  France). 

PUmroHtetea  harealU  "  Faber,  Isis,  1828,  863"  (Iceland). 

6.  Yat,  paeudoJleauB  (variety  T). 

PUte9§a paeudoJUtnu  Gottscbe,  Wiegmann's  Archlv,  1835,  143  (German  Ocean). 
PlemromecUt  pteudqfleaus  Gliother,  iv,  441  (copied). 

Habitat. — Coasts  of  northern  Europe,  sonth  to  Italy. 

This  is  one  of  the  most  common  of  the  flat-fishes  of  Europe,  and  is, 
next  to  the  halibat  and  the  tarbot,  the  one  of  most  importance  as  a  food- 
fish.    It  reaches  osually  a  weight  of  five  or  six  pounds,  although  speci- 
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mens  of  15  pounds  have  been  recorded.  It  is  rather  more  northerly  in 
its  range  than  the  mad-flounder,  it  being  a  comparatively  rare  spedeBin 
the  Mediterranean. 

Our  specimens  of  this  species  are  from  the  markets  of  Paris.  We  have 
examined  others  in  the  Museum  at  Cambridge,  from  various  localities  in 
France,  England,  Holland,  and  Scandinavia.  There  are  also  a  nnmber 
of  specimens  from  Trieste  (Coll.  Salmin).  In  one  lot  of  these  there  are 
large  black  rounded  blotches,  inky  in  color,  and  permanent  in  alcohol. 
These  take  the  place  of  the  usual  orange  spots,  which  are  evanescent  in 
alcohol.    Others  from  the  same  locality  have  the  usual  coloration. 

We  know  nothing  of  the  species  called  ^^ pseudoflesus.^  It  seems  to 
us  likely  that  it  is  a  variety,  or  perhaps  accidental  variation,  of  Platem 
platessaj  the  chief  difference  consisting  in  the  presence  of  ciliated  scales 
on  the  head  and  other  parts  of  the  body.  It  must  be  regarded  as  a 
very  doubtful  species  at  the  best. 

The  alleged  species  Platessa  borealis  is  also  unknown  to  us.  It  is 
said  to  differ  in  having  smaller  teeth — 31  on  the  blind  side  of  the  pre- 
maxillary. 

82.  PLATESSA  Qt7ADRITI7BERCnLATA. 

rieuronecies  quadrituberculatus  Pallas,  Zoogr.  Rosso- Asiat.,  iii,  423,  1811  (sea  between 
Kamtschatka  aud  Alaska).  Bean,  Proc.  U.  S.  Nat.  Mas.,  1881,  241  (KodUk). 
Jordau  &  Gilbert,  Syn.  Fisb.  N.  A.,  1882,  836  (from  specimens  coUected  by 
Dr.  W.  J.  Fisher). 

Parophrys  quadrituherculatus  GUntber,  iy,  456  (copied).  . 

Pleuronecies pallasi  Steindacbner,  Icbtb.  Beitr.,  viii,  45,  1879,  plate  (Kamtscbatka). 

Habitat — Behring  Sea. 

This  small  flounder  is  known  to  us  only  from  descriptions  and  from 
a  specimen  (28025)  collected  by  Mr.  W.  J.  Fisher  at  Kodiak,  described 
by  Jordan  and  Gilbert.  It  seems  to  be  a  rare  species  even  in  the  remote 
regions  it  inhabits.  Although  its  pharyngeal  teeth  have  not  been  ex- 
amined, there  can  be  little  doubt  that  it  will  prove  a  near  ally  of  P^ 
tessa  platessa. 

83.  PLATESSA  FLESt7S. 
(The  Mud-Flounder  or  Flukk.) 

a.  Var.  flesus, 

Pleuronecies  flesua  Linnfens,  Syst.  Nat.,  ed.  x,  270, 1758  (after  Aitedi,  and  of  copyists). 
GUntber,  iv,450,  1862.  Steindacbner,  Ichtbyol.  Bericht.,  Sechste  Fortwt- 
znng,  53, 1868  (Bilboa,  Coruna,  Vigo,  Barcelona,  Cadiz,  Gibraltar,  Rio  Mi&o, 
Pouierania,  Kattegat;  uuxtcs  flcaus  and  glabra;  Spanisb  localities  beloDj^to 
tbe  latter).  Day,  Fisb.  Great  Britain,  vol.  ii,  33,  pi.  cv.,  and  of  recent  aothon 
generally. 

Platessa  flesus  Fleming,  Britisb  Anim.,  1828,  198,  and  of  uuroeroas  writers. 

Pleuronecies  passer  Linnwiis,  Syst.  Nat.,  ed.  x,  271,  1758  (reversed  example). 

Pleuronectes  fle^oides  Pontoppidan,  "  Hist.  Nat.  Daiiijv,  1.58,  tab.  15,"  1765  (reversed 
example). 

Pleuronectes  roseus  Sbaw,  "Nat.  Misc.,  vii,  238,"  1800  (albino  example). 
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PUnroMcieB  luscua  Pallas,  Zoogr.  Rosso-Asiat.,  iii,  427,  1811  (Black  Sea).   **  Nordmann, 

in  Demidoff,  Voy.  Ru88,  Mdrid.,  ui,  532,  Pise,  tab.  27  "  (Black  Sea).    GUnther,    . 
iv,  452  (copied). 

PlemromeeteM  eamaria  Brown,  '' Edinburgh  J onmal,  Nat.  and  Geol.,li,  99,  t.  ii  "  (al- 
bino example),  1830. 

PUite99a  wulanogoBter  Higgins,  ''  Zoologist,  xiii,  1855, 4596  "  (doubled  example). 

PleuronecUs  bogdanovi  Sandeberg,  Bull.  Soi.  Mosc.,  lii,  pt.  2,  p.  236, 1878  (White  Sea). 

Fl€9U9  vulgarii  Moieau,  Poiss.  de  France,  1881,  lii,  299. 

6.  Var.  glabra, 

Plaie99a  glabra  Rathke,  Fauna  der  Rrym.,  352,  1837  (Ciimea). 

Platesaa  passer  Bonaparte,  Fauna  Italica,  Pesci,  1838-1840. 

Pleuronectes  italieM  GQnther,  Cat.  Fish.  Brit.  Mus.,  iv,  1862,  4.'>2  (Dalmatia). 

Habitat — All  coasts  of  Europe,  ascending  the  streams;  the  typical 
form   ill  northern  Europe;  yslt.  gUibra  in  the  Mediterranean, 

This  small  species  is  the  common  <^  floander  "  or  ^<  fluke"  of  Europe.  It 
is  almost  everywhere  very  abundant,  but  it  is  held  in  low  esteem  as  a 
food-fish.  It  reaches  a  length  of  less  than  a  foot.  Our  specimens  of  the 
typical  form,  flesus^  are  from  the  markets  of  Paris,  but  we  have  examined 
others  from  various  localities  in  northern  Europe.  The  form  called 
huca^  from  the  Black  Sea,  we  have  not  seen,  and  do  not  know  whether 
it  differs  at  all  from  the  typical  jA€«m«  or  not. 

The  common  Mediterranean  form  called  p^&ra  [italica)  differs  a  good 
deal  in  appearance  from  the  ordinary  flesus,  but  this  difference  lies 
mainly  in  the  greater  smoothness  of  the  scales  about  the  head. 

The  numerous  specimens  before  us  from  Venice  and  Trieste  differ 
from  those  of  flesus  only  in  the  entire  absence  of  the  stellate  tubercles 
which  cover  the  head  and  the  neighborhood  of  the  lateral  line  in  that 
species.  Steindachner  regards  the  two  as  unquestionably  identical. 
Still  it  seems  best  to  regard  them  as  distinct  subspecies,  especially  as 
no  intermediate  specimens  have  come  to  our  notice.  Eathke's  descrip- 
tion of  Platessa  glabra  evidently  belongs  to  the  form  called  italicus 
by  Dr.  Giinther.  Rathke's  lu8ca  agrees  with  the  typical  flesus.  The 
Pleuronectes  bogdanovi  of  Sandeberg  from  the  White  Sea  seems  to  be 
nearly  the  same  as  the  typical  j^u«.  It  is  said  to  be  deeper  (depth  2 
in  length),  smoother,  with  shorter  pectorals  (2  in  head).  Teeth  trun- 
cate, close  set.  Body  smooth,  except  for  a  row  of  tubercles  on  eyed 
side  on  bases  of  dorsal  and  anal,  and  two  or  three  similar  rows  on  front 
of  lateral  line.    D,  53  to  56 ;  A,  37  or  38. 

Genus  XXXV.— LIOPSETTA. 

Uopaetta  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864, 217  (glaber)  (females). 
Buolialarodaa  GiU,.Proc.  Ac.  Nat.  Sci.  Phila.,  1864, 222  (putnami)  (males). 

Type  :  Platessa  glabra  Storer  =  Euchalarodus  putnami  Gill. 

This  genus  comprises  one,  two,  or  three  species  of  small  flounders  of 
the  Arctic  seas.  The  genus  is  distinguished  by  the  large,  half-united 
pharyngeals,  as  also  by  the  peculiar  squamation,  the  scales  in  the  males 
being  very  rough,  in  the  females  smooth.    This  difference  has  given  rise 


294         REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.       [TO] 

to  the  nominal  genus  Euchalarodus  based  on  the  males,  while  Liop$etU 
was  based  on  the  smoother  females,  which  were  erroneously  supposed 
to  be  scaleless. 

The  following  analysis  gives  the  supposed  differential  characters  of 
these  species,  but  these  characters  are  of  very  slight  importance,  and  it 
is  probable  that  the  three  nominal  species  are  all  varieties  of  Liopsett^ 
gladalis, 

ANALYSIS  OF  SPECIES  OF  UOPSETTA. 

a.  [Ridge  above  opercle  ending  in  two  obtuse  tubercles ;  scales  of  blind  side  smooth^ 
those  of  the  eyed  side  ciliated  (probably  in  males  only);  interorbital  ridge  prom- 
inent,  acute ;  head,  4^  in  total  with  caudal ;  depth,  2f .    D.,  50  to  57 ;  A.,  36  to 41.] 

(Lilljeborg) DviKEXSis,  8i 

aa.  Ridge  above  opercle  coarsely  rugose,  divided  toward  its  end,  bat  without  divtinet 

tubercles ;  scales  ctenoid  on  both  sides  in  males,  those  of  the  blind  side  smoother. 

h.  Pectoral  fin  long,  about  half  length  of  head  in  the  females,  two-thirds  head  intiie 

males.  Head,  3^;  depth,  2.    D.,  55;  A.,  40;  Lat.  1.,  70.    Color,  grayish  brown, 

mottled  with  darker;  fins  with  blackish  spots.    (Probably  identical  with  the 

*  next) POTNAJC,  85. 

hb.  Pectoral  fin  short,  barely  half  length  of  head  even  in  the  males ;  head,  4 ;  depth, 
2;  D.,56;  A., 37  to  42.    Vertebrae,  13+27=40.    Color,  dark  brown,  the  fins  spotted. 

Glacialis,*  86. 

84.  LIOPSETTA  DVINBN8IS. 

Platesaa  dtnnen«i« '' Lilljeborg,  Yet.-Akad.  Handl.,  1850,  p.  360,  tab.  20  "(month  of 

River  Dwina).    Nilsson,  ''  Skand.  Fauna,  iv,  (517.'' 
Pleuronectes  dvinensia  GUnther,  iv,  442  (copied). 

Habitat, — Arctic  coasts  of  Bassia. 

This  species  is  known  to  us  only  from  the  description  copied  by  Giin- 
ther  from  Lilljeborg.  It  is  apparently  a  species  very  closely  related  to 
Liopsetta  gladaliSj  and  it  is  most  likely  identical  with  the  latter. 

85.  LIOPSETTA  PX7TNAML 

(The  Eel-back  Flounder.) 
[Plate  XVI.] 

Platessa  glabra  Storer,  Proc.  Boston  Soo.  Nat.  Hist.,  p.  130,  1843  (female).  Storer, 
Syn.  Fish.  N.  A.,  p.  477, 1846.  Storer,  Hist.  Fish.  Mass.,  18d7,  p.  19D,  pi.  xixi, 
fig.  1.     Putnam,  Bull.  Essex  Inst.,  vi,  1874,  p.  12  (not  of  Rathke,  1837). 

Liopsetta  glabra  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1864,  p.  217. 

Pleuronectes  glaber  Gill,  in  Report  U.  S.  Com.  Fish  and  Fisheries,  1873,  p.'794.  Goode 
and  Bean,  Amer.  Jonr.  Sci.  and  Arts,  xiv,  1877,  p.476;  xvii,  1879,  p,  40.  Goode 
and  Bean,  Proc.U.  S.  Nat.  Mns.,  1878,  347  (Casoo  Bay,  Beverly  Bridge,  Salem, 
Bucksport,  Me.).  Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  1882,  p.  836.  Goode, 
Nat.  Hist.  Aqnat.  Anim.,  1884,  p.  183,  pi.  45. 

Euehalarodus  putnami  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.,  1864,  p.  21&-221  (Salem, 
Mass.)  male.  Gill,  Report  U.  S.  Com.  Fish  and  Fisheries,  1873,  p. 794.  Goode 
and  Bean<  Amer.  Jour.  Arts  and  Sci.,  xiv,  1877. 

Habitat — ^Atlantic  coast  of  Kprth  America,  from  Cape  Cod  north- 
ward to  Labrador  and  beyond. 


» 'I' 


rhe  pharyngeals  in  dvinensis  and  glacialis  have  not  been  examined. 


[71]  FLOUNDERS  AND  SOLES.  296 

This  species  is  rather  common  along  the  coast  of  Northern  Massachu- 
setts and  northward  to  Labrador.  Specimens  are  frequently  found  in 
the  markets,  mixed  with  those  of  Psetidopleuronectes  americanus.  The 
nameroQS  specimens  in  our  possession  were  found  in  the  markets  of 
Indianapolis,  having  been  sent  thither  from  Boston. 

The  remarkable  sexual  differences  in  the  species  have  b^n  fully 
discussed  by  Dr.  Bean  (Proc  U.  S.  Nat.  Mus.,  1878,  345),  the  form  for- 
merly called  EucKalarodus  puinami  being  the  male,  and  that  called 
Pleur<mect€s  glaber  being  the  female  of  the  same  species.  These  con- 
clusions of  Dr.  Bean  are  fully  corroborated  by  our  series  of  specimens 
in  which  both  sexes  are  fully  represented. 

As  the  name  Flatessa  glabra  is  preoccupied  by  Bathke  (1837),  we  must 
adopt  the  specific  name  putnami  for  this  species  if  it  be  regarded  as  dis- 
tinct from  Liopsetta  glacialis.  Taking  our  own  notes  and  the  published 
plate  of  the  latter  species  as  a  guide,  we  can  see  no  difference  whatever 
by  which  Liopsetta  putnami  may  be  separated  from  it.  It  is  possible, 
however,  that  differences  would  appear  on  actual  comparison  of  speci- 
mens. In  view  of  the  wide  distance  between  the  habitats  of  the  two 
species,  we  here  leave  them  separate  for  the  present.  Although  Liop- 
setta putnami  is  abundant  where  found,  its  ascertained  range  is  some- 
what limited.  The  specimens  in  the  U.  S.  National  Museum  represent 
localities  from  Salem,  Mass.,  to  Belfast,  Me.  In  the  Museum  of  Com- 
parative Zoology  the  localities  represented  are  Providence,  Boston, 
Salem,  Grand  Manan,  and  Labrador. 

86.  LIOPSETTA  GLACIALIS. 

[Plate  XVII.] 

Flemrameeiet  glaeUUii  Pallas,  *'  Itin.,  iii,  App.,  706"  (moath  of  river  Obi).  Bloch  and 
Schneider,  Syst.  Ichth.,  1801,  p.  150  (copied).  Pallas,  Zoo^.  Ro8S.-Asiat.,  iii, 
424, 1811  (month  river  Obi).  Richardson.  Fanna  Bor.  Amer.,  Fish.,  258,  1836 
(copied).  DeKay,  N.  Y.  Fauna,  Fishes,  p.  302,  1842  (copied).  Storer,  Syn. 
FiBh.N.  A.,  1846,  p.  479  (copied).  Bean,  Proc.  U.  S.  Nat.  Mas.,  1881,  p.  241 
(Kotzebne  Sound,  Northern  Alaska).  Jordan  and  Gilbert,  Syn.  Fish.  N.  A., 
18^2, 837  (from  specimens  taken  by  Dr.  Bean).  Bean,  Cat.  Col.  Fish  U.  S.  Nat. 
Mos.,  1883,  p.  20  (Kotzebue  Sound,  Alaska).  Bean,  Nat.  Hist.  Aquat.  Anim., 
1884,  184,  pi.  47  (Saint  MiohaePs). 

PlemraueeteM  eieairioo9M$  Pallas,  Zoogr.  Roes.-Asiat.,iii,  424, 1811  (male)  (sea  between 
Kamtschatka  and  Alaska). 

PUMrou€ete$  frankUnii  GUnther,  Cat.  Fish.,  iv,  442,  1862  (Arctic  seas  of  America) 
(female).    Bean,  Proc.  U.  S.  Nat.  Mas.,  1881,  p.  24 1. 

Habitat. — Arctic  Ocean  sonth  to  Saint  Michael's. 

This  small  flonnder  is  known  to  us  only  from  the  specimens  taken  by 
Dr.  Bean.  It  is  said  to  be  abundant  in  th^  Arctic  Ocean,  and  as  far 
sonth  as  Saint  Michael's,  ^^  although  small,  its  great  abundance  and  fine 
flavor  make  it  important  as  an  article  of  food." 
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The  male  is  the  rough  fish  described  by  Pallas  as  P.  dcatricosw,  13ie 
smoother  female  is  Dr.  Giinther's  Pleuronectes  frankliniij  the  sexual  dif- 
ferences being  much  as  in  Idopsetta  putnami. 

Indeed,  as  already  intimated,  we  have  little  doubt  that  the  Xiopietti 
putnami  of  the  Atlantic  is  wholly  identical  with  Liopsetta  gladdUt  of 
the  Arctic  Ocean,  and  with  Liopsetta  dvinetms  of  the  northern  eoastB 
of  Russia. 

Genus  XXXVI.— PLATICHTHYS. 

Platichthys  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  13C  (rugo9us=:9t€l!atu»). 

Type  :  Platichthys  rugosus  Girard =P^eKronec^e«  steUatus  Pallas. 

This  genus  is  composed  of  a  single  species,  the  largest  of  the  small- 
mouthed  flounders,  and  distinguished  from  related  forms  chiefly  by  tlie 
development  of  coarse  stellate  tubercles  instead  of  scales. 

ANALYSIS  OF  SPECIES  OF  PLATICHTHYS. 

a.  Body  broad  and  short,  very  robust,  the  snout  forming  a  slight  angle  with  the  pro- 
file ;  interocnlar  space  broad,  with  very  rough  scales ;  tubercles  or  scales  coanest 
on  head  and  along  bases  of  fin-rays ;  lateral  line  without  scales ;  ridge  above  opotte 
rongh ;  bead  Zi ;  depth,  2 ;  D.  58 ;  A.  42 ;  vertebne  .34 ;  color  dark  brown,  wiU 
lighter  markings ;  fins  reddish-brown,  dorsal  and  anal  each  with  four  or  five  blsek 
vertical  bands ;  caadal  with  three  or  four  black  longitudinal  bands.  .Steixatus, 87. 

87.  PLATICHTHTS  STELLATUS. 

(The  California  Flounder.) 
[Plate  XVIII.  ] 

PUuronecicB  atellatua  Pallas,  Zoographia  Rosso-Asiatica,  iii,  1811,  416  (Alaska).  GQb* 
ther,  Cat.  Fish.,  iv,  443,  1862  (Vancouver  Islands,  Behring  Strait,  Fnser 
River,  Coronation  Qnlf ).  Steindachner,  Plenr.  von  Decastria  Bay,  It^  1^ 
(Decastris  Bay).  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  18d0,  p.  453  (Sao 
Francisco,  Puget  Sound,  Colambia  River,  Monterey  Bay,  San  Luis  Obispo). 
Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  1881,  68  (San  Luis  Obispo).  Bess, 
Proc.  U.  S.  Nat.  Mus.,  1881,  240  (San  Luis  Obispo,  Monterey,  San  Franciseo, 
Columbia  River,  Puget  Sound).  Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  lr&. 
Bean,  Proc.  U^  S.  Nat.  Mus.,  188.3,  p.  353  (Port  Simpson,  Brit.  Col.).  Bean, Cat. 
Col.  Fish.  U.  S.  Nat.  Mus.,  1883,  p.  20  (Yakutat  Bay,  Alaska).  Jordan,  Ntt 
Hist.  Aquat.  Anim.,  1884,  184,  pi.  46  (San  Luis  Obispo  to  Kamtaohatka). 

Platessa  siellata  DeKay,  N.  Y.  Fauna,  Fishes,  p.  301, 1842  (copied).  Storer,  Syn.  Fiik 
N.  A.,  1846,  p.  478 (copied). 

Platichthyt  siellatm  Lockington,  Rep.  Com.  Fish.  Cal.,  1878-79,  p.  43  (San  Franei«o 
Bay,  Humboldt  Bay).  Lockington,  Proc.  U.  S.  Nat.  Mus.,  1879,  p.  91(SaB 
Francisco). 

Plaixckihys  rugoaus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854,  pp.  139,  IS5.  Giraid,  U. 
S.  Pacif.  R.  R.  Sur.,  Fish.,  148,  1859  (San  Francisco,  Presidio,  Petaluma). 

Habitat. — Pacific  coast  of  America^  from  Point  Concepcion  to  tbe 
Arctic  Ocean  and  sonth  to  Saghalien. 
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This  is  one  of  the  largestof  the  American  flounders,  reaching  a  weight 
of  15  to  20  pounds.  Of  the  small-mouthed  flounders,  it  is  considerably 
the  largest  species  known.  It  is  an  excellent  food-fish,  and  from  its  size 
and  abundance  it  is  one  'of  the  most  important  of  the  group  in  the  re. 
gion  where  it  is  found,  constituting  half  the  total  catch  of  flounders  on 
oar  Pacific  coast.  It  lives  in  shallow  water  and  sometimes  ascends  the 
larger  rivers.  It  is  one  of  the  most  widely  distributed  of  all  the  floun- 
ders, its  range  extending  from  San  Luis  Obispo,  where  it  was  obtained 
by  Jordan  and  Gilbert,  to  the  mouth  of  the  Anderson  and  Colville  Riv- 
ers on  the  Arctic  coast,  where  it  was  observed  by  Dr.  Bean.  A  speci- 
men from  the  island  of  Saghalien  in  Asia  is  in  the  museum  at  Cam- 
bridge. 

Genus  XXXVII.— MICR08T0MUS. 

Gottscbe,  Wiegmann's  Archiv,  1835,  150  {latidens)  (not  Microstoma 
RUao,  1826). 

Bonaparte,  Fauna  Italica,  1837,  fasc.,  xix  {oynoglosaus  Nilsaon,  not  of  L). 
Bonaparte,  Catalogo  Metddico  Pesci  Earopei,  1846,  48  (microcephalua) 
not  Cifnogloaaus  Hamilton,  1822). 
Brachjprosopon  Bleeker,  Comptes  Rendas  Acad.  Sci.  Amsterd.,  xiii,  Plenron,  7, 

1862  {microeepkalus), 
Cjnioogloasas  Jordan  and  Gilbert,  Syn.  Fish.  N.  A.,  1882, 460  {microcephalus). 

Type  :  Microstomus  latidens  GottSQhe= Pleuronectes  Jcitt  Walbaum. 

This  genus  is  widely  separated  from  Platessa  and  its  allies  by  its 
greatly  increased  number  of  vertebrae,  a  character  accompanied  by  a 
similar  increase  in  the  number  of  finrays.  It  is  close  to  Olyptocepha- 
luij  but  the  lack  of  the  cavernous  structure  of  the  bones  of  the  head, 
a  structure  peculiar  to  the  species  of  that  genus,  sufficiently  distin- 
guishes it.  Two  species  »re  known,  small  flounders  of  the  Arctic  seas, 
inhabiting  considerable  depths. 

We  here  retain  the  generic  name  3fiero«fomu«,  although  in  accordance 
with  recent  usage  of  most  ornithologists  and  ichthyologists,  it  should 
be  suppressed,  as  identical  with  Microstoma.  The  two  words  are  from 
the  same  root  and  differ  only  in  the  termination.  But  is  not  this  dif- 
ference enough!  The  code  of  nomenclature  of  the  American  Ornithol- 
ogists^ Union  very  properly  declares  that  "  a  name  is  only  a  name 
and  has  no  necessary  meaning,"  and,  therefore,  no  necessarily  correct 
spelling,  except  the  spelling  selected  by  the  writer  from  whom  it  dates 
its  origin.  As  a  result  of  this,  the  original  spelling  of  each  generic 
name  is  (undoubted  misprints  aside)  the  orthography  to  be  adopted,  re- 
gardless of  all  questions  as  to  the  correct  etymology  of  the  word. 
As  a  necessary  sequence,  it  seems  to  us  that  all  generic  names,  not 
actually  preoccupied  by  names  spelled  in  the  same  way,  should  be  ten- 
able. There  is  no  other  certain  boundary  line  between  names  tenable 
and  names  untenable.  We  propose  therefore  to  regard  all  generic  names 
as  available  unless  used  in  zoology  earlier  and  in  exactly  the  same  or- 


298         REPORT  OF  COMMISSIONER  OP  FISH  AND  FISHERIES.       [74] 

thograpby.    Amoug  Americau  geuera*of  iishes  we  may  therefore  use 
the  following,  notwithstanding  their  earlier  analogues : 


Miorosiomus  for 

Heterodontu8 

Lucania 

Thymallus 

NebHs 

Ceatreua  (^Kearpevg) 

Xiphidian 

Amitra 

Scytalina 

Lagoohila 

Auohenopterus 

Ophisofiia 

Lettcos 

Pterophryne 

Scaphirhynchus 

Brachirua 


CyH%coglo8$us  notwithstanding  the  prior  Microsioma, 
Cestracion  Ueterodon. 
Lucanui. 

ThymalH9, 

Nebria, 

CynoBcion  Cestrceut  {teoTpoir]- 

Xiphister  'Kipkidium. 

Monomiira  Amitru8. 

Scyialiscus  ^eyialinua. 

Quassildbia  Lagockeiltu. 

Cremnobates  Auohenipienu, 

Congromurcena  Ophiaaomus. 

MyloUucus  Leu4Siu. 

Pterophrynoides  Pieropkrymma. 

Scaphirhynchops  Scapharkynckus. 

Synaptura  Braehynu, 


*i 


If  Microstomus  be  discarded,  the  name  next  in  order  of  date  is  Cy»- 
icoglo88us» 

The  following  is  Bonaparte's  definition  of  Cynieoglossus  as  qaoted  by 
Gill  (Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  222) : 

^^  Secondo  b  Cynicoglosam  nob.  che  come  i\PL  cynoglossus  L.  ha  la  Hnea 
laterale  retta,  la  bocca  piccola,  i  denti  come  qaello  di  sopra  [Flate^M]  ma 
la  mascelle  iguale,  con  labbra  turgide,  e  I'ano  senza  spina." 

Later,  in  his  CatalogoMetodicodei  Pesci  Europei,  Bonaparte  changes 
this  name  from  Cynicoglossm  to  Cynoglossa^  giving  the  sole  species  afi 
CynogloHsa  microcephala,  and  qaoting  as  its  synonym  ^' Pleuronectes  cyiuh 
glossm  L.  Nilss.''  showing  that  his  identification  of  the  Linnaean  species 
coincided  with  that  of  Nilsson,  who  at  first  used  the  name  ^^  PleuroAeda 
cynoglosstis^^  for  the  present  species  instead  of  the  species  of  Glyptoeepha- 
lti8.  In  Bonaparte's  Catalogo,  Olyptocephalus  Gottsche  is  regarded  bj 
Bonaparte  as  synonymous  with  Platessa, 

It  is  thns  evident,  as  Dr.  Gill  has  suggested,  that  Bonaparte  meant 
to  refer  to  the  Pleuronectes  microcephalua  instead  of  PL  cynoglogsut,  he 
"having  followed  Nilssou  in  his  erroneous  identification''  of  the  latter 
with  the  former.  Jn  farther  evidence  of  this  we  have  the  fact  that  Cyiu- 
coglossus  microeephaluH  {kitt)  has  no  anal  spine,  while  such  a  spine  is 
present  in  the  species  of  Glyptocephalus.  We  would  be,  therefore,  ja& 
tified  in  the  use  of  Cynicoglosaus  instead  of  the  later  Brachyprosapanj 
if  Microstomus  should  be  regarded  as  ineligible  on  account  of  the  prior 
name  Microstoma. 

ANALYSIS  OF  SPECIES  OP  MICROSTOMUS. 

• 

a.  Dorsal  rays  85  to  93 ;  anal  rays  70  to  76.  Head  very  small,  4f  to  ry^  in  length ;  depth 
about  2^ ;  eyes  moderate,  aboat  4  in  bead ;  pectorals  1}  in  head ;  lat.  1.,  130; 
yertebrsd  13  -f  35  =  48.  Color  dull  yellowish- brown,  body  and  fins  clouded  wiih 
blackish, Kitt,  Si 

aa.  Dorsal  rays  102 ;  anal  rays  85.  Head  larger,  4^  in  length ;  depth  nearly  3  is 
length ;  eyes  large,  3  iu.  head,  opercle  above  angle,  adnate  to  the  shoulder  girdi«> 
pectoral  short,  1^  in  head ;  lat.  1. 140 ;  vertebne  12-1-40=52.  Olive-brown,  blotcW 
on  body  and  fins  with  darkor Pacipicts.  89. 
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88.  MICROSTOMt7S  KITT. 

(The  S.MEAR  Dab.) 

JRkamlni9  Icnns  comubicMis  Jago  in  Ray,  "  Syn.  Pise,  1C2,  tab.  1,  f.  1.** 

The  Smear  Dah  Pennant,  British  Zoology,  iii,  p.  2:50,  pi.  41,  1776." 

riemromedee  kitt  Walbanni,  Artedi  Pi8cium,iii,  1792,  120  (after  Ray ;  the  description 

in  part  confosed  with  that  of  Lepidorhomhus), 
Plemronectes  kitt  Bloch&  Schneider,  Systema  Ichthyologia,  180!,  162  (after  Ray). 
Plemronectee  microcephalus  Donovan,  *'  British  Fishes,  il,  pi.  42, 1801."    GUnther,  iv,  447. 
Steindaohner,  Ichth.  Beitr.,  viii,  47  (Edinbargh).    Day,  Fishes  Great  Britain, 
ii,  28,  pi.  102.    CoUett,  Norges  Fiske,  145,  and  of  recent  European  writers 
generally.  * 
Plaiessa  microcephala  Fleming,  British  Anim.,  198, 1828,  and  of  numerous  writers. 
Cpkogloesa  microoephala  Bonaparte,  Catalogo  Metodico  Pesci  Eur.,  1845,  48. 
Pletmmeetes  /(ftm  Shaw,  Genl  Zool.,  iv,  299,  1803. 
Pleuronectee  quenteli  Holboll,  **  Bohnslans  Fiske,  iv,  59. " 
Plemronecte$  quadridene  Fabricins,  "  Kongl.  Dansk.  Vid.  Selsk.  Afbandl.,  i,  39." 
Plemroneeie$  micraatomus  *<  Faber,  Isis,  1828,  886.'' 
M%ero9iamu9  latidens  Gottsche,  Wiegmann's  Archiv,  1835, 150. 

PUmroneciea  gilli  Steindachner,  Ichth.  Notizen,  1868,  vii,  40.     (Polar  Sea,  north  oi 
Iceland.) 

Habitat. — Seas  of  the  north  of  Europe  in  rather  deep  water,  south  to 
Cornwall. 

This  small  flounder  is  rather  common  in  the  waters  of  Northern 
Europe.  It  reaches  the  length  of  a  foot  or  more,  and  is  said  to  be  ex- 
cellent as  food.  We  have  no  specimens  at  hand,  and  have  therefore 
relied  chiefly  on  the  figure  and  description  given  by  Dr.  Day,  in  our 
comparison  of  this  species  with  M.  pacificus.  Like  its  congener,  M. 
paeificus,  this  species  is  often  very  slimy  in  life. 

This  species  is  recorded  by  Day,  on  the  authority  of  Dr.  Steindach- 
ner, as  occurring  in  Kamtschatka.  This  reference  probably  belongs  to 
Af .  pacificus. 

The  specific  name  ^^kitt,'^  given  by  Walbaum  on  the  authority  of 
Jago^s  description,  seems  to  be  the  one  which  should  be  adop  ted  for 
this  species.  According  to  Day,  the  species  is  still  called  ^^Mtt^  on 
the  coast  of  Cornwall. 

Pleuronectes  gillij  as  described  by  Dr.  Steindachner,  seems  to  differ 
from  Microstomus  kitt  only  in  the  larger  head,  which  is  but  4f  in  the 
length  to  base  of  caudal.  It  is  probably  not  specifically  distinct  from 
the  latter.    Only  a  single  specimen  lOJ  inches  long  is  known. 

89.  MICROS70Mt7S  PACIFICt7S. 

(The"  Slippery  Sole.) 

Glfpiocepkalme  pacificus  Lookington,  Rep.  Con^.  Fisheries,  187&-'79,  p.  43  (off  Point 
Rejes).  Lockin^ton,  Proc.  U.  8.  Nat.  Mns.,  1879,  p.  86  (San  Francisco).  Jor- 
dan, Nat.  Hist.  Aqnat.  Anim.,  1884, 188. 

Cguicogloteue  pacificus  Jordan  and  Gilhert, Proc.  U.S. Nat. Mns.,  1880,  p.  453  (Pnget 
Sonnd,  San  Francisco,  Monterey  Bay).  Jordan  and  Gilbert,  Proc.  U.  S.  Nat. 
Mns.,  1881,  p.  68  (Seattle).    Jordan  and  Gilbert,  Synopsis  Fish.  N.  A.,  1882, 838. 

Habitat. — Pacific  coast  of  North  America,  Monterey  to  Vancouver's 
I.sland,  and  probably  northward. 
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This  small  flounder  abounds  in  deep  water  about  San  Francisco,  bat 
comes  near  the  shore  farther  north.  It  is  exceedingly  slimy  when  first 
taken.  The  large  specimens  are  considered  excellent  as  food,  the  smallei 
are  thrown  away.    It  rarely  reaches  the  weight  of  a  pound. 

Genus  XXXVIII.—GLYPTOCEPHALUS. 

Olyptocephalus  Gottdche,  Wiegmanu's  Archiv,  1835,  156  (soriooia  =  cynoglomui). 

Type:  Glyptocephalus  aaxicola  Gottsche= Pleuranectes  cynoglos$iuL 

This  genus  is  one  of  the  most  strongly  marked  in  the  family,  being 

distinguished  from  most  of  the  genera  by  the  greatly  increased  nam- 

ber  of  vertebrsB,  and  from  all  of  them  by  the  remarkable  caverDOOs 

structure  of  the  bones  of  the  head. 

There  are  two  species  known,  found  in  the  deep  waters  of  the  north- 
ern seas,  the  one  in  the  Pacific,  the  other  in  the  Atlantic. 

ANALYSIS  OF  SPECIES  OF  OLYPTOCEPUAXUS. 

a.  Pectoral  fins  very  short,  not  falcate,  that  of  right  side  abont  half  length  of  bead. 
Eyes  large,  about  3  in  head,  close  together.  Head  5  in  length,  depth  2f  (2|  to  3).  D. 
101  to  \U,  A.  87  to  99.  Lat.  1.  125.  Vertebras  58.  Color  grayish-brown ;  fins  with 
dark  spots;  tip  of  pectoral  dusky  above Cymoglossus,  90. 

aa.  Pectoral  fin  of  colored  side  falcate,  longer  than  head.  Eyes  largc^  3}  in  bead, 
close  together.  Head  4}  in  length,  depth  3.  D.  94  to  106 ;  A.  79  to  89  ;  Lat.  1. 138. 
Vertebras  13  -f-  52  =  65.  Color  uniform  brown,  the  fins  darker,  the  blind  side 
dusted  with  dark  points * Zachibu8,9L 

90.  aLTPTOCEPHALUS  CTNOaLOSSUS. 

(The  Craio  Fluke.) 

[Plate  XIX.] 

Pleuroneotea,  sp.,  Qronow,  Museum  Ichthyol.,  1,  iv,  39,  Slc,     (Belgium.) 
Pleuronectea  cynoglossus  Linnasus,  Syst.  Nat.,  ed.  z,  1758,  269  (after  Gronow).    Gflo- 

ther,  iv,  449.    Day,  Fishes  Great  Britain,  ii,  30,  pi.  103.     (Lofoten,  Finmarl) 

(and  of  European  writers  generally.) 

Glyptocephalus  cynoglossus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  360,  ISTX  Goode  «fc 
Bean,  Proc.  U.  S.  Nat.  Mus.,  1876,  p.  21.  (Salem,  Mass. ;  Halifax;  La  Hue 
Bank;  Bedford  Basin,  Halifax;  Eastport,  Me.)  Goode,  Proc.  U.  8.  NaL 
Mus.,  1880,  337.  (Deep  sea,  south  coast  New  England.)  Goode,  Proc.  t. 
8.  Nat.  Mus.,  1880,  p.  475.  (Deep  sea.  New  England  coast.)  Collett,  Nowke 
Nord-Havs  Expd.,  1880,  p.  150.  (Lofgten;  Tana  I^jord,  Finmark.)  Goode  A 
Bean,  Bull.  Mus.  Comp.  Zoology,  xix,  1883,  195.  (Station  343.)  Jordan  A 
Gilbert,  Syn.  Fish.  N.  A.,  1882,  838.    Goode,  Nat.  Hist.  Aqnat.  Anim.,  1*1. 

Solea  cynogloaaa  Rafinesque,  Indice  di  Ittiologi%  Siciliana,  1810,  53  (baaed  on  tk 
Pole  or  CynogloMum  of  Rondelet). 

Platesaa  pola  Cuvier  (Rdgne  Animal,  1817).  Lac^p^de,  Hist.  Nat.,  Poisa.,  edition  o^ 
1832,  vi,50,  and  of  several  authors. 

Pleuronectea  «axicoZa  Faber,  "Tidsskr.  f.  Naturv.,  5  B.,  244.  1828." 

GlyptooephaluB saxicola  Gottsche,  Wiegmann's  Archiv,  1835,  156. 

Plat098a  8axicola  Kroyer,  '*  Daumark's  Fiske,  1843,  338." 


FLOUNDERS  AND   SOLES.  301 

mecUt  nigromanM9  Nilsson,  ''  Prodr.  Ichth.  Soand.,  1832,  55." 

iM  eHongata  Tarrell,  <<  Sapplement  Brit.  Fish.,  1839." 

oneetes  elongatu9  Giinther,  iv,  450  (copied). 

\ocephdlu§  elongatuB  Gill,  Proc.  Acad.  Nat.  8oi.  Phila.,  1873,  362. 

laoepkdlu9  acadiann*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1873,  360  (Nova  Scotia). 

abitat. — North  Atlantic,  chiefly  in  deep  water,  south  to  Gape  God 

France. 

tiis  species  is  found  in  rather  deep  water  on  sandy  bottoms.    It 

rhes  a  length  of  12  to  18  inches.    It  is  considered  a  fair  food-fish. 

he  nominal  species,  acadianus  and  elongatuSj  have  been  shown  by 

de  and  Beau  to  be  identical  with  cynoglossus.    Beyond  this  the 

>nymy  needs  no  special  remarks. 

tiis  flounder  has  been  taken  in  great  numbers  with  the  beam  trawl 

eep  water  off  our  New  England  coast.    It  is  pronounced  by  the  U. 

'ish  Gommission  to  be  not  inferior  as  a  food-fish  to  the  European 

•  * 

91.  aLTFTOCEPHALUS  ZACHXRUS. 

tocepkaliu  zaehiruB  LockingtoD,  Proc.  U.  S.  Nat.  Mus.,  1879,  p.  88  (San  Francisco). 
Lockington,  Bep.  Com.  Fisheries  California,  1878-^79,  p.  43  (off  Point  Beyes). 
Jordan  Sl  Gilbert,  Proc.  U.  8.  Kat.  Mas.,  1880,  p.  453  (San  Francisco ;  Mon- 
terey Bay).  Jordan  Sl  Gilbert,  Proc.  U.  8.  Nat..Ma8.,  1881,  p.  68  (San  Fran- 
cisco ;  Monterey).  Jordan  &,  Gilbert,  8yn.  Fish.  N.  A.,  1882,  p.  838.  Jordan, 
Nat.  Hist.  Aqnat.  Anim.,  1884,  188  (deep  waters  about  San  Francisco). 

abitat. — ^Deep  waters  of  the  Northern  Pacific ;  thus  far  known  only 
1  about  San  Francisco. 

his  species  is  a  thin,  dry  flounder,  reaching  a  length  of  something 
r  a  foot.  It  is  taken  in  the  sweep-nets  in  deep  water  about  San 
ncisco,  and  thus  far  has  been  known  from  no  other  locality.  It  is 
lily  known  by  its  long  pectoral  fin. 

Genus  -XXXIX.— SOLEA. 

a  Klein,  Pisces  (non-binomial). 

a  Qaensel,  Yet.  Akad.  Handl.,  1806,  230  (9olea), 

laa  Gtinther,  Cat.  Fisb.  Brit.  Mus.,  1862.  iv,  462  {aurantiaca). 

TPK :  SoUa  vulgaris  Quensel=Pfe«ronecte«  soUa  L. 
s  now  understood  by  us,  this  genus  includes  some  six  or  seven 
^ies  of  soles,  most  of  them  belonging  to  the  European  fauna.  The 
as  is  distinguished  especially  in  the  group  to  which  it  belongs  by  the 
gate  body,  this  elongation  being  connected  with  a  much  increased 
iber  of  vertebrsB.  The  soles  of  this  genus  are  the  only  ones  having 
h  value  as  food.  They  reach  a  considerably  larger  size  than  any 
irs  of  the  species  found  in  America  or  Europe,  and  as  food-fishes 
'  are  especially  excellent.  The  European  sole  (Solea  solea)  is  the 
t  highly  esteemed  of  them  all. 

le  subgenus  Pegusa  cannot  well  be  separated  from  the  true  soles, 
Mea  Tcleini  is  intermediate  between  the  two  groups. 
I  .the  waters  of  the  East  Indies  the  related  genus  Pardachlrus  Oiin- 
^.chirus  Kaup,  not  Guvier)  takes  the  place  of  Solea.    Its  species 

^ 


302  REPOET  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.       [Tb] 

are  destitute  of  pectoral  fins.  There  is  a  couspicuoas  pore  at  rhe  base 
of  each  ray  of  the  dorsal  and  anal,  and  on  the  blind  side  there  is  anaf- 
cessory  half  lateral  line. 

ANALYSIS  OF  SPECIES  OF  SOLEA. 

a.  Nostril  of  blind  side  simple,  not  forming  a  distinct  tube,  its  edge  scantily  fringed; 
black  spot  on  pectoral  fin  at  its  tip.    (Solea.) 

h.  Pectoral  of  eyed  side  about  one*  third  length  of  head,  that  of  blind  side  a  very 
little  shorter ;  eyes  well  separated,  the  upper  considerably  in  advance  of 
lower ;  scales  small,  ctenoid  on  both  sides ;  those  of  blind  side  of  head  vith 
few  fringes ;  color  dark  brown,  with  darker  mottllngs,  rarely  plain  brown, 
immaculate  (var.  cinereayj  vertical  fins  with  darker  edgings;  tipof  pectonl 
jet  black.  D.  73  to  80 ;  A.  61  to  69 ;  hit.  1.  140  to  150.  Vert^brs  9  +  40 = «9. 
Head,  3  in  length ;  depth,  about  4 Solea,  92. 

hh,  [Pectoral  of  eyed  side  less  than  one-third  length  of  head,  that  of  blind  aide 
similar;  eyes  well  separated;  scales  small,  ctenoid  on  both  sides;  co!or 
clear  brown,  thickly  covered  with  pale  and  dark  brown  spots  and  doU; 
fins  similarly  spotted ;  vertical  fins  without  dark  edgings ;  tip  of  pectoral 
black.  D.  80  to  92;  A.  75  to  76;  lat.  1.  128  to  150.  Head,  4^  in  length; 
depth,  2f.]    (Steindaohner) Capelloxis,  91 

hbh,  [Pectoral  of  eyed  side  as  long  as  snout  to  eye.  Form  elongate ;  lower  jav 
included;  teeth  sharp,  in  three  rows.  Posterior  nostril  concealed;  aat»- 
rior  in  a  short  tube ;  color  uniform  blackish.    D.  84.     A.  65.     P.  8.    V.  4. 

C.21.]    {Eaup) Braslliexsis,* U4. 

aa.  Nostril  of  blind  side  with  its  margin  produced  into  a  tube,  which  is  more  or 
less  conspicuously  fringed.  ( Pegusa  GUnther.) 
c.  Scales  of  blind  side  cycloid ;  nasal  tube  moderate,  it«  fringes  few  and  8bort ; 
scales  of  blind  side  of  head  with  few  fringes  ;  pectoral  fin  with  its  black 
ocellus  near  the  base,  the  fin  short,  that  of  the  eyed  side  not  one-tbini 
length  of  head.  Eye  rather  large,  the  interorbital  space  moderate ;  scales 
rather  small,  those  on  the  blind  side  cycloid.  Pectoral  fin  black  at  ba^e, 
its  tip  and  margin  whitish ;  coloration  of  body  subject  to  many  varia- 
tions, usually  gray,  profusely  dotted  and  speckled  with  black  and  whitisb, 
sometimes  very  finely  mottled  and  sometimes  nearly  plain ;  vertical  tm 
broadly  edged  with  black.    Head,  4f ;  depth,  .3^.    D.  74  to  82 ;  A.  59  to  61 ; 

lat.  1.  100  to  110.    Vertebra,  10  +  38  =  48 Kueixi,95. 

cc.  Scales  of  left  side  of  body  ctenoid ;  nasal  tube  broad,  well  fringed,  scalcss  of 
eyed  side  with  fringes ;  black  ocellus  on  pectoral  near  the  tip  of  the  fin. 
d.  [Fringes  of  left  nostril  comparatively  few,  the  margin  of  the  nostril  very 
broad ;  pectoral  fin  comparatively  long,  about  2i  in  head,  the  black  ooellni 
on  its  posterior  half;  eye  small,  its  diameter  equal  to  the  interorbital  space; 
scales  small:  color  yellowish,  marbled  with  round  brownish  blotches,  a&d 
speckled  with  black.    Head  bl ;  depth  2J.    Dorsal  81  to  83 ;  anal  66  to  6d 

Lat.  1.  117.    Vertebr®  46. ]    ( CrUnther :  Steindaohner) Aukantiaca,  9ti. 

dd.  Fringes  of  left  nostril  very  numerous;  longer  than  the  diameter  of  tb« 
nasal  tube. 

e.  Scales  of  lateral  line  110  to  140. 

f,  [Dorsal  rays  80  to  89 ;  anal  rays  61  to  6S.  Lat.  1. 120  to  140.  Pectoral  ta 
2  to  2i  in  head.  Depth  3  in  length.  Head  5.  Color  ashy  gray  with  a  dark 
brown  pointat  the  base  of  each  scale ;  vertical  fins  with  dark  dots;  pectonl 
with  a  large  round  black  spot  near  its  tii),  this  spot  edged  with  paler  an- 
teriorly. J    (SUindachner) Lascaris,  iC. 

*  D.  9G;  A.  84.     Head  6  in  length;  depth  3 ;  middle  df  pectoral  and  end  of  caudai 
black,  according  to  Agassiz.    Possibly  two  spocies  are  confounded  under  this  Dame. 
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fj,  [Dorsal  rays  75  to  7G;  anal  rays  59  to  61.  Lat.  1. 112  to  118;  pectoral  fins 
about  2i  in  head ;  depth  2f .  Head  4|  in  length ;  color  brown,  with  uumer- 
OQS  obscure  dusky  cloudings ;  pectoral  with  a  black  ocellas  in  the  middle 

of  its  posterior  half.  1   J^SUindachMt :  G iinther) ' Theophila,  U8. 

ee,  [Scales  in  lateral  line  90  to  95;  D.  83  or  84.  A.  65.  Head  5i  in  length; 
depth  3.  Eye  5  in  head,  equal  to  interorbital  width;  nasal  tube  of  left 
side  long  and  much  fringed ;  lips  not  fringed ;  blind  side  of  head  with 
many  fringes ;  right  pectoral  3  in  head.  Color  grayish,  very  much  mottled 
and  spotted  on  body  and  fins;  base  of  caudal  dark ;  pectoral  black,  edged 
with  paler.]    {Knn) Variolosa,  09. 

• 
92.  SOLEA  80LEA. 

(The  Common  Solb.) 
[Plates  XX  and  XXL] 

fltwr^n^cies  9oUa  Linnsens,  Systema  Naturas,  ed.  z,  1758,  270  (and  of  the  earlier 
copyists). 

Stlea  vulgaris  Quensel,  Vet.  Akad.  Handl.,  1806,  230,  and  of  nearly  all  later  writers. 

SoUa  hmgloasa  Rafinesque,  Indice,  1810,  45. 

Salea  ciiierea  Guichenot,  Explor.  Alger.,  Poiss.,  1850,  106  (plain  brown  variety). 

SoUa  anguloBa  Kaup, Wiegmann's  Archiv,  1858,95.  (Algiers;  Rochell'e)  (=  P.angu- 
lata,  MSS.  Paris  Museum.) 

Solea  azevia  Capello,  Joum.  Acad.  Sci.,  Lisboa,  i,  1867,  166,  fig.  2  (plain  brown  va- 
riety). 

Soiea  vulgariB  var.  tuevia  Steindachner,  Ichthyol.  Berichte,  v1,  1868,  54,  with  plate. 

SoUa  limntri  Halm,  Bohuslans  Fauna,  532  (about  1860). 

Habitat — All  coasts  of  Europe,  except  the  extreme  north. 

This  species  is  the  famoas  sole  of  Earope,  one  of  the  most  prized  of 
all  food-fishes.  It  abounds  on  almost  aU  coasts  of  central  and  southern 
Europe,  preferring  sandy  or  gravelly  shores,  and  it  is  usually  captured, 
according  to  Dr.  Day,  with  the  trawl.  It  usually  reaches  a  length  of 
12  to  18  inches. 

No  sptjcimens  of  the  European  sole  have  yet  been  taken  on  the 
American  coasts.  Several  attempts  have  been  made  by  the  Uniteji 
States  "Fish  Commission  to  introduce  the  species  into  our  waters,  but 
thus  far  without  evident  success. 

The  Solea  azevia  of  Capello  is  considered  by  Steindachner  to  be  an 
unspotted  variety  of  the  common  sole.  The  SoUa  cinerea^  scantily  de- 
scribed by  Guichenot,  seems  £o  be  the  same  form. 

iSo2eaan^u(o«aKaupissaidtohaveI>.84;  A.  71;  P.  7;  V.7-6;  C.  19; 
the  x>ectoral  as  long  as  the  distance  from  its  root  to  the  lower  eye.  It 
may  be  a  common  sole,  with  the  number  of  fin-rays  slightly  increased. 

93.  SOLEA  CAPELLONIS. 

Solea  oapellomt  Steindachner,  Ichthyol.  Berichte,  vi,  56,  1868  (with  plate)  (Gibral- 
tar; Dalmatia). 

Habitat — Mediterranean  Sea. 

This  species  is  evidently  very  closely  related  to  the  common  sole,  of 
which,  it  seems  to  us,  it  may  be  a  mere  local  variety,  with  unusually 
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variegated  coloration.  Steindacbner,  however,  compares  it  with  &(« 
Jcleinij  which  it  much  resembles  in  color,  but  from  which  it  differs  in 
numeroas  respects.    We  have  not  seen  the  species. 

94.  SOLEA  BRA8ILIENSIS. 

Solea  braailienais  (Cavier  Mas.)  Agassiz,  Spiz  Pise.  Brasil.,  1829,  87  (Brazil).    Kaop, 
Wiegmann's  Arohiv,  1858,  95  (Montevideo). 

Habitat — Coast  of  Brazil. 

We  know  this  species  only  from  the  descriptions  of  Agassiz  and  Eaap. 
These  two  accounts  do  not  agree  very  well  and  may  refer  to  different 
fishes.  It  would  appear  to  be  very  close  to  the  European  sole.  None 
of  the  collections  from  Brazil  in  the  museum  at  Cambridge  contain  any 
species  of  Solea. 

95.  80LBA  KLBINI. 

Bhombua  kleinii  Risso,  ''  Europe  M^ridionale,  iii,  1826,  255.'* 

SoUa  kleinii G^nther,  Cat.  Fish.  Brit.  Mas.,  1862,  iv,  464,  aad  of  namerous  wnten. 

Solea  luctttosa  GuioheDot,  Explor.  Alg6rie,  Poissons,  1850,  107. 

Habitat — Mediterranean  Sea. 

This  species  is  subject  to  great  variations  in  color,  some  of  oar  speci- 
mens being  excessively  spotted,  others  almost  plain.  In  all  cases,  how- 
ever, the  coloration  of  the  x)ectoral  is  distinctive.  Oar  specimens  are 
from  Venice  and  from  Palermo. 

96.  80LEA  AURANTIACA. 

(The  Lemon  Sole.) 

Solea  auranti<ioa  Gilnther,  Cat.  Fish.  Brit.  Mas.,  iv,  1862,  467. 

HaJbitat — Coasts  of  Europe,  north  to  England. 

We  have  not  seen  this  species.  According  to  Dr.  Day  it  is  identical 
wi^h  Pleuronectes  nasuti»  Pallas,  and  he  regards  both  as  the  same  as 
the  original  Pleuronectes  lascaris  Risso.  Day  therefore  adopts  for  the 
Lemon  Sole  the  name  of  Solea  lascaris.  Knowing  none  of  these  fishes 
from  autopsy  we  can  have  no  opinion  of  value  in  this  matter,  bat  it 
would  seem  to  us  that  the  Solea  aurantia^a  of  Gilnther  and  also  the 
PL  Uiscaris  of  Bisso  correspond  better  to  the  species  called  lascarii  in 
the  present  paper  than  to  the  Pleuronectes  ruuutus  of  Pallas,  which  is 
the  Solea  theophila  of  this  paper. 

97.  SOLEA  LASCARIS. 

Pleuronectes  Uucarie  Risso,  Ichth.  Nice,  1810,  p.  311,  tab.  7,  f.  32. 

Solea  loBcaria  GliDtber,  iv,  467.    Steindaohner,  Icbth.  Beriobte,  vi,  1868,  511. 

lihomhue  polus  Risso,  <<  Europe  M6ridionale,  iii,  249,''  1826  (not  P/eairoiiae(ef  ^^ 

Cuvier). 
Solea  scriha  Valencioiuies,  Webb  &  Bcrtbolot,  lies  Canaries,  FoissonA,  84,  pi.  18,  CI 

Habitat — Mediterranean  Sea. 
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We  have  not  seen  this  species,  and  we  take  the  above  synonymy  from 
Griinther.  According  to  Dr.  Day  the  name  lascarU  belongs  to  Solea 
aurantiaca.    This  species  should  stand  in  that  case,  perhaps,  as  Solea 

98.  80LBA  THEOPHILA. 

PleurimecieB  theapkilus  Risso,  Ichth.  Nice,  1810,  313. 

J'lemromeete&  mamtiu  PalUifl,  Zoo^.  Rosso-Asiatica,  iii,  1811,  427. 

SolfU^  noMuia  SteiDdachner,  1.  c,  58. 

^te  iatpar  BenDett,  '<Proc.  Comm.  Soc.  Zoo!.,  i,  147,"  1831.    Otinther,  iv,  468. 

Habitat, — Mediterranean  Sea. 

We  do  not  know  this  species.  According  to  Dr.  Day  it  is  identical 
with  Solea  aurantiacaj  and  shonld  receive  the  name  of  Solea  lascaris. 
Notwithstanding  the  close  relation  of  S.  theophila  and  S.  aurantiaca^  it 
wonld  seem  that  the  two  are  different,  as  the  number  of  fiurays  is  con- 
siderably smaller  in  the  present  species  than  in  S.  aurantiaca^  or  than 
in  the  species  called  by  us  8.  lascaris. 

The  Italian  naturalists  should  be  able  to  settle  these  questions  of 
synonymy.  Judging  from  the  literature  alone,  these  three  species 
would  appear  to  be  valid.  S,  aurantiaca  would  seem  to  be  distinguished 
by  the  little  development  of  its  nasal  fringes,  its  fin-rays  being  <^  D.  8L 
to  89 ;  A.  66  to  68."  S.  lascaris  has  the  nostril  with  a  wreath  of  fringes 
and  the  fin-rays  substantially  similar,  and  S,  theophila  {=:na>suta=impar) 
has  the  nostril  well  fringed  and  the  fin-rays  fewer;  '^  D.  75  to  76 ;  A. 
59  to  61." 

Bisso  says  of  his  Solea  lascaris  that  its  dorsal  rays  are  85,  anal  68. 
This  agrees  with  our  S.  lascaris^  which  is  that  of  Giiuther,  and  differs 
from  our  theophila^  the  impar  of  Giiuther,  with  which  Day  has  identi- 
fied Bisso's  lascaris, 

Bisso  further  says  that  his  Solea  theophila  (named  for  M.  Th^ophile 
Bainaut,  of  Sospello)  has  75  dorsal  and  64  anal  rays.  This  corresponds 
with  the  Solea  impar  of  Giiuther,  and  as  the  name  theophila  has  priority 
over  impar  we  have  adopted  it.  Possibly  all  three  are  forms  of  a  single 
species,  Solea  lascaris  Bisso. 

99.  SOLEA  VARIOLOSA. 
Sol€a  variolo$a  Kner,  Novara  Fische,  16G9,  289  (Rio  Janeiro). 

Habitat — Coast  of  Brazil. 

This  species  is  known  to  us  from  the  account  given  by  Professor 
Kner. 

Genus  XL.— MONOOHIBUS. 

Monochinia  Raliueaque,  '^  Precis  des  D^coavertes  Somiologlques,  1614''  {hispidus) 

(fide  Bonaparte). 
BConocliiTtui  Cuvier,  R^gne  Animal,  ed.  i,  1817  (microdhirua.)   (Not  of  Rafinesque.) 
Monochir  Cuvior,  R^gno  Animal,  ed.  ii,  1«28  (microchir.)    (Modified, orthography 

of  Monochirus,) 

S.  Mis.  90— *-20 
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Monochims  Swainson,  Nat.  Hist.  Class'n  Fishes,  ii,  1839,30:)  (linguatula). 
MioroohiruB  Bonaparte,  Catalogo  Metodico  dei  Pesci  Enropei,  1845-'50  (after  8wiiii- 

son :  lingula). 
Ba£;lo88U8  Giinther,  Cat.  Fish.  Brit.  Mas.,  iv,  1862,  462  (variegaia), 
Monochlr  Gunther,  Cat.  Fish.  Brit.  Mus.,  iy,  1862,  462  (monockir). 
Quenaelia  Jordan,  Sabgenos  novum  (ocellata), 

Ttpe:  Monochirus  hwpidtis  Bafinesqae. 

This  small  gronp  of  European  soles  seems  to  be  worthy  of  generic 
distinctioii  from  Sotea^  not  so  much  from  the  redaction  of  the  pectoral 
fins  as  on  account  of  the  reduced  number  of  vertebras,  which  forms  a 
step  in  the  direction  of  the  genus  Achirus. 

The  species  are,  however,  much  more  nearly  related  to  Solea  than  to 
Achirus.  Three  subgeneric  groups  are  included  under  the  head  of  if<m- 
ochirus  as  understood  by  us,  and  these  might  perhaps  with  no  great 
impropriety  be  taken  as  distinct  genera.  We  think  it  better,  however, 
to  place  all  together  in  one  group,  for  which  the  name  of  Manoekim 
has  priority.  We  have  not  seen  the  paper  of  Bafinesqae  in  which  this 
name  is  said  to  occur,  but  have  taken  our  quotation  from  Bonaparte, 

For  the  second  subgenus,  the  same  name,  Monochirusj  was  proposed 
by  Guvier,  but  this  is  antedated  by  Monochirtui  of  Bafinesqne.  The  name 
Microchirus  given  by  Bonaparte  to  the  same  group  has  priori^  ov& 
Giinther's  name  Buglossua.  For  the  third  group,  we  have  suggested  the 
new  name  Quenselia  in  honor  of  the  Swedish  naturalist  who  first  sep- 
arated the  soles  generically  from  the  flounders. 

ANALYSIS  OF  SPECIES  OF  MONOCHIRUS. 

■ 

a,  VertehrtB  37  to  40 ;  scales  normal,  strongly  ctenoid. 
h\  Pectoral  of  both  si<les  well  developed,  that  of  the  eyed  side  not  quite  half  henl, 
that  of  blind  side  not  quite  a  third ;  vertebre  37.  (  Qumuelia  Jordan.) 
c.  Interorbital  space  very  narrow,  the  eyelids  thick,  covered  with  rough  wales: 
blind  side  of  head  with  conspicnoas  fringes;  scales  sub-villons,  the  afia- 
ules  conspicuous,  though  less  so  than  in  Monochirus  hispidua ;  color  d«ri 
gray,  with  some  vague  dusky  blotches  behind  the  gill  opening ;  4  romd 
jet-black  spots  ocellated  with  white  and  about  as  large  as  eye  disposed  io 
a  quadrangle  behind  the  middle  of  the  body ;  a  black  bar  across  base  of 
caudal ;  fins  dusky  ;  pectoral  mostly  blackish.  Vertebne  94-28=37.  Heid 
4  in  length ;   depth  2i  ;   D.  66  to  67.    A.  52  to  54.     P.  5-5.    Lat  L  70  to 

75 OCEIXATUS,  lOa 

lib.  Pectoral  fin  of  blind  side  minute,  that  of  eyed  side  small,  not  twice  as  long  u 
eye.     (ificrocAtriM  Bonaparte.) 

d.  Scales  in  the  lateral  line  55  to  60.  Depth  2^  in  length ;  head  4| ;  eokr 
nearly  uniform  brownish,  sometimes  spotted  with  darker ;  a  few  dark  spoto 
on  dorsal  and  anal  fins,  each  involving  part  or  all  of  the  membrane  of  aboot 
every  fourth  ray ;  pectoral  mostly  black,  its  length  not  qaite  half  more 
than  that  of  eye Ldteus,  101. 

dd.  Scales  in  the  lateral  line  75  to  80.  D.  63  to  73.  A.  53  to  57.  P.  5-3.  V6rt^ 
brse,  10  4-  30  =  40.  Depth  3  in  length ;  head  4| ;  color  brownish  ^Jt 
with  broad  irregular  dark  cross-bands  which  are  darkest  on  the  doaal  ani 
anal  fins ;  pectoral  partly  dusky,  its  length  not  greater  than  that  of  ere. 

Vabiegatus,  10* 
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ddd,  rScalesvery  small,  112  to  118;  D.  72  to  79;  A.  56  to  62.  DeptL,  2f ;  head, 
4i  in  length ;  colors  of  Monoohirus  luteus,  each  sixth  or  seventh  ray  of  dor- 
sal and  anal  blackish  brown ;  candal  with  brown  spots ;  posterior  half  of 
dorsal  and  anal  with  narrow,  dark  brown  cross-8iK>ts.]    (Steindaohner) 

MiNUTUS,  103. 
aa.  VertebriB  34 ;  pectoral  fin  of  eyed  side  more  than  half  leng^  of  head,  that  of  blind 
nde  wanting ;  scales  snb-concave,  elongate,  and  with  the  firee  margin  some- 
what erected;  each  scale  with  several  long  spin  ales,  giving  the  body  a 
villons  appearance  (as  in  Phrynorhomhua) ;  (Monoohirua), 
e.  Scales  of  blind  side  with  shorter  spinules ;  scales  on  head  slightly  re- 
duced ;  eyes  rather  large,  with  thick  scaly  eyelids ;  head  4|  in  length ; 
depth2i;D.52(<<56to61,"GSnlJk0r)w  A. 41  (44 to 49, Gtiml^).  P.aboat7; 
lat.  1.  54  (63,  GUnther).  Vertebr®  9  -f  25  =  34.  Color,  brown  with  irreg- 
ular dark  marblings  on  body  and  fins ;  dorsal  and  anal  mostly  dark ;  candal 
abruptly  pale,  with  light  brownish  cross-streaks Hispidus,  104. 

100.  MONOCHZRUS  OCELLATUS. 

PlemroneeUBoeelUUusIiianmuB,  Syst.  Nat.,  ed.  x,  1758,  269  (**  Surinam")- 

SoUa  oeeUaia  Giinther,  Iv,  465. 

QmenMiia  oceUaia  Jordan,  M8S. 

PUmnmedm pegnsa  Lac^pMe,  Hist.  Nat.,  Poiss.,  iv,  639, 1803. 

nemrameetet  nrndeUH  Shaw,  GenlZool.,  iv,  307,  1803. 

SoUa  ocmXata  Risso,  Europe  M^ridionale,  iii,  248, 1826,  and  of  numerous  writers. 

Habitat, — Mediterranean  Sea ;  Madeira  Islands. 

Our  specimens  of  this  pretty  species  are  from  Palermo^  where  they 
were  collected  by  Professor  Doderlein. 

This  species,  with  some  other  African  and  Asiatic  species,  marks  a 
transition  between  the  typical  forms  ofMonochirus  to  those  of  8olea,  It 
jnay  be  regarded  as  forming  the  type  of  a  new  subgenus  for  whicl^  the 
name  QuejMelia  is  suggested. 

101.  MONOCHIRnS  LUTEUS. 

PiMnmeetef  InieuB  Risso,  Ichth.  Nice,  1810,  312. 

JfoMMfttnu  UkteuB  Costa,  "  Fauna  Napoli,  ii,  49." 

Solea  Imlea  Giinther,  iv,  469, 1862,  and  of  most  roceut  writers. 

Habitat, — ^Mediterranean  Sea. 

Our  numerous  specimens  of  this  species  were  collected  by  Professor 
Doderlein  at  Palermo,  and  by  Professor  Jordan  at  Venice. 

102.  MONOCHIRnS  VARIBGATUS. 

Plemromectea  variegatua  Donovan,  British  Fishes,  1801,  pi.  117. 

S^lea  fMuiegata  Gfinther,  iv,  469. 

PUmroueetes  mieroekinu  Delaroche,  Ann.  Mus.,  xiii,  356,  f.  2, 1809. 

PUunmedea  mangili  Risso,  Ichth.  Nice,  1810,  255. 

PleMToneciea  Ungula  "  Hamoer  in  Pennant,  Brit.  Zool.,  ed.  of  1812,  iii,  313,  pi.  48.*' 

Pleuronedm  faaeiatuB  Naccari,  *'GiomaIe  Fis.  Pav.,  iii,  Adr.  Ittiol.,  9, 1822.^' 

Habitat. — Mediterranean  Sea.   . 

Our  specimens  of  this  species  were  collected  at  Palermo  by  Professor 
Doderlein.  Most  of  the  synonymy  given  above  is  copied  from  GUnther 
and  Bonaparte,  and  has  not  been  verified  by  us. 
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103.  MONOCHIRnS  MZNUTUS. 

MonodhiruB  minutua  Parnell,  Mag.  Zool.  and  Bot.,  i,  527, 1837. 

Solea  minuia  GUntber,  iv,  470.    Steindachner,  Icbth.  Beriohte,  vi,  1868, 61. 

Habitat. — Mediterranean  Sea. 

We  know  nothing  of  this  species.  According  to  Dr.  Day,  it  is  iden- 
tical with  Monochirus  luteus.  Steindachner,  however,  regards  the  tvo 
as  distinct,  and  describes  M,  minutua  as  liaving  112  to  118  scales  in  the 
lateral  line — a  namber  nearly  double  that  fonnd  In  his  specimeDS  u 
well  as  in  our  specimens  of  M.  luteua.    If  this  count  is  correct,  the  tvo 

species  must  be  different. 

■ 

104.  MONOCHXRUS  HISPIDUS. 

Pleuraneetea  pegusa  Risao,  Ichth.  Nice,  IdlO,  310  (not  of  Lao^pMe). 
Monochirus  hispidui  Rafinesque,  **  Precis  des  D^oavertes  1814  "  (fide  Bonaparte,  CaUp 
logo  Metodico,  1845,  50). 
.  Solea  monochir  Bonaparte,  "  Faana  Italica,"  about  1840.    GUntber,  iv,  470,  1862. 

HaMtat. — Mediterranean  Sea. 

Our  specimens  of  this  curious  species  are  from  Palermo  and  from 
Venice,  the  former  collected  by  Professor  Doderlein,  the  latter  by  Dr. 
Jordan. 

Genus  XLI.— ACHIEUS. 

Achima  LacdpMe,  Hist.  Nat.,  Poiss.,  iv,  659,  1803  {fasciat%te,  etc.). 

Aohima  Cavier,  R^gae  Animal,  1828,  (restriction  iofaedMue,  etcV 

Trln^tea  Rafinesqne,  Atlantic  Journal  and  Friend  of  Knowledge,  i,  1838  (aosfcv).  . 

Gkrammichthya  Eanp,  Wiegmann's  Archiv,  1858, 94  {UneaUSyfoeeiatue)  (Aekinu  being 

restricted  to  Pardadhirus  harhaUke^  etc.). 
Monochima  Eanp,  1.  c.  {maouXipinnU), 
?A8eraggodeB  Eaop,  1.  c,  1858,  103  (guitulata). 
BaioBtoma  Bean,  Proc.  U.  %,  Nat.  Mas.,  1882,  413  (hraokiale). 
BaBoatbma  Jordan  &  Gilbert,  Syn.  Fish.  K.  A.,  1882,  965  (amended  orthography). 

Type:  A6hirtLsfa^c%atusliWt€^Ae>. 

This  strongly-marked  genus  contains  numerous  species,  all  very 
closely  related,  and  nearly  all  American.  It  has  been  united  by  Dr. 
GUntherwith  Solea^  but  apparently  for  no  good  reason,  as  the  number 
of  vertebraB  is  very  much  less  than  in  the  European  soles,  and  the  ligbt 
ventral  fin  is  decurrent  along  the  abdomen  and  united  with  the  uul 
in  the  American  soles,  while  it  is  short  and  wholly  free  in  all  the  Ea- 
ropean  forms.  It  is  also  worth  noticing  that  the  name  Aek%rutf\s  prior 
in  date  to  that  of  Solea.  The  species  with  rudimentary  pectoral  fins 
have  been  set  apart  by  Dr.  Bean  to  form  the  genus  Baiostoma^  but  tbe 
very  slight  development  of  these  organs  in  some  of  the  species,  and  the 
evidently  very  close  relationship  of  them  all,  leads  us  to  regard  BaiM- 
toma  as  a  subgenus  only.  If  we  follow  Kaup  in  restricting  the  nAme 
Achirus  to  the  Asiatic  group  called  PardachiruSj  the  present  genns 
wonld  receive  the  name  of  Trinectes,    It  seems  to  us  that  both  Lac^pMe 
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Gavier  regarded  the  species  called  by  ns  fasdatus  as  the  type  of 
r  genus  Aehirus. 

ANALYSIS  OF  SPECIES  OF  ACHIRUS.* 

otoral  fina  small ;  present  at  least  on  the  right  side.    {Ba%o%iovMi  Bean.) 

i^ectoral  fin  present  on  both  sides,  that  of  the  left  side  rodimeutary,  of  a  single 

ray ;  that  of  the  eyed  side  with  abont  3. 
[Dorsal  rays  60  to  67 ;  anal  rays  about  48 ;  lat.  1. 80 ;  depth  If  in  length ;  color 

brownish,  irregnlarly  spotted  with  darker,  and  with  abont 
10  black  vertical  lines  crossing  the  lateral  line.]  (Oiin- 
ther) ACHIRUS,  105. 

r.  Dorsal  rays  53  to  57 ;  anal  rays  40  to  42 ;  lat.  1. 75  to  80 ;  depth  1}  in  length ; 

scales  smaller  and  less  rongh  than  usual  in  this  genus, 
those  of  nape  scarcely  enlarged  on  eyed  side,  those  of  blind 
side  much  fringed ;  scales  of  colored  side  with  scattered, 
hair-like  appendages,  some  black,  others  pale ;  color  oliva- 
ceous; head,  body,  dorsal,  and  anal  fins  covered  with  a  net- 
work of  dark  lines ;  traces  of  about  8  dark  cross-streaks 
sometimes  present;  candal  fin  yellowish,  nearly  plain,  or 
with  a  few  dark  dots  or  reticulations;  its  base  dusky. 
Vertebra  8 -f  20  =  28 Inscriptus,  106. 

Pectoral  of  right  side  only  present. 

d.  Dorsal  rays  65  to  66 ;  anal  rays  48  to  51. 

e.  Pectoral  wdll  developed,  with  about  6  rays.    Scales  of  eyed  side  without 

hair-like  filaments ;  scales  of  lateral  line  77  to  80 ;  chin 
little  prominent ;  dorsal  rays  65 ;  anal  rays  51 ;  depth  If 
in  length ;  head  3| ;  right  lower  lip  fringed.  Color  brown- 
ish, with  9  or  10  narrow  blackish  cross-lines;  small 
rounded  blackish  spots  on  the  membranes  of  each  of  the 

vertical  fins,  much  as  in  A.  lineatus Klunzingeri,  107. 

S0.  Pectoral  fin  small,  its  rays  about  2  in  number ;  scales  of  eyed  side  with 

numerous  hair-like  filaments ;  scales  of  lateral  line  about 
70;  chin  prominent,  protruding  beyond  upper  jaw ;  D.  66, 
A.  48  to  50 ;  depth  If  in  length ;  i>ectoral  black,  not  mnch 
longer  than  eye ;  eyes  rather  large,  the  upper  not  in  ad- 
vance of  lower ;  color  brown,  with  traces  of  dark  cross- 
bands  ;  numerous  irregular  blackish  clouds  and  blotches  on 
the  body  and  fins ;  no  small  spots Msxtaus,  108. 

dd.  Dorsal  rays,  50  to  58;  anal  rays,  35  to  47. 

/.  Pectoral  fin  of  4  to  6  rays,  considerably  longer  than  eye ;  body  with  8  to 

10  narrow  vertical  dark  bars,  these  sometimes  obsolete 
with  age. 
g.  Vertical  fins,  aU  with  round  dark  spots,  these  usually  especially  distinct 

on  the,  caudal  fin ;  some  of  the  scales  of  eyed  side  with 
black,  hair-like  appendages ;  pectoral  fin  with  5  or  6  rays, 
about  3  in  head ;  its  length  equal  to  that  from  outer  edge 
of  one  eye  to  outer  edge  of  another ;  head  3|  in  length . 
depth  about  1^ ;  color  brown^  the  young  spotted  with 
whitish,  the  adult  sometimes  with  darker;  body  with  about 
8  narrow  vertical  cross-streaks  of  blackish .  Linkatus,  109. 
X.  Dorsal  rays  49  to  58 ;  anal  rays  38  to  44  ;  scales  70  to  85. 

Var.  UneatuSy  109  (a). 

ssidesthe  species  here  mentioned,  another,  ^cMms  Zoren  tHWeyenbergh  (Algunos 
M  Pescados  del  Museo  Kaoional  y  Algunas  Noticias  Ictiologicas  1877,  13,  pi.  1, 
Buenos  Ayres),  has  been  described  from  Santa  F^,  Uruguay.  We  have  not  seen 
ascription. 
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XX.  Dorsal  rays  50  to  51 ;  anal  rays  35  to  37. 

y.  Scales  75  to  77 Var.  ^raofctato,  109  (k). 

yy.  Scales  55  to  67 Var.  oomyicr,  109  (c). 

gg.  Vertical  fins  dark,  in^ithont  distinct  markings.     Body  broad,  OTate, 

the  depth  about  li  in  length ;  pectoral  fin  with  4  nys; 
scales  of  right  side  with  numerous  black  hair-like  append- 
ages ;  color  brownish,  with  8  or  9  narrow  yertieal  bbek 
bars ;  fins  dark,  without  distinct  markings ;  D.  56,  A.  42, 

lat.  1.  70 liAZATLiLNVS,  110. 

ff.  Pectoral  fins  of  2  or  3  rays,  about  as  long  as  eye. 

A.  .Body  with  6  to  12  narrow  dark  bands ;  these  sometimes  obsolete. 

i.  [Body  rather  narrowly  ovate,  its  depth  1}  in  length;  pectonl  fin 

^  yery  small,  of  about  2  rays,  not  much  longer  than  eje; 

color  brownish  olive,  with  six  pairs  of  deep  brown  vertical 

lines  extending  on  the  dorsal  and  anal  fins.     D.  58,  A.  44, 

lat.1.85.]    (QUniher) Fonsbcbitsis,  HI. 

a.  Body  broadly  ovate ;  the  depth  If  in  length ;  i)eotoral  as  long 
as  eye ;  fringes  on  lip  of  right  side,  few  and  small,  inooo- 
spicuous;  scales  on  blind  side  moderately  enlarged;  hair- 
like appendages  on  scales  few  or  none ;  D.  56.  A.  abost 
39.  Scales  about  76 ;  color  brown,  finely  mottled  sod 
spedded  with  darker,  and  with  about  a  dozen  narrow,  very 
faint  cross-streaks ;  fins  with  similar  dark  spots ;  scales  all 

finely  dotted  under  the  lens Punctifkr,111 

Kk,  Body  with  very  numerous  (20  to  40)  black  croas-bands,  which  are 
as  broad  as  the  interspaces. 
j,  [Blind  side  of  snout  with  few  fiinges ;  pectoral  rays  3 ;  depth 
li  in  length ;  D.  55,  A.  48,  lat.  1.  80.  Color  grayish;  h(«d, 
body,  and  fins  with  numerous  blackish,  irregular  wsv; 
bands,  broader  than  the  interspaces ;  caudal  fin  with  de^ 

black  spots.]    (OUnOier) Scutum,  113. 

jj.  Blind  side  of  head  profhsely  covered  with  firinges ;  scales  on 
body  very  rough,  those  of  the  eyed  side  of  head  enlaiged 
and  with  long  spinules ;  numerous  patches  on  body  covered 
with  appendages  like  short,  coarse  black  hairs ;  lower  Up 
with  firinges  on  eyed  side  nearly  half  as  long  as  eye ;  pec- 
toral smaU,  not  longer  than  eye,  which  is  rathctr  large, 
about  5  in  head ;  lower  jaw  included ;  upper  eye  largest  aad 
much  advanced;  anterior  rays  of  dorsal,  with  fringes  of 
cirri.  Head  3}  in  length ;  depth  If;  D.  55,  A.  47.  Scales 
77  to  80.  Color  dark-brow;^,  with  numerous  (about  40) 
close-set,  straight,  black  cross-bars,  each  about  as  wide  as 
the  interspaces ;  vertical  fins,  with  about  three  elongate 
black  spots  on  the  membrane  between  each  pair  of  rays. 

Garxani,  114. 
oo.  Pectoral  fins  wholly  wanting.    {Aokknu,) 

h,  [Dorsal  rays  46 ;  anal  rays  33 ;  right  lower  lip  with  serrated 
fringes;  nostril  in  a  fringed  tube;  depth  1^  in  length; 
head  3;  color  brown,  head  and  body  with  numerous  large, 
rounded,  or  kidney-shaped  white  spots,  edged  with  dark 

brown.    Lat.  1.  70.]    {Q^fher) Fdcbriatus,  115. 

Vk,  Dorsal  rays  50  to  55';  anal  rays  37  to  46;  right  lower  tip 
fringed ;  left  nostril  with  some  fringes ;  depth  1|^  in  length; 
head  4;  none  of  the  scales  of  eyed  side  with  hair-like  ap- 
pendages ;  color  dusky  olive,  more  or  less  mottled  and  with 
about  eight  dark  vertical  stripes,  these  varying  very  modi 
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in  width  and  in  number ;  vertical  fins  with  the  membrane 
of  every  second  or  third  pair  of  rays  blackish,  besides  dark 
clondmgs  at  base  of  tin ;  caudal  with  numerous  longitud- 
inally oblong  spots;  blind  side  often  with  round,  dark 
spots,  especially  in  northern  specimens,  usually  immacu- 
late in  southern  ones  (var.  hraumi).  Lat.l.  66  to  75;  ver- 
tebra 8 -f- 20  =28 Fasciatus,  116. 

kkk.  Dorsal  rays  59  or  60 ;  anal  rays  41  to  45. 
h  [Snout  and  chin  without  evident  fringe  or  barbel ;  right  lower 
lip  fringed;  head  4  in  length;  depth  If;  D.  59,  A.  45; 
scales  63  to  65 ;  color  brown ;  about  12  dark  cross-bands  ou 
head  and  body;  between  these  faint,  paler  cross-bands, 
which  form  spots  on  dorsal  and  anal;  caudal  similarly 
spotted,  the  spots  forming  obscure  cross-bands.    (Stein- 

daekner) Panahensis,  117. 

U.  Snout  with  a  fringe-liko  barbel  near  its  tip,  as  long  as  eye ;  a 
shorter  one  on  the  chin ;  eyed  side  with  some  patches  of 
black  hairs ;  scales  of  blind  side  of  head  scarcely  enlarged  or 
fringed ;  scales  small,  not  very  rough  ;  head  3^  in  Itngth ; 
depth  11.  D.  60,  A.  41 ;  scales  80 ;  color  pale,  the  eyed  side 
with  small  scattered  black  points  and  blotches  of  varying 
size ;  a  few  narrow  obscure  diu'k  cross-streaks ;  blind  side 
immaculate Jentnsi,  118. 

105.  ACHmUS  ACHIRnS. 

Plemrom0ei€9  oeulis  dexirUf  oorpare  glabrOj  pinnis  pectoralibua  nullis  Gronow,  Museum,  i. 

No.  42.    (Surinam.) 
PUmrvmedea  aekinu  Linn»us,  Syst.  Nat.,  ed.  z,  1758,  268  (based  on  Gronow^. 
Solem  ^roMOvti  Gttnther,  Cat.  Fish.  Brit.  Mus.,  iv,  1862,  472  (Surinam). 
idbtriw  grwMvU  Jordan,  Proo.  U.  S.  Nat.  Mus.,  1886,  602.    (Name  only.) 

Habitat. — Ooasts  of  Gaiana. 

We  know  this  species  only  from  Dr.  Giinther's  description.  We  place 
AdkirM  gronavii  in  the  synonymy  of  the  LinnsBan  species  Pleuronectes 
aehirug.  I^lewranectes  (ichirus  is  based  on  a  description  by  Gronow  of 
aome  Aehirus  from  Sorinam.  Gronow's  fish  agrees  with  the  present  spe- 
cies in  having  60  dorsal  rays  and  48  anal  rays,  in  being  brown,  with  trans- 
verse black  bands,  with  dark  spots  on  the  fins,  as  well  as  in  coming  from 
Sorinam.  But  Gronow  explicitly  denies  the  presence  of  pectorals,  and 
the  present  species  has  mdimentary  pectoral  fins  on  both  sides.  Proba- 
bly these  were  overlooked  by  Gronow,  and  as  no  other  species  found  in 
the  same  region  has  so  large  a  nnmber  of  rays,  we  feel  justified  in  the 
Qse  of  the  name  Achirus  achirus  for  this  species. 

106.  ACHIRnS  INSCRIPTUS. 

AckiruB  immsriptuB  Ooose,  Nat.  Sojourn  Jamaica,    52,   pi.  •  1,   f.  4,  1851  (Jamaica). 

Jordan,  Proc.  U.  8.  Nat.  Mus.,  1884,  143  (Key  West). 
SoUaUscripta  OQuther,  iv,  1862,  473  (Jamaica). 
Mamodhr  reHemlaiMS  Poey,  Memorias,  ii,  1861,  317 (Cuba);  Synopsis,  409 ;  Enumeratio, 

139. 
8oim  reiumlaia  GUntber,  iv,  472  (copied). 
B^gotitma  rtUeuiatum  Bean  d&Dresel,  Proc.  U.  S.  Nat.  Mus.,  1884,  152  (Jamaica). 

Habitat — West  Indian  fanna,  north  to  Key  West. 
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This  species  is  known  to  as  from  namerous  specimens  taken  by  Dr. 
Jordan  at  Key  West,  and  from  specimens  from  Hayti,  in  the  mnseiifli 
at  Cambridge.  These  specimens  belong  undoubtedly  to  the  species 
called  reticulattM  by  Poey,  and  this  is  apparently  not  different  from  the 
inscriptus  of  Gosse,  as  the  agreement  with  the  latter  is  even  closer  tiian 
with  the  former  description. 

107.  ACHIRnS  KLUNZINaERI. 

Solea  klunzingeri  Steindachuer,  Zar  Fische  des  Cauca  nnd  der  Flttsae  bei  OnAy^oil 

1879,  44  (Gnayaqail). 
Achirus  klunzingeri  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1885,  391  (Panama). 

Habitat — Pacific  coast  of  tropical  America.    Panama  to  GoayaqoiL 
This  species  is  known  from  Dr.  Steindachner's  description.    A  speci- 
men, since  destroyed,  was  obtained  by  Professor  Oilbert  at  Panama. 

108.  ACBIRnS  MENTALIS. 
Solea  mentalis  OUnther,  Cat.  Fish.  Brit.  Mns.,  iv,  475,  1862  (Para). 

Habitat — Coast  of  Brazil. 

This  species  is  known  to  us  from  a  specimen,  3  inches  long  (No. 
11449,  Mus.  Gomp.  Zool.).    It  was  obtained  at  Para. 

109.  ACHiRna  iiiNEATna. 

a.  Var.  lineatus, 

Pleuronectes  fuscus  subrotundus  glaber  "Brown,  Jamaica,  445"  (Jamaica). 
Passer  lineia  tranaoereia  noiatue  Sloan e,  Jamaica,  2, 77,  pi.  !iM6,  f.  2  ( Jaokaioa). 
Pleuronectes  lineatue  Liunseas,  Syst.  Nat.,  ed.  s,  1758, 268  (based  on  Brown  and  S1om(; 

not  of  ed.  xii,  which  is  Achirus  faedatua)* 
Monochir  lineatus  Quoy  &  Gaimard,  Yoy.  Uranie,  Zool.,  238,  1824  (Rio  Janeiro,  D.  5^ 

A.  42). 
Achirus  lineaius  D'Orbigny,  Voyage  Am^r.  Merid.  Poiss.,  pi.  16,  f.  2,  1847  (Cayenne). 
Monochir  maculipinnis  Agassiz,  Spix  Pise.  BrasiL,  88,  pi.  49,  1829  (Brazil).    PMJ« 

Synopsis,  1868,  409  (Cuba). 

Solea  maculipinnis  GUnther,  iv,  473  (Cuba,  Jamaica^  Brazil).     Ener,  Novara  Fische, 

iii,  289  (Rio  Janeiro). 
Achirus  maculipinnis  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1886,  602  (name  only). 

h.  Var.  hrachialis,  • 

Baiostotna  hrachialis  Bean,  Proc.  U.  S.  Nat.  Mas.,  1882,  413  (South  Florida). 
BoBOStoma  hraohiale  Jordan  &,  Gilbert,  Synopsis  Fish.  N.  A.,  1882,  965  (copied). 
Achirus  hrachialis  Jordan,  Proc.  Ac.  Nat.  Sci.  Phila.,  1883.     (Egmont  Key.)    JordiA, 
Proc.  U.S.  Nat.  Mus.,  1834,  149. 

c.  Var.  comifer. 

Achirus  comifer  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1884,  31,  143  (Key  West). 

Hdbit<it — West  Indian  fanna — Key  West,  and  Egmont  Key  to  Cro- 
guay. 

The  Bleuronectes  lineatus  of  the  tenth  edition  of  the  Systema  Natorff 
is  based  wholly  on  the  description  of  Brown  and  the  figure  and  descrip* 
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lion  of  Sloane  in  their  works  on  Jamaica.  It  is  very  evident  from 
Sloane's  figare  that  the  species  he  had  in  view  was  the  Achinis  rruiculipin' 
nis.  So  far  as  we  know,  but  two  species  of  Achirua  {inacriptus  and  ma- 
cfdipinnis)  are  found  in  the  waters  of  the  Antilles.  There  seems  to  be, 
then,  no  doubt  that  the  maculipinnis  of  Agassiz  is  the  original  Pleuro- 
}iectes  lineatus  of  Linnaeus. .  If  it  be  so,  it  must  stand  as  AcMrus  line- 
atus. 

The  Pleuronectcs  lineatus  of  the  twelfth  edition  of  the  Systema  Naturas 
is*  described  from  a  fish  sent  from  Charleston  by  Dr.  Oarden.  This  is 
Aehirus  fasciatus. 

We  have  placed  the  Florida  species,  comifer  and  br<ichialiSj  in  the  sy- 
nonymy of  lineatus.  They  differ  from  the  latter  only  in  the  slightly 
smaller  numbers  of  the  scales  and  fin-rays. 

The  following  table  shows  our  count  of  a  number  of  specimens  from 
different  localities : 

Locality.  D.    A.    Scales. 


KeyWMt (eomifer)..  50  35  55to07 

PenaaooU ^ (braehiaUt)..  61  87  75to77 

CUada^om (IvMOtus)..  64  43  85 

RioJaDeiro (nMcuHjpinnia)..  67  42  .         85 

Do imcteitUpinnii)..  54  44  72 

Rio Oraade do Snl (maeuhpinnui)..  49  38  70 

Coary (maeulipinnu) . .  53  40  88 

MaDacapnm (maeuhpinnia)..  55  42  75 

It  is  evident  from  this  table  that  neither  the  fin-rays  nor  the  scales 
form  characters  by  which  the  subspecies  can  be  absolutely  distinguished. 
It  is  evident  also,  from  the  examination  of  large  series  of  specimens, 
that  the  coloration  is  subject  to  very  great  variations — as  great  as  in 
Aehirus  fasciatus.  In  some  of  these  the  caudal  is  dark  and  immaculate, 
in  others  pale  and  usually  profusely  spotted.  In  some  the  ground  color 
is  nearly  plain  blackish,  in  others  it  is  pale,  usually  with  narrow  dark 
cross-bands,  but  sometimes  closely  spotted  everywhere. 

The  specimens  examined  by  us  are  from  Pensacola  and  Egmont  Key 
{brachialis)j  Key  West  (comifer)j  Gienfuegos  (Cuba,  Poey),  Coary,  Teflfy, 
Tapajos,  Porto  Alegre,  Pemambuco,  Cannarivieras,  Manacapuru,  Porto 
do  Moz,  Bio  Grande  do  Sul,  Bio  Janeiro,  San  Matheo,  Bosario,  Itaba- 
puana,  Obidos,  Xingu,  Gurupa,  Jutaby,  Curu9a,  Par^,  Bahia,  Santa- 
rem,  I^a,  Fonteboa,  San  Paolo,  Bio  Trompetas,  Sambaia,  Manes,  Javary, 
and  Tabatinga. 

The  species  would  appear  to  be  one  of  the  commonest  in  Brazil. 

110.  ACHmUS  MAZATLANUS. 

(Mexican  Sols;  Teipalcatb.) 

Solea  mazatlana  Steindaoliner,  Ichth.  Notizen,  ix,  23, 1869  (Mazatlan).    Jordan  &,  Gil- 
bert, BaU.  U.  S.Fish  Comm.,  1882,  108  (Mazatlan). 
Ackims  masallanua  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1835,  391  (Mazatlan). 
Solfa  pilosa  Peters,  Berliner  Monatsber.,  1869,709  (Mazatlan). 

Babitat, — ^Pacific  coast  of  tropical  America. 
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This  species  is  not  rare  ou  the  west  coast  of  Mexico.  We  have  ex- 
amined numerous  specimens  collected  by  Professor  Gilbert  at  Mazatlan. 
The  Solea  pihsa  of  Peters,  as  Dr.  Steindachner  has  already  indicated, 
is  the  same  fish.  The  date  of  Steindachner's  paper  is  said  to  be  a  little 
earlier  than  that  of  Professor  Peters. 

A  specimen  of  this  species  is  in  the  museum  at  Cambridge,  collected 
by  Professor  Sumichrast  at  Chiapas. 

111.  ACHXRUa  FONSECENSia. 

Solea  fonsecemis  Gttnther,  Cat.  Fish.  Brit.Mu8.,  iv,  1862,  475  (Gulf  of  Fonaeca). 

HaJbitat. — ^Pacific  coast  of  tropical  America  (Gulf  of  Fonseca). 
Only  the  original  type  of  this  species,  obtained  by  Sir  John  Bichard- 
son,  is  yet  known. 

112.  ACHXRUa  PUNCTXFER. 

Monochir  punctifer  Casteluan,  AniDaiix  Nouy.  on  Bares,  Am^riqne  da  Sad,  1855i 
80,  pi.  41,  f.  3  (Rio  Janeiro). 

Habitat — Coast  of  Brazil. 

We  refer  a  sole  (11436,  M.  C.  Z.)  from  Itabapuana  to  Monochir  ^ntH- 
fer  Castelnau,  although  the  figure  published  by  this  author  does  not 
represent  it  very  well.  The  black  pepper-like  spots  are  much  smaller 
in  nature  than  in  the  picture.  The  following  is  Castelnau's  description: 
'<  Longueur  totale,  12  centimetres ;  plus  grande  largeur  sans  les  nageoires, 
7  centimetres ;  avec  les  nageoires,  9  centimetres.  Nageoire  dorsale  de 
48  rayons ;  anale  de  42  rayons ;  caudale  de  16  rayons.  Les  6caiUes  sont 
fines  et  §;pres,  surtout  celles  de  la  t^te.  Le  poisson  est  entierement  d'nn 
brun  vert  et  convert,  ainsi  que  les  nageoires,  de  points  noirs  nombreox 
et  assez  rapproch^s  les  uns  des  autres ;  en  dessous  il  est  d'nn  brun  roa- 
geatre.  «Pai  trouv6  une  seule  fois  ce  Monochir  an  march^  de  Bio." 

113.  ACHXRUS  SCUTUM. 

Solea  scutum  Gflntber,  Cat.  Fish.  Brit.  Mus.,  iv,  1862, 475  (Galf  of  Fonseca,  Pananu). 

Habitat. — Pacific  coast  of  tropical  America. 

All  that  we  know  of  this  species  is  included  in  the  description  of  Dr. 
Gunther. 

114.  ACHXRUS  aARMANX. 

Achiru8  garmani  Jordan,  sp.  nov.  (Rio  Qrande  do  Sul). 

Habitat. — Coast  of  Brazil. 

The  type  of  this  species  is  an  example  in  good  condition,  6  inches 
long  (11246,  M.  C.  Z.),  from  "  the  Eio  Grande  in  South  America."  I 
have  taken  pleasure  in  naming  it  for  my  friend  Mr.  Samuel  Garman, 
curator  of  ichthyology  in  the  Museum  of  Comparative  Zoology,  to  whose 
kindly  aid  I  have  been  much  indebted  in  my  studies  of  the  Soath 
American  fishes.     (D.  S.  J.) 
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115.  ACHIRUS  FIMBRLATUS. 
8oUa  Jimbriata  Gttnther,Cat.  Fish.  Brit.  Mas.,  iv,  1862,  477  (Galf  of  Fonseca). 

Habitnt — Pacific  coast  of  tropical  America  (Gulf  of  Fonseca). 
This  species  is  known  from  Gunther's  description  of  a  specimen  taken 
by  Sir  John  Richardson. 

116.  ACHIRUS  FASCIATUS. 

(The  American  Sole  ;  Hog-Choker.) 
(Plates  XXII  and  XXIII. ) 

PtemnmecteB  Iweahu  Linnseiis,  Sjst.  Nat.,  ed.  xii,  458  (on  a  specimen  from  Charleston, 
received  from  Dr.  Garden),  (not  PUuronectes  lineatua  of  edition  x).  Gronow, 
Systema,  ed.  Gray,  1854,  90  (in  part,  chiefly  based  on  Linneeus). 

Aekirma  lineatiu  Cnvier,  R^gne  Animal,  1828.  Gill,  Cat.  Fishes  East  Coast  N.  Am., 
Rept,  U.  S.  F.  C,  1872-73.  Jordan  &  Gilbert,  Proc.  U.  S.  Nat  Mas.,  1878, 
368  (Beaufort;  NenseR.).  Gk)ode,  op,  cit,  1879, 110  (St.  John's R.).  Goode  & 
Bean,  op,  c,  1879,  123  (Pensacola,  Potomac  R.).  Bean,  op.  c,  1880,  77  (Poto- 
mac R.,  New  Bedford,  Tompkinsville,  N.  Y.,  Newport,  Chesapeake  Bay, 
ProTidence).  Jordan  &  Gilbert,  oj?.  cif.,  1682,  618  (Charleston).  Bean,  op.  cif., 
1883,  365  (Havre  de  Grace). 

(wramwMchtkjfs  liiteatus  Kaup,  Wiegmann's  Archiv,  1858,  101. 

Aekiru9  fasdaiuM  Lac^pMe,  Hist.  Nat.,  Poiss.,  iv,  659,  662, 1803  (excl.  syn. ;  description 
based  entirely  on  the  Linnsean  account  of  the  fish  sent  by  Garden). 

PlemnmeeUM  mollis  Mitchill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.,  i,  1815,  388,  pi.  2,  f.  4 
(New  York). 

AehirmB  mollis  Storer,  Synopsis,  1846,  228.  Storer,  Hist.  Fish.  Mass.,  1867,  206,  pi.  32 
(Charles  River,  Holmes' Hole,  Mass.).  DeKay,  New  York  Fauna,  Fishes,  1842, 
303,  pi.  49,  f.  159  (New  York,  ascending  the  Hudson  River  to  Peekskill). 

Aekirus  aehirus  mollis  J ordfkn,  Cat.  Fish.  N.  A.,  1885,  137. 

Pl^urouectes  apoda  Mitchill,  Amer.  Monthly  Mag.  and  Crit.  Rev.,  Feb'yy  1818,  244 
(Straits of  Bahama),  (perhaps^,  lineatus), 

Trineetes  scahra  Rafinesqne,  *' Atlantic  Journal  and  Friend  of  Knowledge,  i,  1832 
(Pennsylvania,  in  fresh  water).'' 

SoUa  achirus  Giinther,  iy,  476,  1862  (New  York)  (not  Pleuronectes  achirus  L.). 

Ackirus  achirus  Jordan,  Proc.  U.  S.  Nat.  Mns.,  18B5, 19.  Jordan,  Cat.  Fish.  N.  A.,  1885, 
137. 

SoUa  browni  Giinther,  iv,  477 ,  1862  (New  Orleans,  Texas). 

Aekims  lineatus  var.  browni  Jordan  Jk,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,  305  (Pen- 
sacola, Galveston). 

Habitat. — Atlantic  coast  of  the  United  States,  from  Cape  Cod  to 
Texas,  often  ascending  streams. 

This  8X)ecies  is  the  best  known  of  the  American  soles,  and  it  is  com- 
mon along  oar  coast  from  Gape  God  to  Texas,  often  ascending  the 
rivers  for  a  considerable  distance  above  tide- water.  It  seldom  exceeds 
5  or  6  inches  in  length,  and  is  of  but  little  value  as  food  on  account  of 
its  small  size.  It  was  first  described  in  the  twelfth  edition  of  the 
8y8tema  NatursB  from  a  specimen  sent  to  Linnaeus  by  Dr.  Garden. 
This  specimen  received  the  name  of  Pleuronectes  lineatus^  but  the  Pleu- 
ranectes  lineatus  of  the  tenth  edition  was  a  different  fish,  the  name 
being  originally  based  on  a  description  of  an  Achirus  found  by  Brown 
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and  Sloane  in  Jamaica,  a  region-  in  which  the  present  species  does  not 
occur. 

The  specific  name  next  in  date  to  Uneatus  is  that  of  AehirusfiucMm 
Lac^pMe.  Lac6pMe  qaotes  in  his  synonymy  only  the  Pleuroneda 
achirus  of  the  tenth  edition  of  the  Systema,  which  is  a  species  from 
Surinam.  His  description  of  Achirus  fasdatus  is  however  wholly  ts^en 
from  the  account  given  by  Linnaeus  of  the  fish  sent  by  Garden.  It 
therefore  belongs  to  the  present  species,  for  which  fasciatus  seems  to 
be  the  oldest  tenable  name. 

The  Pleuronectes  apoda  of  Mitchill  seems  to  be  this  species,  as  Mitchill 
expressly  states  that  it  has  no  pectoral  fins.  DeKay,  however,  speaks 
of  it  as  a  species  of  Monochirus.  If  DeKay  examined  Mitchill's  speci- 
men we  may  infer  that  the  latter  belonged  to  A.  lineatus  rather  than 
to  A.f(MciatU8. 

This  species  has  not  yet  been  recorded  from  the  West  Indies.  The 
form  found  along  the  Gulf  coast  has  been  described  as  a  distinct  spedes 
under  the  name  of  8olea  browni.  The  differences  are  not  very  evident 
We  have  compared  a  number  of  specimens  from  Boston  {fasciatus)  with 
others  from  Pensacola,  and  find  the  following  differences,  none  of 
which  are  constant :  In  the  Gulf  variety  {broumi)  the  blind  side  is 
always  immaculate,  while  in  almost  all  Atlantic  examples  (Jdsciatu$) 
the  blind  side  is  profusely  covered  with  round  dark  spots;  In  one 
specimen,  however  (11360,  Boston),  the  blind  side  is  immaculate.  The 
darker  cross-streaks  on  the  eyed  side  are  usually  broader  and  more 
numerous  in  southern  specimens,  and  the  scales  on  the  blind  side  of  the 
head  rougher.  There  are  no  constant  differences  either  in  the  fin-rays 
or  in  the  scales. 

We  have  examined  specimens  of  this  species  from  Boston,  Chester- 
town,  Tarrytown,  New  York,  Port  Monmouth,  Havre  de  Grace,  Poto- 
mac Biver,  Neuse  Biver,  Beaufort,  Charleston,  Pensacola,  Mobile,  and 
Galveston.  In  one  large  specimen  from  Pensacola  (11482  M.  G.  Z.) 
ther^  is  a  rudiment  of  a  pectoral  fin  on  the  eyed  side.  It  consists  of  a 
single  ray  two-thirds  as  long  as  the  eye. 

117.  ACHXRUS  PANAMBNSIS. 

Solea  panamenaia  Steindachner,  Ichthyol.  Beitrage,  y,  10,  1876,  Taf.  ii  (Panama). 

Habitat. — Pacific  coast  of  tropical  America,  Panama. 

Our  knowledge  of  this  species  is  derived  from  the  description  and 
excellent  figure  of  Dr.  Steindachner.  The  species  is  evidently  veiy 
closely  related  to  Achirt^  fasciatus^  which  it  closely  resembles  in  form 
and  color. 

118.  ACHXRUS  JEN7N8I. 

Aohirus  lineatus  Jenyns,  Voyage  Beagle,  Fishes,  1842,  139  (Rio  de  la  Plata)  (ooti*. 

lineatus  L. ). 
SoUaJenynsi  Gttnther,  Cat.  Fish.  Brit.  Mas.,  iv,  476,  1862  (after  Jenyns). 

Habitat — Begion  about  Bio  de  la  Plata. 
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The  Maseam  of  Gomparative  Zoology  contains  a  single  specimen 
(11425,  3  inches  long)  of  this  species.  It  was  obtained  in  the  Urngnay 
Biver  by  Prof!  Jeffries  Wyman.  It  is  near  A.fasdattiSy  from  which 
species  it  differs  mainly  in  having  .fewer  fringes  on  the  scales  of  the  left 
side  of  head,  and  in  having  rather  conspicnoos  cirri  on  the  snout  and 
chin. 

Genus  XLII.-GYMNACHIEUS. 

Ojmnacliinui  Kaap,  Uebenicht  der  SolelnsB,  Wiegmann's  Archiv,  1858, 101  (nudtu). 

Type  :  Oymnachirus  nudtis  Kaup. 

We  have  exabiined  none  of  the  species  of  this  singular  genus.  All 
that  we  know  of  it  is  drawn  from  the  descriptions  of  Kaup  and  Giin- 
ther.    Two  species  have  been  described. 

A17ALY6IS  OF  SPBCIS8  OF  OYMNACaiRUS. 

a.  [Pectoral  fin  of  right  side  present,  very  small,  of  two  rays  only,  one-third  as  long 
as  eye ;  jaws  hidden  in  thick  skin ;  lips  slightly  fringed ;  left  side  of  head  with  a 
network  of  fringes ;  gill  opening  not  reaching  upward  as  far  as  pectoral;  vertical 
fins  covered  with  thick  skin;  caudal  as  long  as  head;  head  5^  (with  caudal); 
depth  2;  D.  68,  A.  50;  color  yellowish  olive,  with  14  hrown  hands,  as  hroad  as 
the  interspaces,  which  again  are  crossed  by  narrower  bands,  all  these  hands  ex- 
tending over  the  dorsal  and  anal,  the  first  crossing  the  snout,  the  second  and  third 
the  eye ;  caudal  with  three  hrown  hands.  ]    ( GUnther) F asciatus,  119. 

aa,  [Pectoral  fins  both  wanting.  Body  somewhat  longer  than  high.  D.  51;  A.  42. 
Body  with  14  black  cross-hands;  concentric  rings  about  eyes;  caudal  with  two 
black  hands  anda  pale  margin.]    {Kaup) NuDUS,  120. 

119.  OYMNJLCHIRUa  FASCIATU8. 

GgmnaekiruifaseiatM  Giinther,  Cat.  Fish.  Brit.  Mus.,  iv,  488, 1862  (locality  unknown). 

Habitat. — Unknown,  probably  Brazil. 

We  know  this  species  from  Dr.  Giinther's  description  only.  Possibly 
(rymnaekirus  nudus  may  be  the  same  species  carelessly  described  by  Dr. 
Kaap. 

120.  OYMNJLCHIRUa  NUDUS. 

G^mmackiriu  mudw  Kaup,  Wiegmann's  Arohiv,  1858,  101  (Bahia).    Gtintber,  iv,  486 
(copied). 

Habitat, — Coast  of  Brazil. 

The  scanty  description  of  Ejinp  gives  all  that  is  known  of  this  species. 

Genus  XLIU.— ACHIEOPSIS. 

Achiropais  St«iudachner,  Ichth.  Beitrage,  v,  110,  1876  (natlereri). 

Type:  Solea  nattereri  Steindachner. 

This  is  another  of  the  remarkable  genera  fonnd  in  the  fresh  waters 
of  Soath  America.  Although  its  species  bear  a  strong  general  resem- 
blance to  the  species  of  AchiruSy  they  differ  remarkably  from  the  latter 
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in  some  details  of  stractore,  and  their  real  relations  are  with  Apm- 
ichthys.  Achiropsis  differs  from  Apionichthys  chiefly  in  the  devdoiy- 
ment  of  the  left  ventral  fln.  This  is  rndimentary  in  Apiomcktkyg  93A 
perfect  in  Achiropsis. 

ANALYSIS  OF  SPECIES  OF  ACHIROPSIS. 

a.  [Gill-opening  on  both  sides  present,  bnt  reduced  to  a  short  slit  as  long  as  eye  next 
to  the  upper  end  of  the  opercular  margin ;  eye  very  small ;  snout  with  a  probowii- 
like  prolongation  beyond  the  mouth ;  blind  side  anteriorly  covered  with  Mngei, 
but  without  true  scales ;  scales  on  body  ctenoid ;  fins  scaly.  Dorsal  and  soil 
fins  slightly  joined  to  the  caudal;  ventral  of  right  side  continuoas  with  theaniJ. 
Body  oblong.  Color  grayish  brown.  Head  5  in  length ;  depth  2^.  D.  82.  JL 
61.  y.  5-5.  P.  0.,  37  to  40  scales  in  an  oblique  series  above  lateral  line.]  {Sk» 
dachner) Natteberi,  12L 

oa.  Gill-opening  of  eyed  side  wanting,  the  gill -membrane  being  throaghoutadnateto 
the  shoulder-girdle ;  gill-opening  of  blind  side  an  oblique  slit  just  below  posterior 
angle  of  opercle,  its  length  4^  in  head.  Eyes  small,  close  together,  the  upper 
considerably  in  advance  of  lower,  their  diameter  equal  to  the  int<erorbital  width; 
snout  protruding  over  the  mouth,  proboscis  fashion,  making  the  anterior  profile 
a  regular  curve.  Snout  2§  in  head.  Scales  small  (larger  than  in  A.  naftereri), not 
as  rough  as  in  Aohirus,  those  on  the  blind  side  of  the  head  wanting  anteriorlj, 
their  place  taken  by  cirri  and  fringes  of  moderate  length ;  lateral  line  distinct, 
straight ;  fin-rays  scaly ;  lower  lip  slightly  fringed  on  eyed  side,  not  on  blind  side. 
Nostril  as  in  AchiruSf  a  round  foramen  in  front  of  interorbital  space,  not  prodocad 
into  a  tube.  Dorsal  beginning  on  the  snout,  the  dorsal  and  anal  slightly  joined 
to  the  caudal ;  ventral  fin  beginning  at  the  chin,  in  front  of  the  isthmus,  the  tip 
of  the  snout  being  in  contact  with  its  first  ray ;  ventral  of  right  side  with  ex- 
tended base,  wholly  continuous  with  the  anal;  left  ventral  lateral,  normsUy 
placed,  its  five  rays  opposite  the  3d,  4th,  and  5th  rays  of  the  right  ventral ;  no 
pectoral  fins.  Body  oblong,  less  deep  than  in  Achirua.  Color  sand-oolor,  with 
faint  traces  of  about  8  narrow  cross-bands ;  body  and  fins  profiiaely  and  finely 
mottled  and  speckled  with  darker.  Head,  4^;  depth,  2^.  D.<60.  A.  44.  Y.  5-S. 
P.  0.    Scales  70,  about  28  in  an  oblique  series  above  lateral  line. 

ASPHYXIATUS,  VtL 

121.  ACHIROPSIS  NATTERBRI. 

Solea  {Adhiropns)  naitereri  Steindachner,  Ichth.  Beitr&ge,  v,  110,  1876  (Bio  Negro). 

Habitat. — ^Rivers  of  Northern  Brazil. 

We  know  this  species  from  Steiudachner's  description  only. 

122.  ACHIROPSIS  ASPHTXIATUS. 

Achiropsia  asphyxiatua  Jordan,  sp.  nov.  (Goyaz,  Brazil). 

Habitat. — Rivers  of  Brazil. 

The  type  of  this  species  is  a  female  specimen  in  good  conditioD,i} 
inches  long  (11106  M.  C.  Z.),  from  Goyaz,  Brazil.  It  differs  firom  all  other 
iionnders  in  having  but  a  single  gill-opening.  Possibly  this  character 
is  only  accidental  in  t£e  individual,  and  that  a  small  gill-opening  may 
normally  be  present  on  both  sides.  It  is  certainly  not  present  on  the 
eyed  side  in  the  typical  example. 
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Genus  XLIV.— APIONICHTH YS. 

AploiiiclithTS  Kaap,  Wiegmann's  Arohiv,  1858,  104  (dumerili). 
Soleotalpa  GUnther,  Cat.  Fish.  Brit.  Mus.,  iv,  489,  1862,  (unicoUn-), 

m 

Type  :  Soleotalpa  unicolor  Giinther  =  Apionichthys  dumerili  Eanp. 

Besides  the  species  here  mentioned,  we  find  in  the  Zoological  Bee- 
ord  a  reference  to  Apionichthys  bleekeri  Horst,  ^N'ederl.  Tijdschr.  Dierk. 
Verb.,  iv,  ^,  1878.  It  is  decribed  from  a  specimen  from  unknown  local- 
ity in  the  museum  at  Utrecht. 

This  genus  is  a  near  ally  of  AchiropsiSj  from  which  it  is  only  to  be 
separated  by  the  rudimentary  character  of  the  left  ventral  fin.  Although 
it  bears  some  external  resemblance  to  SymphuruSj  its  affinities  are  with 
Achirus.  The  species^  if  more  than  one  really  exists,  have  yet  to  be  ex- 
actly defined. 

ANALYSIS  OF  SPECIES  OF  APIONICHTHYS. 

a.  Left  ventral  reduced  to  two  minute  rays ;  body  ovate-lanceolate,  slender,  and  thinner 
than  in  AckiroptU,  the  eyes  mnch  smaller,  reduced  to  mere  points ;  scales  very  small, 
roagh,  those  on  head  enlarged  a  little  and  fringed ;  upper  eye  in  advance  of  lower, 
almost  in  the  middle  of  the  length  of  the  head ;  gill-openings  small,  abont  equal  on 
the  two  sides ;  right  ventral  beginning  at  the  chin,  and  extending  along  the  abdomi- 
nal ridge  so  that  it  is  continuous  with  the  anal  (left  ventral  destroyed  in  specimen 
examined) ;  dorsal  and  anal  slightly  connected  with  caudal ;  color  brown,  rather 
pale,  the  body  and  fins  profusely  covered  with  round,  dark  spots  of  varying  sizes, 
the  largest  as  wide  as  from  eye  to  eye.  Head  4^ ;  depth  2f .  *  D.  78.  A.  56.  Scales 
abootlOO Unicolor,  123. 

otf.  [Left  ventral  wholly  obsolete;  scales  ctenoid,  cycloid  on  blind  side;  fin-rays 
scaly ;  depth,  2} ;  head,  4i.  D.  70  to  73.  A.  52  to  54.  V.  5-0.  Lat.  1.  87  to  90.  Color 
dear  brownish  yeUow.]    {Sieindaohner) Ottonis,  124 

123.  APIONICHTH78  UNICOLOR. 

Api^miekihys  dufnerili  Kanp,  Wiegmann's  Archiv,  1858,  104.  (No  locality ;  no  descrip- 
tion.) 
SoUotdlpa  umioolor  Giinther, Cat.  Fish.  Brit.  Mus.,  iv,  1862,  489.    (West  Indies.)  (?) 
Apiimi€klhy9  uniooloT  Jordan,  Proc.  U.  $.  Nat.  Mus.,  1886,  603.    (Name  only.) 
ApiomickikjfB  dumerili  Bleeker,  Nederl.  Tydschr.  voor  Dierkunde,  ii,  1865,  305.     Stein- 

dachner,  Ichth.  Beitr.,  viii,  1878,  48.    (Surinam.) 
ApumiehikyB  nebulosus  Peters,  Berliner  Monatsberichte,  1869,  709.    (Surinam.) 

Habitat. — Brazilian  fauna. 

We  have  examined  a  single  specimen  of  this  species  (4677  M.  G.  Z.) 
2i  inches  long,  from  Obydos,  in  Brazil.  It  evidently  corresponds  to 
th^  Apionichthys  dumerili  of  Bleeker  and  Steindachner,  and  apparently 
also  to  the  Apionichthys  nebulosus  of  Peters,  although  Peters  failed  to 
find  the  rudimentary  left  ventral  fin.  This  fin,  in  fact,  is  not  present 
in  the  specimen  examined  by  us,  it  having  been  destroyed  in  attaching 
the  metallic  tag. 

GiLnther's  Soleotalpa  unicolor  may  be  the  same,  but  the  account  of 
the  coloration  does  not  accord  with  the  specimen  examined  by  us,  nor 

*D.76.  A.  57.  Scales  92.  Color  uniform  brownish  gray  ((xunt/ier).  D.  72.  A.  53. 
Scales  95.    Color  brownish,  mottled  with  darker  spots  {Steindachner). 
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with  the  statements  of  other  authors.    Perhaps  the  plain  coloration 
may  be  dne  to  age,  or  to  the  poor  condition  of  the  typical  specimen. 

Kanp's  Apioniohthys  dumerili  has  not  been  described  at  all,  bnt  simply 
mentioned  as  the  type  of  the  genus.  As  his  species  cannot  be  identi- 
fied, its  name  should  not  be  used. 

124.  APIONICHTHTS  OTTONIS. 

Apionichthya  ottonis  Steindachner,  lohth.  Notizen,  vii,  41,  1868  (Sicily). 

Habitat — Mediterranean  Sea. 

This  species  is  unknown  to  us.  Judging  from  the  published  descrip- 
tions, it  must  be  very  close  to  Apionichthys  unicolovj  and  only  the  different 
locality  would  appear  to  indicate  specific  distinction. 

Genus  XLV.— BEACHIEXJS. 

Brachirus  Swainson,  Nat.  Hist.  Class'n  Fishes,  1839,  ii,  303  {orientalis^  zebra,  commir- 

soniana,  etc.)  (not  Brtiohyrus  Swainson,  nor  Braohyurus  Fischer,  both  prior 

names). 
Synaptura  Cantor,  Catal.  Malayan  Fishes,  1850,  232  {cammerBonianaf  zebra)  (names 

substitute  for  BraohiruSf  preoooi^pied  by  BrachyunUy  which  is  regarded  as  the 

correct  orthography). 
Solenoides  Bleeker  (fide  Eaup). 

?  BaryglosBa  Kanp,  Wiegmann's  Archiv,  1858,  99  {orientalie), 
?  Bwypleura  Kaup,  1.  c.  (substitute  for  Aohiroidea),    . 
?  Achiroidea  Bleeker,  Verb.  Bataav.  Gtonootsoh.,  xxiv^Pleuron.,  6,1862  {meUnorkgih 

chue). 
?  Aniaoohims  Giintber,  Cat.  Fish.  Brit  Mus.,  iv,  1862,  486  (panoides). 

Type  :  PUuronectes  zebra  Bloch  (as  restricted  by  Swain.,  Proc  Ac 
Nat.  Sci.  Phila.,  1883). 

We  have  had  opportanity  to  study  bat  few  of  the  numeroos  species 
referred  to  this  genas,  and  have  no  opinion  as  to  the  proper  limitation 
of  the  group.  Possibly  neither  of  the  European  species  should  be  re- 
ferred to  it. 

We  retain  the  name  Bra^hirm  (i.  e,j  Bra€hychiru8)y  notwithstanding  the 
priority  of  the  name  BrachyruSy  which  seems  to  have  the  same  meaning. 
If,  however,  this  name  of  Swainson  be  rejected,  that  next  in  order  of 
date  is  Synapturaj  which  has  now  the  advantage  of  general  usage. 

ANALYSIS  OF  THE  SPECIES  OF  BRACHIRUS. 

a.  [Pectoral  fins  snbequal;  one  of  the  nostrils  of  the  blind  side  large,  ronnd,  moeh 
dilated  ;  depth,  3  in  length,  with  candal ;  head,  5;  upper  jaw  overhanging  ;  pecto- 
rals both  present,  eqnal  in  length,  their  length  equal  to  their  distance  from  the 
eye;  color  greenish  brown,  marbled  with  darker.  D.72;  A.  58  to  60;  P.  8. 
(Kaup) S  AVI  G  jrin,  125. 

aa,  [Pectoral  fins  unequal,  the  right  pectoral  i  its  distance  from  the  eye ;  nostril  oa 
each  side  dilated,  trumpet-like ;  lateral  line  straight ;  ventral  not  inserted  at  chio; 
body  rather  elongate,  depth  3}  to  4.  D.  72  to  76 ;  A.  58  to  60.  Color  chestnat, 
much  spotted  and  variegated ;  three  rows  of  pale  ocelli  bordered  with  dark  along 
side  of  body.]    (Ckipello) Lusitanicus,  l^ 
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125.  BRACHRUS  SAVIQinri. 

^fuaptura  Mvignyi  Kaup,  Wiegmann's  Archiv,  1858,  97  (Naples).     Gunther,  iv,  480. 
1862  (copied). 

Habitat, — Mediterranean  Sea. 

We  know  nothing  of  this  species,  except  what  is  contained  in  the 
scanty  description  of  Kanp.  According  to  Professor  Giglioli,  none  of 
the  Italian  naturalists  have  seen  this  species. 

126.  BRACHIRUS  LUSITANICUS. 

Sffnaptmra  Uuiianioa  Capello,  Jorn.  Ac.  Sci.  Lisb.,  y,  1868,  92,  and  vi,  1869, 153,  tab. 
9,  f.  1  (Lisbon). 

Habitat. — Coast  of  Portugal. 

We  have  not  examined  this  species,  and  know  it  from  Capello's 
description  only. 

Genus  XLVI.— SYMPHUEUS. 

SjmphiiraB  Bafinesqae,  Indice  all'  Ittiolo^ia  Siciliana,  1810,52  {nigresoen$) . 

Cocco,  Alcani  Pesci  del  mare  di  Messina,  1844, 15  {ligulata ;   larval  form). 
Cavier,  B^gne  Animal,  ed.  ii,  1828  (based  on  Plagutia  of  Brown ;  name  pre- 

occapied  in  Cmstaceans,  Latreille,  1806). 
Pla^osa  Bonaparte,  Catalogo  Metodico,  1846,  51  (lactea;  snbstitate  for  Plaguaia 

preoccupied). 
ApboKifltia  Kanp,  Wiegmann's  Archiv,  1858,  106  (omata). 

QIOMlchthys  GiU,  Cat.  Fish.  £.  Coast  N.  A., 51,  1861  {namen  nudum:  plagiuaa). 
Ammopleiiropa  Giinther,  Cat.  Fish.  Brit.  Mus.,  iv,  1862,  490  (lacteus  =:  nigreacens), 
?  Baacanitui  Schiodte,  **Naturhist.  Tydsskr.,  v,  269,  1867"  {tcsdifer  ;  larval  form). 

Jordan,  snbgenus  novum  (nehuloaus). 


Type:  Symphurus  nigrescens  Bafinesque. 

We  have  adopted  for  this  genus  the  name  Symphurus  instead  of 
Apkarigtiaj  as  the  so-called  Ammopleurops  lacteus  is  a  genuine  member  of 
the  latter  genus,  and  as  it  seems  to  be  evident  that  the  latter  species  is 
the  original  of  the  Symphurus  nigrescent  of  Eafinesque. 

The  following  is  Bafinesque's  description  : 

*^  m.  Gen.  Symphurus.  Ala  caudale  acuta,  e  riunita  all'  ale  dorsali, 
ed  anali,  occhj  alia  sinistra.  Osserv.  Si  dovranno  ragguagliare  in  questo 
f^eoere  due  specie  del  genere  Achirv^  di  Lacepede,  cioe  gli  A.  bilineatusy 
e  A,  omatus.  "  Sp.  no.  44.  Symphurus  nigrescens.  Nerastro  senza  fascie, 
allangftto,  una  sola  linea  laterale  da  ogni  lato." 

This  single  lateral  line  assumed  to  distinguish  Ammopleurops  from 
ApkarisUa  is  not  a  real  lateral  line,  but  a  depression  aloDg  the  median 
line  produced  by  the  junction  of  the  muscles. 

The  species  of  Symphurus  are  somewhat  uum  erous  and  very  closely 
allied.  With  the  exception  of  the  European  Symphurus  nigrescens,  all 
of  them  are  American. 

The  development  of  the  species  is  imperfectly  known.    According  to 
Giglioli,  the  larvsB  called  Bibronia,  may  belong  to  this  genus,  and  so 
poasibly  may  Delothyris  and  Charybdia, 
a.  Mis.  90 21 
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The  name  PUufttsia  belongs  properly  to  the  present  genus  rather  than 
to  the  type  of  Plagnsia  hilineata^  to  which  it  has  been  restricted  bj 
E^aap  and  GUnther.  It  is,  however,  preoccupied  in  crustaceans,  and  in 
any  case,  both  PlagvMa  and  the  substitute  name  Pldgiusa  are  antedated 
by  the  name  Symphurus. 

One  of  the  American  species  referred  to  Symphurus,  nebulosuSj  seems 
to  differ  widely  from  the  others  and  is  probably  the  type  of  a  distinct 
genus,  or  subgenus,  for  which  we  have  suggested  the  name  Acedia, 
This  name  is  applied  by  the  Cuban  fishermen  to  Symphurus  pl€tgima, 

ANALYSIS  OF  SPECIES  OF  STMPHURUS. 

a.  Scales  otenoid,  not  keeled.     (JSymphurua,) 
h.  Scales  small,  moderately  ctenoid ;  the  number  in  a  longitudinal  series  fmm  75 

to  105. 
0.  Dorsal  and  anal  fins  chiefly  black  anteriorly  and  posteriorly,  with  paler  edg- 
ings ;  body  moderately  elongate,  the  depth  3}  in  length ;  the  bad 
4^.  Scales  rather  small,  not  very  rongh,  about  80  in  a  longitndiul 
series.  D.  90 ;  A.  73  to  75.  Color  rather  pale,  plain  or  more  ot\m 
mottled  with  darker,  but  without  cross-bars ;  fins  chiefly  black  iritfa 

paler  edgings Nigrescexs,  tS?. 

cc.  Dorsal  and  anal  pale  anteriorly,  becoming  more  or  less  abruptly  black  pot- 

teriorly. 

d.  [Caudal  fin  abruptly  pale;  depth  4^  in  length;  head,  5^.     D.  96  to  100;  A 

86  to  87.    Scales,  88  to  90.    Color,  grayish,  speckled  with  brown; 

dorsal  and  anal  fins  black  on  last  tenth,  the  caudal  abruptly  pak: 

tips  of  fin-rays  vermilion.  ]    ( Croode  4'  Bean) Marginatus,  128. 

<2d.  Caudal  fin  black,  as  is  a  large  part  of  the  dorsal  and  anal ;  the  black  eitber 
continuous  or  in  the  form  of  large  spots.  Color,  brownish,  ofteo 
mottled,  usually  with  more  or  less  distinct  darker  cross-bands,  and 
with  longitudinal  streaks  along  the  rows  of  scales,  sometimes neartj 
plain  brown. 
0.  Scales  quite  small,  98  to  105. 
/.  Body  decidedly  elongate,  the  depth  about  4f  in  length;  D.  97;  A.  83; 

scales,  98 — Eloxgatus,  1^. 

ff.  Body  less  elongate,  the  depth  3^-  in  length ;  head,  5^ ;  longitudinal  streab 

very  distinct ;  D.  100 ;  A.  80 ;  scales  about  105 Atricauda,  ISO. 

ee.  Scales  somewhat  larger,  75  to  85 ;  body  rather  elongate,  the  depth  3i9  tu 
3f  in  length ;  the  head  5^  to  5};  D.  90  to  95 ;  A.  75  to  80. 

Plagusu,  131. 

oco.  Dorsal  and  anal  pale  throughout,  or  more  or  less  mottled  or  spotted  with 

darker ;  the  caudal  similarly  colored,  not  distinctly  black;  body 

not  very  elongate,  the  depth  3  to  3^  in  length.     (Probably  all  v*^ 

Tiei\Q%  oi  S.  plagima) Pulgiusa,  IS^ 

X.  Body  with  dark  cross-bands  more  or  less  distinct ;  the  fins  mottM 
or  speckled ;  upper  eye  slightly  in  advance  of  lower, 
t/.  Dorsal  rays  86  to  95 ;  anal  rays  75  to  80 ;  head  5  in  length ;  depti 
3^  ;  scales  85  to  93 ;  cross-bands  more  distinct  than  in  related  spedea 

Yar.  plaginta,  13S  {(t\ 

yy.  Dorsal  rays  78  to  85 ;  anal  rays  70  to  72 ;  head  5  in  length ;  d«ptk 

3i ;  scales  80  to  90 ;  color  light  brown,  with  darker  cross-bars,  whidi 

become  obsolete  with  age Yar.  punllus,  133  ()}• 
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XX.  [Body  uniform  grayish,  without  cross-bands ;  last  part  of  dorsal 
and  anal  with  3  or  4  oblong  black  blotches,  each  somewhat  larger 
than  the  eye ;  upper  eye  directly  above  lower ;  head,  5f  in  length; 
scales,  85 ;  D.  92;  A.  75.]    {Goode  4- Bean) 

Var.  diomedeanus  132  (0). 

[Scales  rather  large,  very  rough-ctenoid^  about  65-34 ;  depth,  3|  in  length ;  head, 

4i;  D.90;  A. 69  to  75;  color  clouded  brown,  somewhat  blotched.] 

{Goode  f  Bean) Piger,  133. 

Scales  yery  smaU,  ctenoid,  each  with  a  median  keel,  which  is  dark  and  promi- 
nent; snout  and  jaws  naked;  fin-raysin  increased  number.]    (Sub- 
genus Acedia  Jordan.) 
A.  Head,  5f ;  depth,  4| ;  D.  119 ;  A.  107  ;  scales,  120 ;  grayish,  every- 
where mottled  with  brown.  ]    (  Goode  4'  Bean) Nebulosus,  134. 

127.  STMPHURUS  NIQRESCENS. 

hwrue  mgreeceM  Rafinesqne,  Indice  all'  Ittiologia  Siciliana,  1810, 52  (Palermo). 

laia  lactea  Bonaparte,  Fauna  Ital.  Pesci,  about  1840. 

9pleitrop9  laeteue  Giinther,  iv,  490  (copied). 

ma  pida  Cocco  (fide  Giglioli). 

mia  ligulata  Cocco,  *'Alcuni  Pescl  del  mare  di  Messina,  1844,390"  (Messina) 

(larva). 
oamims  Uedifer  Schiodte,  Natur.  Tydsskr.,  v,  269,1867  (free-swimming  oceanic 

larvte). 

abiUU, — ^Mediterranean  Sea. 

e  have  examined  three  specimens  of  this  rare  species,  obtained  at 
xmo  by  Professor  Doderlein.  As  already  noticed,  this  is  a  genuine 
iber  of  the  genas  usually  called  Aphorigtia^  having  no  lateral  line. 
»e  three  specimens  have  the  body  nearly  uniform  in  color.  They 
3spond  to  the  Ammopleuropg  lacteus  of  European  authors.  A  speci- 
in  the  museum  at  Cambridge  from  ^N'aples  is  somewhat  mottled 
represents  the  nominal  species  Ammopleurojps  pictus. 

128.  STMPHURUS  MARGINATUS. 

risUa  marginaia  Goode  <&  Bean,  Bull.  Mu8.Comp.Zoo].,xii,  153.     (Off  St.  Vin- 
cent, etc.) 

abitat. — West  Indies. 

lis  species  is  known  only  from  the  original  types,  taken  in  deep  water 

o  324  fathoms)  in  the  West  Indies. 

129.  STMPHURUS  ELONGATUS. 

karietia  omata  var.  elongata  GUnther,  Fishes  Centr.  Amer. ,  1869, 473.    (  Panama. ) 
lunistia  elongata  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Comm.,  1882,  111.     (Panama.) 

abitat. — Pacific  coast  of  tropical  America. 

lis  species  is  not  uncommon  on  the  Pacific  coast  of  Central  America, 
pe  it  represents  the  closely  related  Symphurus plagusia.    Its  relations 
Symphurus  atricanda  are  still  closer. 
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130.  STMPHTTRUS  ATRICAUDA. 

Aphoristia  atricauda  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1880,  23  (San  Diego). 
Jordan  &  GUbert,  SynopaU  Fish.  N.  A.,  1882,  842.  Jordan  &  Gilbert,  Proc 
U.  S.  Nat.  Mu8.,  1882,  380.  (San  Jos^,  Lower  California. )  Jordan,  Proc  U.  S. 
Nat.  Mns.,  1886,  54. 

Habitat — Lower  California,  north  to  San  Diego. 

This  species  is  common  in  the  bay  of  San  Diego,  in  which  locaUty  the 
numerous  specimens  before  us  were  taken.  A  small  specimen  1^  inches 
long,  with  light  spots  on  the  colored  side  and  a  pale  ocellation  od  the 
black  of  the  tail,  tal^en  by  Mr.  L.  Belding  near  Gape  San  Lncas,  prob- 
ably belongs  to  the  same  species. 

Symphuriis  atricauda  is  very  close  to  8.  eUmgatus^  and  both  might  well 
be  regarded  as  geographical  varieties  of  S.  pUigusia, 

131.  STMPHTTRUS  PLAGUSIA. 

(Acedia.) 

Plaguaia  Brown,  Jamaica,  445,  No.  1.    (Jamaica.) 

Fleuraneoies  plagusia  Bloch  &  Schneider,  Syst.  Icbth.,  1801,  162  (after  Brown). 

AchiruB  omatus  Lac^pMe,  Hiat.  Nat.  Poiss.,  iv,  659, 1803  (on  a  specimen  '*  preeented  Iff 

Holland  to  France ''). 
Plagusia  omata  Cavier,  B5gne  Animal,  ed.  ii. 
Aphoriatia  omata  Kanp,  Wiegmann's  Arcbiv,  1858, 106.    Giinther,  iv,  490  (San  Do> 

mingo,  Jamaica).    Poey,  Synopsis,  1868,  409.    Poey,  Ennmeratio,  1875, 140 

(Havana).    Ener,  Novara  Flsche,  iii,  292.    (D.  90 ;  A.  75 ;  depth  3^  in  length; 

Rio  Janeiro. ) 
Plagusia  tessellaia  Qnoy  &  Gaimard,  Voyage  Uranie,  Zoologie,  240, 1824  (Rio  Janeiro). 
PUigusiahrasiliensis  Agassiz,  Spix  Pise.  Brasil.,  1827,  p.  89,  tab.  50.     (Brazil.) 
AphorisUaplagiusa  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1886, 53.   (Havana.)    (Not i9. plagwut 

of  this  paper.) 

Habitat. — West  Indian  fauna  (south  to  Eio  Janeiro). 

The  numerous  specimens  of  this  species  examined  by  us  are  from  Ha- 
vana,  Pernambuco,  Santos,  Rio  Janeiro,  Cuni5a,  and  Victoria* 

The  synonymy  of  this  specie^  is  somewhat  doubtful.  The  original 
type  of  Pleuranectes  plagiusa  was  sent  to  Linnseus  by  Dr.  Garden,  of 
Charleston.  It  would  therefore  appear  probable  that  this  specimen 
represented  the  species  of  this  genus  which  is  found  on  the  Carolina 
coast.  But  this  typical  specimen  is  still  preserved  in  the  rooms  of  the 
Linnsean  Society  in  London,  where  it  has  been  exaimined  bj  Goode 
and  Bean. 

From  their  notes  (Proc.  XJ.  S.  l^at.  Mus.,  1885, 196)  we  quote:  "The 
type  of  this  species  may  have  come  from  Africa  or  India.  There  is  con- 
siderable doubt  as  to  its  origin.  (See  Garden's  Correspondence  with 
Linn6,  page  314.)  D.  ca  92,  A.  ca  80.  Scales  77.  The  species  is  more 
elongate  than  our  specimens  of  Aphoristia  pla{fiusa^  so  called,  the  depth 
being  contained  in  the  total  length  without  caudal  4J  times  and  the 
head  6  times." 

As,  however,  no  species  of  this  genus  are  yet  known  from  Africa  or 
India,  it  is  rather  probable  that  Garden 's  flsh  actually  came  frtwn 
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arleston.  The  greater  slenderness  of  the  original  type  is  perhaps 
3  to  distortion,  and  the  smaller  number  than  usual  of  the  scales  does 
:  afiford  a  marked  distinction. 

)n  acconnt  of  the  fact  that  the  West  Indian  species  as  a  rule  is  a 
le  slenderer  than  the  northern  one  and  has  a  little  larger  scales, 
.  Jordan  has  elsewhei-e  adopted  for  the  former  the  Linnsean  name, 
I,  on  the  whole,  it  seems  more  probable  that  the  original  plagiusa  was 
)  northern  fish. 

The  name  amOitus  is  also  doubtful  in  its  proper  application.  The  only 
ng  distinctive  in  the  description  of  Lac^pMe  is  that  the  typical  speci- 
n  was  "  given  by  Holland  to  France."  Many  of  the  species  in  this 
itch  collection  seem  to  have  come  from  Surinam,  and  this  is  probably 
exception.  But  Lac6p6de's  description  might  apply  as  well  to  any 
ler  species  of  Symphurus  as  to  this. 

The  name  Pleuronectes  plagusiaj  given  by  Schneider  to  the  species  de- 
ibed  by  Brown,  seems  to  admit  of  no  doubt,  as  this  is  the  only  one  of 
)  group  yet  known  from  Jamaica.  If,  therefore,  the  name  pldffittsa 
used  for  the  northern  species,  or  dropped  altogether  as  not  identi- 
1,  the  present  species  will  stand  as  Symphurus  plagusia. 
>Ve  have  compared  numerous  specimens  from  Kio  Janeiro  (represent- 
:  the  nominal  species  tessellatus  or  brasiliensis)  with  others  (plagtma 
wnaia)  from  Havana.  There  is  certainly  no  permanent  difference. 
a  Brazilian  specimens  are  a  little  more  slender  on  an  average,  but 
re  are  numerous  exceptions,  and  all  variations  in  color  are  found  in 
h. 

132.  STMPHURUS  PLAGIUSA. 

(TONGUB-FISH.) 

a.  \b,t,  plagiusa. 

urtmeeiea  pUgiuaa  LinnaBtis,  Syst.  Nat.,  ed.  xii,  1766,  455  (on  a  specimen  from  Dr. 
Garden,  probably  from  Charleston,  bnt  the  locality  not  quite  certaim ;  amd  of 
TariooB  copyists). 

miehiky$ plagiusa  Gill,  Cat.  Fish.  £.  Coast  N.Am.,  1861,51  (name  only). 

pi9ia  plaffiusa  GiU,  Cat.  Fish.  East  Coast  N.  Am.,  1872-'3,  794  (name  only). 

crUtia  plagitua  Jordan  <&  Gilbert,  Proo.  U.  S.  Nat.  Mub.,  1878,  368  (Beaufort). 
Jordan,  op.  cit,  1880,  22  (St.  John's  River).  Jordan  &  Gilbert,  op,  cit., 
1882,  305  (Pensacola) ;  1882,  618  (Charleston).  Jordan  &  Gilbert,  Synopsis 
Fish.  N.  A.,a882,  842.    Jordan,  Proo.  U.  S.  Nat.  Mus.,  1884,  144  (Key  West). 

fU9ia  faadata  Holbrook,  MSS.  De  Kay.New  York  Fauna,  Fishes,  1842, 304  (Charles- 
ton). 

crittia  foBdata  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1886,  53. 

h.  Var.  pu9illu», 
orUiiapuHlla  Goode  &  Bean,  Proc.  U.  S.  N.  Mas.,  1885, 590  (Gulf  Stream ;  lat.  40°). 

e.  Var.  diomedeanus. 
vrUtia  dUmedeana  Proc.  U.  8.  Nat.  Mas..  1885,  589  (Gulf  of  Mexico ;  24  fathoms). 

ra&ito/.— South  Atlantic  and  Gulf  coasts  of  the  United  States. 
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This  species  is  very  commou  on  the  sandy  shores  of  our  South  Atlantic 
and  Golf  States.  Our  numerous  specimens  are  from  Beaufort,  Charles- 
ton, Pensacola,  and  Key  West. 

The  reasons  for  continuing  to  regard  this  species  as  the  original 
PleuroTiectesplagiuaa  of  Linnaeus,  are  given  under  the  head  of  Sgmpkwnu 
pldgusia. 

If  however,  the  name  plagiusa  be  referred  to  the  West  Indian  form 
or  dropped  as  unidentifiable,  the  name  fasdatus  would  then  hold  for 
this  species. 

The  characters  distinguishing  elongatusj  atricauda^  plagusiay  pla^im, 
pusillus^  and  diamedeantis  are  of  slight  value,  and  doubtless. all  will 
ultimately  prove  to  be  varieties  of  a  single  one,  the  coloration  of  the  fins 
being  more  marked  in  southern  specimens. 

A  specimen  nearly  six  inches  long  collected  at  Beaufort,  X.  C,  by 
Prof.  O.  P.  Jenkins  seems  referable  to  pusillus  rather  than  to  the  typi- 
cal plagiusa.  It  is  highly  mottled  in  coloration,  the  body  and  tins  heing 
profusely  speckled  and  blotched  with  blackish  besides  9  or  10  rather 
distinct  cross-bands.  D.  85,  A.  72.  Scales  about  80.  Depth  3J  in 
length. 

Another  large  specimen  7  inches  long  from  the  Florida  Keys  is  in  the 
museum  at  Cambridge.  This  has :  D.  82,  A.  72,  lat.  1.  76.  Depth  3  in 
length.  Color  brown  almost  plain,  except  that  the  fins  are  mottled, 
especially  posteriorly ;  caudal  fin  not  black. 

If  these  two  specimens  are  really  typical  of  Symphurus  puHllui,  it 
probably  cannot  be  separated  as  a  species  from  8.  plagiusa. 

The  form  called  diomedeanus  is  known  to  us  from  the  descriptioo 
only.  It  is  certainly  very  similar  to  S.  pUigiusa,  Perhaps  it  is  identical 
with  our  Key  West  specimens  of  the  latter.  These  are  very  pale,  and 
nearly  plain  gray,  as  would  be  expected  in  fishes  taken  from  the  coral 
sands. 

133.  SYMPHURUS  PIGER. 

Jphoristia pigra  Goode  <&  Bean,  Ball.  Mas.  Comp.  Zool.,  xiii,  5,  1886,  154  (St  Kitts, 
Key  West,  Cedar  Keys,  in  aboat  250  fathoms). 

Habitat — ^West  Indies  and  Gulf  of  Mexico,  in  deep  water. 
This  species  is  known  to  us  from  the  original  description.    It  is  evi- 
dently a  better  defined  species  than  are  most  of  the  others. 

134.  STMPHURUS  NEBULOSUS. 

• 

Aphoriaiianebulosa  Goode  Sl  Bean^  Bull.  Mas.  Comp.  Zool.,  xix,  1883,  192  (Golf  Strenit 

off  the  coast  of  Carolina). 
Acedia  nebuloaa  Jordan,  MSS. 

Habitat — Gulf  Stream. 

This  species  is  known  from  the  original  acconnt  only.  The  dewrip- 
tion  would  indicate  a  species  considerably  unlike  those  forming  the  r»fc 
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of  the  genus.  If  its  scales  are  really  keeled  it  may  form  the  type  of  a 
distlDct  genus.  The  increased  number  of  fin-rays  also  indicates  a 
probability  that  the  number  of  vertebne  will  be  found  to  be  similarly 
increased.  For  the  subgenus  of  which  this  is  the  type,  we  have  sug- 
gested the  name  of  Acedia, 

LARVAL  FORMS. 

(BiBRONL*:.) 

The  very  young  of  all  the  Fleuronectidce  so  far  as  known  are  trans- 
parent and  with  the  eyes  symmetrical.  At  a  length  of  from  one-fourth 
of  an  inch  to  an  inch  the  eye  of  one  side  moves  by  degrees  to  the  other 
side,  where  it  becomes  the  upper  eye.  The  question  has  been  much 
discussed  as  to  how  this  change  comes  about — whether  by  a  twisting 
of  the  head  so  that  the  eye  moves  over  the  line  of  the  profile,  whether 
by  passing  from  side  to  side  beneath  the  frontal  bone,  or  by  passing 
between  the  frontal  bone  and  the  bases  of  the  dorsal  rays,  or  whether 
by  each  of  these  methods  in  different  genera.  The  present  writers  have 
had  no  opportunity  to  make  any  observations  on  this  point,  the  state- 
ments which  follow  being  entirely  drawn  from  others,  chiefly  from  the 
papers  of  Dr.  Laigi  Facciol^.* 

According  to  Prof.  Japetus  Steenstrnp,t  who  has  examined  some 
"  plagusiiform''  specimens  {Symphurusf)  about  25  millimeters  in  length, 
the  eye,  by  a  combined  movement  of  rotation  and  translation,  goes  from 
its  original  position  to  the  other  side  by  passing  under  the  frontal  bone. 

Id  other  flounders  examined  by  Prof.  Alexander  Agassiz  the  eye 
is  said  to  have  crossed  from  side  to  side  above  the  frontal  bone,  pene- 
trating the  space  between  this  bone  and  the  dorsal  fin  by  sinking  into 
the  tissoes  of  the  head.  In  the  species  examined  by  Dr.  Facciol^  the 
eye  was  found  to  pass  between  the  frontal  bone  and  the  dorsal  rays, 
bot  without  penetrating  any  tissues.  During  the  passage  of  the  eye 
the  first  dorsal  ray  formed  a  projection  detached  from  the  cranium,  and 
in  the  notch  between  this  and  the  head  the  eye  has  passed  from  one  side 
to  the  other. 

It  has  not  been  easy  to  determine  with  certainty  the  species  to  which 
these  larval  forms  belong.  The  first  of  these  which  were  known  were 
described  by  Gocco  as  distinct  genera,  allied  to  the  flounders^  but  dis- 
tingoished  from  them  by  the  symmetrical  arrangement  of  the  eyes. 
For  the  group  thus  defined  Bonaparte  has  proposed  the  family  name 
of  Bibronidi  {Bibroniidce)^  and  this  name  has  been  adopted  by  some  of 
the  Italian  ichthyologists. 

*  ''SnUaStato  Giovaniledel  Ehomboidichthys  mancuSf"  Facciol^^  Natoralista  SicilianOy 
Ti,  1887,  and  "  Sa  di  Alcaui  Rari  Pleuronettidi  del  mare  di  Messina,  "  Nat.  Sicil.,  iy, 
1885. 

t  ''Om  Skjsebheden  hos  Flyndeme  og  navnlig  om  Vandringen  af  det  ovre  Oio  ira 
Blindaiden  til  Ojeeiden  tyera  igjennem  Hovedet,"  1864. 
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Lately  the  relations  of  these  forms  have  been  made  the  subjeet  of 
carefal  study  by  Dr.  Carlo  Emery,  Dr.  Lnigi  Facciol^  and  otheis  of 
the  Italian  naturalists,  and  no  doubt  remains  that  the  '^  Bibroniidct^  9k 
larval  flounders  and  soles. 

For  the  sake  of  completeness,  we  give  the  following  analysis  of  the 
nominal  genera  and  the  synonymy  of  the  species : 

AJ7ALTSIS  OF  THE  NOMINAL  GENERA  OF  BIBRONI^  OR  LARVAL  FLOUNDERS  AND  SOLES. 

a.  Eyes  wholly  sinistral ;  moath  toothless,  shaped  as  in  the  soles;  upper  Jaw  book- 
shaped  ;  head  very  small ;  caudal  fin  subsessilOi  free  from  the  donal  and 
anal;  scales  small,  caducous^  cycloid;  eyes  small;  pectoral  fins  botk 
present,  the  right  pectoral  small ;  ventral  fins  both  present,  free  from  anal; 
dorsal  fin  of  long,  simple  rays,  their  tips  much  exserted ;  body  moderately 
elongate ;  the  depth  3  in  length ;  dorsal  rays  100 ;  anal  rays  80.     P.  I2r-L 

Dblothtbis,  a. 

aa.  Eyes  partly  sinistral,  the  one  on  the  left  side,  the  other  on  the  vertex  (in  tbe 
act  of  transition);  form  pleuronectoid CoccoLU8,B. 

aaa.  Eyes,  one  on  either  side  of  the  head ;  strictly  symmetrical  (or  with  the  right  eye 
somewhat  higher  than  the  other),  and  with  a  notch  before  it,  between  the 
cranium  and  the  dorsal  fin. 
h.  Vertical  fins  scarcely  or  not  confluent ;  left  ventral  largest,  on  abdominal  ridge. 
0.  Body  excessively  compressed,  broadly  ovate,  its  depth  If  in  its  length;  botii 
profiles  very  convex;  the  snout  not  forming  an  angle ;  no  scaler;  Done  of 
the  dorsal  rays  prolonged ;  ventral  fin  single  (FtLcciold) ;  pectoral  fins  short, 
rounded,  with  fleshy  base  and  fringe-like  rays ;  D.  85;  A.  65.    Jaws  equal, 

with  small,  acute  teeth Peloru,  C. 

cc.  Body  more  elongate;  scales  present  or  absent;  pectorals  adipose,  with  fringe- 
like  rays. 

d.  Ventral  fin  single ;  first  four  rays  of  the  dorsal  well  separated  and  with 
mnch  exserted  tips ;  dorsal  and  anal  slightly  joined  to  caudal ;  depth  aboot 
4iinlength;  D.  4,  106;  A.  100.    (Emery) t Chartbdia, D. 

dd.  Ventral  fins  both  present,  the  left  ventral  with  more  prolonged  base ; 
dorsal  with  only  the  first  ray  (if  any)  prolonged ;  dorsal  and  anal  free  from 

caudal ;  depth  2^^  to  2  in  length  {Facciold) Chartbdia,  D. 

Ifh,  Vertical  fins  fully  confluent ;  form  lanceolate. 

e.  Body  linguiform,  the  depth  6  in  length;  no  teeth;  snout  obtuse;  eyes 
minute;  ventral  fins  two;  four  or  five  of  the  dorsal  rays  produced;  pec- 
torals pedunculate.    D.  90;  A.  80 BiBRONU,  £. 

ee.  Body  plagnsiiform  ;  perfectly  transparent Bascanits,  F. 

Synonymy  of  genera  of  larval  Pleuronectidce  or  Bibramke, 

Bibronla  Cocco,  ^'Intoruo  ad  alcuni  Pesci  del  mare  di  Messina.  Lettera  al  Sig* 
Angusto  Krohn  da  Livonia.  In  Giomale  del  Gabinetto  &.  Lettere  di  He»- 
sina.    Ann.  iii,  torn,  v,  fasc.  xxv.    Gennaio  e  febbraio  1844,  pmg.  21-90,  tar. 

2"  (/rfc  FaccioU)  (lignlata). 
Peloria  Cocco,  1.  c.  {hcBckcli). 

Coccolus  (Bonaparte)  Cocco,  1.  c.  {annecteru). 

Baacaniua  Schiodte,  Naturhist.  Tidsskr.,  v,  269,  1867  (tasdifer). 

Thyiis  Goode,  Proc.  U.  S.  Nat.  Mus.,  1880,  344  (pelluoidus :  name  preoccupied> 

Delothsrrla  Goode,  Proc.  U.  S.  Nat.  Mus.,  1883,  110  (pelluciduB), 

Charybdia  Facciolii,  Naturalista  Siciliano,  iv,  265,  1885  (rUppelli). 
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Synonymy  of  species  of  Bib ro nice, 

1.  D£LOTH7RIS  PELLUCIDUS. 

9  pellucidus  Goodo,  Proc.  U.  S.  Nat.  Mus.,  1880,  337,  344,  475.     (Gulf  Stream,  off 

Rhode  Island).    Jordan  &  Gilbert,  Synopsis  Fish.  N.  A.,  1882,  840  (copied). 
hjprU  pellucidus  Goode,  Proc.  U.  S.  Nat.  Mns.,  1883,  110. 

lis  fish  is  nnqaestionably  a  larval  form,  but  probably  the  adult  is 
yet  known.  In  some  respects  it  resembles  MonolenCj  in  others  it 
IS  allied  to  the  Cynoglossinas.  The  type  was  nearly  three  inches  in 
1:h. 

2.  COCCOLUS  ANNECTENS. 

dms  annectens  (Bonaparte)  Cocco,  1.  c,  1844  (Messina). 

[lis  species  has  not  yet  been  described  in  detail,  but  from  the  form 
he  body  it  would  seem  to  resemble  most  closely  the  young  of  Plato- 
fs  podas. 

3.  PELORIA  H21CKELI. 

*ui  hiEckeli  Cocco,  1.  c,  1844  (Messma).    Emery,  Contribnzione  alP  Ittiologia, 
405  (Naples).    FaccioU,  Nat.  Sicil.,  1885,  5. 

he  specimens  of  this  species  described  by  Facciol^  are  20  to  36  ™™ 
iDgth.  According  to  Facciol^,*  it  can  be  confounded  with  no  known 
ilea  of  Pleuronectoid.  Dr.  Emery  has  maintained  that  it  is  the 
ng  of  PUUophrys  podas^  and  his  figure  and  description  seem  to  ren- 
this  determination  almost  certain. 

4.  CHARTBDIA.    (Species.) 
'ia  ruppeUi  Emery,  Contribnzione  alF  Ittiologia  (Naples). 

he  description  given  by  Dr.  Emery  of  P.  riippelli  diverges  so  widely 
1  that  given  by  Dr.  Facciol^,  that  the  identity  of  the  two  may  be 
stioned.  If,  as  is  possible,  the  pectorals  in  the  achirous  forms  dis- 
ear  with  age,  this  species  may  belong  to  the  Cynoglossince,  More 
ly,  it  is  a  relative  of  Arnoglossus^  or  of  Monolene. 

5.  CHARTBDIA  RftPPBLLI. 

ria  ruppelli  Cocco,  1.  c,  1844  (Messina). 

Tfhdia  riippelli  FaccioU,  Nat.  Sicil.,  1885,  5  (Messina). 

his  is'  probably  the  young  of  some  species  as  yet  unknown  in  the 
It  condition.  Some  of  its  characters  suggest  Arnoglossus  ventralis. 
.ooording  to  Facciol^,  the  body  is  naked;  the  form  oval;  the  mouth 
ong  as  the  eye ;  right  eye  higher  than  left ;  first  dorsal  ray  only 
longed ;  no  scales ;  left  ventral  with  its  base  longer  than  the  right ; 
rth  30  to  40  ™.    D.  113,  A.  91. 

Non  ^  m  dabitarsi  che  qnesti  Plenronettidi  son  giovani  di  altro  specie  piii  grandi. 
aoltanto  che  la  Pelin-ia  hackeJi  non  pno  confondersi  con  nessnn  Plenronettide 
Kiato."    (Facciold,) 
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6.  CHAR7BDIA  RHOMBOIDICHTHTS. 

Charyhdia  rhomhoidiohthya  Facciol^,  Nat.  Sicil.,  1885,  6  (Messina). 

Form^  oval^  the  two  oatlines  similar ;  snout,  obtase,  somewhat  prom- 
ineut^  teeth,  insensible;  eye,  4^  in  head,  the  right  a  little  above  tbe 
left;  none  of  the  dorsal  rays  prolonged;  scales,  cycloid,  thin;  lst«nl 
line  without  arch;  length  40  "°».    D.  99,  A.  74,  V.  6. 

This  form  seems  to  be  allied  to  Syacium  and  Amoglossus, 

7.  BIBRONIA  LIGULATA. 

B%br<mia  ligulata  Cocoo,  Lc,  1844  (Messina).    Facciol^,  Nat.  Sicil.,  1885,4  (MeniDt). 

This  form  is  known  from  specimens  one-third  of  an  inch  in  length.  If 
we  suppose  that  in  Symphurtis  the  pectoral  fins  become  atrophied  with 
age,  this  may  well  be  the  larva  of  Symphurus  nigreacens. 

8.  BABCANIUS  T22DIFER. 

Baacanius  tcedifer  Schiodte,  "Naturhist.  Tydsskrift,  v,  269, 1867"  (Oceanic). 

We  have  not  seen  the  original  description  of  this  form,  but  from  the 
references  made  to  it  by  other  authors  it  would  appear  to  be  a  lanal 
Symphurus. 

RECAPITULATION 

The  following  is  the  Mst  of  the  genera  and  species  of  flounders  now 
recognized  by  us  as  occurring  in  the  waters  of  North  America  and 
Europe : 

The  general  distribution  of  each  may  be  indicated  by  the  following 
letters : 

E.  Earope  (North  of  Spain). 
M.  Mediterranean  Sea. 

B.  Bassalian  or  deep-sea  fauna  of  the  Atlantic. 
G.  Greenland  fanna. 

N.  East  coast  of  United  States;  Cape  Ckyd  to  Cape  Hatteras. 

S.  Soath  Atlantic  and  Golf  coast. 

W.  West  India  &nna.  * 

R.  Brazilian  fauna  (Rio). 

T.  Patagonian  fauna  (Terra  del  Fuego). 

P.  Panama  fauna. 

v.  Chilian  fauna  (Valparaiso). 

C.  Califomian  fauna. 
A.  Alaskan  fauna. 

SubfamUy  I.-HIPPOGLOSSDfiE. 

1.  Athereethee  (Jordan  &  Gilbert). 

1.  Atheresthes  atomitis  (Jordan  &  Gilbert).    A. 

2.  Platysomatichthys  Bleeker. 

2.  Platysamatidhthys  hippogloasoides  (Walbaum).    G. 

3.  HippogloBStiB  Cuvier. 

3.  Bippogloaaus  hippogloaaua  (Linnaeus).    E.  G.  A. 
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Lyopsetta  Jordan  Sc  Goss. 

4.  Lyopsetta  exilis  (Jordan  &  Gilbert).    A. 

Bopsetta  Jordan  &,  Goss. 

5.  Eop§etta  jordani  (Lockington).    C. 

HippogloasoideB  Gottsche. 

6.  Mippaglass&ides  plaiessaide$  (Fahncius).    E.G. 
6  (&). var.  Umandoides  Bloch.    E.  G. 

7.  Hippoglo9soid€9  elassodon  Jordan  &  Gilbert.    A. 

Psettiohthyv  Girard. 

8.  PgetUektkya  melanoetictua  Girard.    C.  A. 

Hippoglossina  Steindachner. 

9.  Hippoglo89ina  macropa  Steindachner.     P. 

10.  H\ppogloB9ina  micraps  Giintber.    V. 

ZystretuyB  Jordan  and  Gilbert. 

11.  Xystreurys  liolepis  Jordan  <&  Gilbert.     C. 

ParalichthyB  Girard. 

12.  ParalickthyB  califomicus  (Ayres).     C. 

13.  Paralichthys  hrasiliensis  (Ranzani).     R.  W. 

14.  ParaUchthy8  adtpersus  (Steindachner).    P.  V.     (Possibly  to  be  called  P. 

hingi.)*' 

15.  Paralichthys  dentatu8  (Linnaeus).    N.  S. 

16.  Paralichtkys  lethoatigma  Jordan  &  Gilbert.    N.  S. 

17.  Paralichthya  squamileniua  Jordan  <&  Gilbert.     S. 
Id.  Paralichthys  albiyutia  Jordan  &.  Gilbert.     S. 

19.  Paralichthys  patagonicue  Jordan.    T. 

20.  Paralichthys  oblongus  Mitchill.    N. 

Ancylopsetta  Gill. 

21.  Ancylopsetta  quc4rocellata  Gill.     S. 

'  22.  Ancylopsetta  dilecta  (Goode  &,  Bean).     B. 

SubfemUy  E -PLEUEONEOTINJE. 

PhrynorhombiiB  Giinther. 

23.  Pkrynorhomhus  regius  Bonnaterre.    M.  E. 

ZengopteruB  Gottsche. 

24.  ZeugopteruB  punciatus  (Blooh).    E. 

LepidorhomboB  Giinther. 

25.  LepidorhombuB  whiff-i€tgonis  (Walbanm).    E. 

26.  Lepidorhombus  norvegicus  (Giinther).    £.    (Donbtful  species.) 

CitharoB  Bleeker. 

27.  Citharus  Unguatula  (Linnsens).    M. 

Pleuronectea  (Linnieus)  Fleming. 

J  Pleuronectes. 

28.  Pleuronectes  maximuB  Linnsens.    E.  M. 

28  {I). var  maotums  (Pallas).    M. 

$  BoihuB  Rafinesqne. 

29.  Pleuronectes  rhombus  LiiuniBUS.    E.  M. 

30.  Pleuronectes  maculatus  Mitchill.    N. 

• 

WippogloB9u»  Icingi  is  known  from  a  drawing  only,  executed  by  unscientific  hands. 
11  respects  but  one  this  drawing  agrees  well  with  P.  adspersus.  The  first  18  of 
66  rays  of  the  dorsal  are  represented  as  lower  than  the  others,  apparently  forming 
stinct  portion.    Depth  2  in  length.    Anal  rays  51. 
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17.  AmogloBSUB  Bleeker. 

,  fi  Arnoglo88U8, 

•  

31.  Arnoglo88U8  lophote8  GUntber.    M.    (Doubtfal  species ;  perhaps  ideotii 

with  J.  grohmanni — perhaps  with  Bothus  imperialU  Rafinesqae 

32.  Arnoglo88U8  grohmanni  (BoDaparte).    M. 

33.  Arnoglo88U9  con8per8U8   (Canestrini).    M.     (Doubtful   species;  probab 

same  as  the  next.) 

34.  Arnog1o88U8  laterna  (Walbanm).  M.  E. 

36.  Ai'noglo88U8l  Jimhriatu8  {Goode&  Bean).  B.     (Probably  type  of  a  distiuci 
genus. ) 

$ . 

36.  Arnoglo88U8l  ventraU8  (Goode  &  Bean).    B.     (Perhaps  type  of  adirtinct 

genus.) 

18.  Platophrye  Swaiuson. 

37.  Plaiophrys  potUu  (Delaroche).    M. 

3d.  P1atophry8  8inno8U8  (Poey).    W.    (Doubtful  species.) 

39.  Plaiophry8  con8teUatun  Jordan.    V. 

40.  Platophry8  ocellatU8  (Agassiz).     S.  W.  R. 

41.  Platophrys  maculifer  (Poey).     W.  (Synonymy  doubtful.) 

42.  Platophrys  elUpiicus  (Poey).    W.  (Doubtful  species.) 

43.  Platophry8  lunatu8  (Linnasus).     W.  R. 

44.  Platophry8  leopardinm  (Giinther).     P. 

19.  Syacium  Ranzani. 

45.  Syacium  comutum  (GUnther).     R. 

46.  Syacium  papillosum  (Linnaeus).     S.  W.  R. 

47.  Syacium  micrurum  (Ranzani).    S.  W.  R. 

48.  Syacium  laiifrons  (Jordan  &,  Gilbert).     P. 

49.  Syacium  ovale  (GUnther).    P. 

20.  Azevla  Jordan. 

50.  Azevia  panamen8i8  Steindaohner.    P. 

21.  CitharlchthyB  Bleeker. 

$  Orthopsetta  Gill. 

51.  Citharichthy8  8ordidu8  (Girard).    C. 

52.  Citharichthy8  8tigm(BU8  Jordan  &,  Gilbert.    C.  (Doubtful  species.) 

$  Citharichthys, 

53.  Citharichthy8  dinoceroa  Goode  &  Bean.     B. 
64.  Citharichthy8  arctifrons  Goode.    B. 

55.  Citharichthy8  unicornis  (jk>ode.    B. 

56.  Citharichthy8  macrop8  Dresel.     S. 

57.  Citharichthy8  uhleri  Jordan.    W. 

58.  Citharichthy8  8pilopieru8  Giinther.     S.  W.  P.  R. 

59.  Ciiharichthy8  sumichrasti  Jordan.    P. 
59(6).  * Citharichthy8  micro8tomu8  GiW.    S. 

22.  EtropuB  Jordan  &  Gilbert. 

60.  Etropus  ectenes  Jordan.    V. 

61.  Etropu8  rimosus*  Goode  &  Bean.    S. 

62.  Etropu8  cro88ot»s  Jordan  &  Gilbert.    S.  W.  P.  R. 

*We  are  probably  in  error  in  regarding  Etropui  rimo8U8  as  identical  with  CUl 
iehtkys  microstomus.    The  latter  has  a  larger  month,  the  maxillary  2i  in  head,  i 
of  nearly  4  as  in  the  former. 
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GOnther. 

63.  Thysanopsetta  naresi  Gtinther.    T. 

.  Hffonolene  Goode.    (Genas  of  ancertain  relationshipn. ) 

64.  ManoUne  sessilicauda  Goodo.    B. 

65.  MonoUne  atrimana  Goode  &  Beau.    B. 


SubfamUy  m.-ONOOPTEEINiE. 

S.  OncopteruB  Steindachner. 

66.  Oncopterus  darwini  Steindachner.    T. 

Subfamily  IV.-PLATESSINJE. 

:6.  PleoToniclithyB  Girard. 

67.  Pleuronichikys  decurrens  Jordan  &,  Gilbert.    C.  A. 

68.  Plemronickihya  veriioalU  Jordan  &,  Gilbert.    C.  A. 

69.  Fleuroniehihys  ccenoaus  Girard.     C.  A. 

B7.  HypflopMtta  Gill. 

70.  JBjfp§op$etta  guitulaia  (Girard).    C. 

28.  Pazophxys  Girard. 

7L  Faraphrgi  vetulus  Girard.    C.  A. 

29.  Inopsetta  Jordan  &  Goes. 

72.  Inoptetia  isohyra  (Jordan  &  Gilbert).    A. 

^-  laopfletta  Lookington. 

73.  IwpseUa  iwlepU  (Lockington).    A.  C. 

^1-  Lepldopsetta  Gill. 

74.  Lepidopaeita  bilineata  (Ayres).    C. 
74  (6).  umbrosa  (Girard).    A. 

32.  Limanda  Gottstbe. 

'iS,  Limanda  fetruginea  (StoTer),    G. 
7G.  Limanda  limanda  (Linmens).    £. 
77.  Liautnda  aapera  (Pallas).    A. 
7d  Limanda  beani  Goode.    B. 

^-  PseadoplenroiiecteB  Bleeker. 

79.  PseudopJeuronecies  americanus  (Walbaum).    N. 

80.  Paendopl  euranectea  pinnifaaciatus  (Kner).    A.    (Generic  relations  nncer 

tain.) 

^'  Platessa  Cuvier. 

$  Plaieasa. 

81.  Plalesaa  plateaaa  (Linnsens).     E.  M. 

81(6).—— pseudofle&us  (GottBche),    E, 

Si.  Platesaa  qnadritubercuJata  {FalioB).    A. 

$  Flesua  Morean. 

83.  Flatesaa  ftesus  LiiunaiUB,    E.  M. 

83  (5). glabra  (Ratbke).     M. 

5.  Liopaetta  GUI. 

84.  Liopsetta  dvinenaia  (LiUioboTg).    E.     (Doubtful  species,  probably  identi- 

cal witb  L.  gJacialis,) 

85.  Liopaetta  pulnami  (Gill).     N.     (Probably  identical  witb  tbe  next.) 

86.  Liopaelta  glacialut  (Pallas).    A. 
!6.  Platichthys  Girai-d. 

87.  Platichthja  atellatus  (Pallas).     A.  C. 
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37.  MicroBtomnB  Gottsche.     (To  be  called  CyntcogloMua  if  IficrM/omtif  be  deened 

preoccupied.) 

88.  Microsiomus  kitt  (Walbaum).    E. 

89.  Mioro8tomu8  ptioificus  (Lockington).    A. 

38.  GlyptocephaluB  Gottsche. 

90.  Qlyptooephalm  cynoglossus  (Linnseus).    E.  G. 

91.  Glyptocephalus  zetchirus  (LocklDgtoD).    A. 

Subfamily  V -SOLEINa: 

39.  Solea  QueDsel. 

^  Solea. 

92.  Solea  solea  (LiDDaBUs).     E.  M. 

93.  Soteq  capelUmis  (Steindachner).    M.    (Doubtful  species.) 

94.  Solea  brasilienHa  {Cuvier).    R.    (Species  unknown  to  recent  wnten.) 

$  Pegusa  Giinther. 

95.  Solea  kleini  (Risso).     M. 

96.  Solea  aurantiaca  (Gnnther).    E.     (Doubtful  species.) 

97.  Solea  kucaris  (Risso).    M.     (Synonymy  doubtful ;  perhaps  to  bectlled 

S.  soriba.) 

98.  Solea  theophila  (Risso).    M.    (Synonymy  somewhat  doubtful.) 

99.  Solea  variolosa  (Kner).     R. 

40.  MonochiruB  Rafinesque. 

$  Quenselia  Jordan. 

100.  Monochirus  ocellatus  (Linnadus).     M. 

$  Microchirus  Bonaparte. 

101.  Monochirus  luteus  (Risso).     M. 

102.  Monochirus  variegatus  (Donovan).     M.  E. 

103.  Monochirus  minutus  (Parnell).  M.    (Doubtful  species.) 

$  Monochirus, 

104.  Monochirus  hispidus  Rafinesque. 

41.  AchiruB  Lac^pMe. 

$  Baiostoma  Bean. 

105.  Achirus  achirus  (Liimaius).    W.  R.     (Possibly  to  be  called  J.yro"^) 

106.  Achirus  inscriptus  (Gosse).    W.  S. 

107.  Achirus  klutizingeri  (Steindachner).     P.  V. 

108.  Achirus  mentalis  (Giinther).     R. 

109.  Achirus  lineatus  (Linnseus).     S.  W.  R. 
109  (6). hrachiali^  (Bean).     S. 

109  (c). vomifer  (Jordan  &  Gilbert).     S. 

110.  Achirus  mazatlanus  (Steindachner).    P. 

111.  Achirus  f on secen sis  (Giinther).     P. 

112.  Achirus  punctifer  (Csk8te]nan),     R. 

113.  Achirus  scutum  (Giinther).     P. 

114.  Achirus  garmavi  (J ordiiu).    R. 

$  Achirus. 

115.  Achirus  fimbriatus  (Giinther).     P. 

116.  Achirus  fasciaius  (Lac^Sp^do).     N.  S. 

117.  Achirus  pauametisis  (Steindachner).     P. 

118.  Achirus  jenyn si  C Giinther).     R. 

\\^  {h).  Achirus  hrenizi  (Weyenbergh).    R.     (Species  unknown  to  ns.) 


i 
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Grynmachirns  Kan  p. 

119.  Gymnachirus  faaoiaius  (Gilnther).     R. 

120.  Qymnachirus  nudtu  (Kanp).     R. 

Acbiropsis  St43iiidachner. 

121.  AckiropHs  natUreri  (Steindachner).    R. 

122.  Ackiroj^Ha  asphyxiatus  (Jordan).    R. 

Apionichthyv  Kaup. 

123.  Apianidhihya  unicofor  (Gtinther).    W.  R.    (Synonymy  a  little  uncertain.) 

124.  Apianichihys  ottonis  (BteindachneT).    M.     (Doabtful  epeoies.) 

Braohlma  Swainson.    (To  be  called  Synaptura  if  JBrachiru8  be  regarded  as  preoo 
cupied.) 

125.  Braehirus  savi^yi  (Kanp).    M. 

126.  Bradkirus  luHtanioM  (Capello).    M.     (Species  unknown  to  us.) 

Subfanuly  VT.-CYHOGLOSSINi:. 

Symphnms  Rafinesque. 

$  Symphurus. 

127.  Symphurus  nigresoena  (Rafinesque).    M. 

128.  Symphurus  marginaius  (Goode  &,  Bean).    W. 

129.  Symphurus  elongatus  (Gilnther).    P. 

130.  Symphurus  atricauda  (Jordan  &  Gilbert).    C. 

131.  Symphurus  plagusia  (Bloch  &  Schneider).    W.  R. 

132.  Symphurus  plagiusa  (Linnieab).    S. 

132  (6). pusillus  (Goode  &  Bean).    S. 

132  (o). diamedeanus  (Goode  &  Bean).    S. 

133.  ^^mpAwriMiH^^er  (Goode  &  Bean).    W. 

$  Acedia  Jordan.     (Probably  a  distinct  genus.) 

134.  Symphurus  nebulostis  (Goode  &  Bean).    W. 

LARVAL  FORMS.     (BibranicB.) 

A.  Delothyris  Goode. 
^othyris  pcllucidus  (Goode).     B. 

B.  CoccoLUS  Bonaparte. 
^coolus  annectens  (Bonaparte).    M. 

C;  Peloria  Cocco. 
Gloria  hceckeli  (Cocco).     M. 

D.  CUARYBDIA  FaccioliL 

^ryhdia  sp.  (Emery).     M. 

iaryhdia  rUppelli  (Cocco).     M. 

\9ryhdia  rhomboidichthys  (Facciol^).     M. 

E.  BiBRONiA  Cocco. 
\bronta  ligulata  (Cocco).     M. 

K.  Hascanius  Schiodte. 
ucaniuH  to'diftr  (SchiruUf).     B. 

<(DiANA  University, 

Bloomington^  Ind,^  July  10,  1887. 
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FlQ.  1 .— ATHERE8THE8  STOMIAS  Jordan  &  Gilbert.     Th«  Arrow-toothed  Halibut. 

(From  No.  2^^Z6■.  Point  Reyea,  California.) 
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FfG.  2.— PLATYSOMATICHTHYS  HIPPOGLOSSOIDES  (Walbaum).     The  Greenland  Halibut 
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Fig.  7.— PARALICHTHYS  LETHOSTIQMA  Jordan  &  Gilbert.     The  Southern  Flounder. 

(No.  21279:  Saint  John's  River,  Florida.) 
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Fig.  8.— PaRALICHTHYS  OBLONGUS  (Mitchlll).    The  Four-spotted  Flounder. 

(No.  10730:  Wood's  Holt,  Massachljsetts.) 


Fig.  12.— LiMANDA  FERRUGINEA  (Storer).     The  Rusty  Dab. 
(No.  21020:  Halifax.  Nova  Scotia.) 
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Fig.  14.— PSEUDOPLEURONECTES  AMERICANUS  (Walbaum).    The  Flat  Fish,  or  Wir>ter  Flounder. 
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Fig.  1  5.— PLATESSA  PLATESSA  Linnaeus     The  Plaice. 
iFrom  No.  21175:  France.) 
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Fig.  18«-PLATICHTHYS  STELLATUS  (Pallas).     The  Great  California  Flounder. 

(From  a  reversed  example.) 
(No.  24164:  San  Francisco,  California.) 
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Fig.  20.— SOLEA  SOLEA  Linn«us.    The  Sole. 
(From  No.  17324:  Helsinburg,  Sweden.) 
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cynoglossa 76 

flmbriata 91 

fonsecensis 90 

gronovii 87 

impar 81 

insoripta 87 

jenynsi 92 

kldni. 3,77,78,80,110 

klnnzixigeri 88 

lasoaris 78,80.81,110 

limanda 30 

lixmei 79 

Inctnosa 80 

latea 83 

macolipiiiniB , 88 

mazatlana 89 

mentalla 88 

minata 84 

monoohir 84 

nasata 81 

nattereri 93,94 

ooellata 83 

ocnlata 83 

panameniiis 92 

pilosa 89,90 

punctata 43 

reticulata 87 

rhomboide 88,41 

acriba 80,81,110 


Piffr 

Solea  scutum .*. N 

solea 3,T7.78.7M18 

theopbila 79,«,a,m 

rariegata 88 

variolosa 71,81,110 

vulgaris i7,T» 

SoleinsB 2;3,5,«,lfi,S«,U9 

Solenoides U 

Soleotalpa K 

unicolor !....     IS 

Syacium 4. 8, 44. 47,  im« 

comutum K4&,U8 

latifh)ns 45, 47.  MB 

micmrum 3^44,4S,48,47,1« 

ovale 45i,47,l« 

papillosum 3.45,41,191 

Sympbums 5, 11, 95^  97, 98, 101, 103. 11^  111 

atricanda S,98,89.1M.lll 

elongatus 98,91,100,111 

msu'giiiatus 98,98,111 

nebnlosus 98, 99, 102.  lU 

nigrescens 3.97,96.99,104,111 

piger 99,l«.m 

plaginsa 3. 96. 100, 101  111 

diomedeaniis S9, 101,  111 

puaillus 9S,  101.111 

plagusia 96,98,100.101.16X111 

pnsUluB If! 

Synaptnra 74.11,111 

Insitanica *« 

savignyi f 

Tappa  impiriali r 

Tbymallns 74 

Thymalus _ 74 

Thyris m 

pellncidus 1» 

Tbysanopsetta 4,9,53,S^I00 

naresi 58^1* 

Trinectes H 

scabra * 

Uropsetta » 

califomica tl 

Xiphldlon 74 

Xipbidium "4 

Xipbister 7« 

Xystreorys 4,7,UlllM'' 

Uolepis 2, 18,  in  M? 

Zeugopterua 4,8.26,27,S8lHl^ 

gottscbe V 

megastoma « 

punotatus 1,%^ 

nnimaoalatOB ^ 

▼elivolaiia....... ^ 


II.— A  REVIEW  OF  THE  SCIMIDiE  OF  AMERICA  AND  EUROPE. 


By  David  Starr  Jordan  and  Carl  H.  Eiornmann. 


In  the  present  paper  we  have  *  attempted  to  give  the  synonymy 
»f  the  species  of  Scicenidce  foand  in  the  waters  of  North  and  Soath 
Lmerica  and  of  Earope,  together  with  analytical  keys  by  which  the 
^nera  and  8X)ecies  may  be  distinguished.  The  paper  is  based  on  the 
collections  in  the  mosenm  of  the  University  of  Indiana,  on  a  large  series 
belonging  to  the  National  Mnseam,  the  most  valuable  part  of  this 
series  being  the  collections  made  by  Professor  Gilbert  at  Mazatlan  and 
Panama,  and  on  the  collections  in  the  Mnseam  of  Comparative  Zoology 
at  Cambridge,  Mass.  This  collection  is- especially  rich  in  Soath  Amer- 
ican forms,  and  nearly  ail  of  our  information  regarding  the  South 
American  species  has  been  drawn  from  it.  All  the  representatives  of 
this  family  in  the  museum  at  Cambridge  have  been  examined  by  the 
senior  anther  of  this  paper,  and  for  all  statements  regarding  the  South 
American  species  he  is  responsible. 

We  wish  to  express  our  special  obligations  to  Prof.  Alexander  Agas- 
siz,  Director  of  the  Museum  of  Comparative  Zoology,  and  to  IVIr.  Samuel 
Grarman,  curator  of  the  fishes,  for  the  free  use  of  the  material  in  the 
mosenm,  and  to  Dr.  Tarleton  H.  Bean  for  a  loan  of  special  desiderata 
from  the  United  States  National  Museum.  Through  the  aid  of  these 
two  great  museums  we  have  been  enabled  to  examine  nearly  all  the 
species  included  in  the  present  paper.  The  only  species  not  seen  by 
OS  are  the  following:  Cestreua  obliquatusj  Larimus  stahli^  Sciwna  gilliy 
Seuma  keterolepiSj  Pachyurua  francisciy  Paohyurus  schomburgkij  Pachy- 
fops  triJUi9j  Umbrina  reedij  Lonchurus  lanceolatuSy  and  JEqties  pulchevy 
ten  of  the  113  species  recognized. 

There  is  room  for  much  difference  of  opinion  as  to  the  proper  sub- 
division of  the  SciamidiB  into  genera.  There  are  few  families  in  which 
the  various  types  are  more  definitely  joined  together  by  intermediate 
forms  than  in  the  present  one.  The  subdivisions  must  be  more  or 
less  arbitrary,  or  else  the  great  bulk  of  all  the  species  must  be  thrown 
into  two  genera,  Sckena  and  OtoUthits.  Such  an  arrangement,  however, 
tends  to  obscure  the  inter-relations  of  the  species,  and  so  we  have 
adopted  as  distinct  genera  all  the  subordinate  groups  which  we  are 
able  to  restrict  and  define  by  structural  characters  of  some  importance. 
[11  343 
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It  is  bat  fair  to  say,  however,  that  the  arrangement  adopted  is  not  en- 
tirely satisfactory  to  as.  The  genera  recognized  are  not  eqaivaleDtin 
valae,  and  no  subdivision  is  possible  in  which  they  can  be  made  m. 
The  species  of  Scicenince  with  long  gill-rakers  {StelUferus^  &c.),  and 
those  with  short  ones  {ScioBna,  &c.)  form  together  an  almost  perfect 
series.  The  characters  on  which  the  first  of  these  groups  is  by  us  sab- 
divided  into  distinct  genera  (dentition,  armatare  of  the  preopercle,  &c) 
cannot  apparently  be  used  for  this  purpose  among  the  Sciamce^  as  the 
gradation  there  is  more  perfect  and  the  extremes  less  marked.  It  is 
quite  true  that  a  character  may  have  a  generic  value  in  one  section  of 
a  family  and  not  in  another,  yet  such  generic  characters  of  partial  ap- 
plication should  always  be  looked  upon  with  question. 

The  8ci€enid4B  fall  naturally  into  two  suborders,  which  are  well  dis- 
tinguished from  each  other,  and,  so  far  as  we  know,  not  connected  bj 
intermediate  forms.  These  are  the  Otolithitue  and  the  8ei4jenin4B,  The 
extremes  of  the  former  group  (Seriphusj  Archoacion)  have  been  of  late 
usually  set  off  as  a  distinct  subfamily — IsopisthitMd.  Dr.  Bleeker  has 
even  removed  this  group,  IsopiathincBj  from  the  family  of  Sckenida  alto- 
gether. There  is  no  warrant  for  this  arrangement.  While  Seriphtt 
seems  quite  different  from  the  other  OtolithincBj  Archoscion  is  intermedi- 
ate between  Seriphus  and  CestrefiSj  and  from  the  latter  it  is  scarcely  to 
be  distinguished  generically,  so  perfect  is  the  gradation  in  the  series  of 
species.  At  the  opposite  end  of  the  series  the  genus  Eques  represents 
an  aberrant  form  of  the  Scicenince^  and  another  is  represented  by  ApUh 
dinotm  and  Poganias.  The  differences  existing  do  not  apparently  re- 
quire the  recognition  of  either  of  these  groups  as  subfamilies,  and  we 
refer  all  to  the  Scicenince. 

The  Scicenince  constitute  an  irregularly  graduated  series,  the  characters 
changing  by  small  and  often  scarcely  perceptible  gradations  firom  tbe 
forms  allied  to  Oestreus  on  the  one  hand  to  those  approac^ng  JSSgvet  cm 
the  other. 

We  begin  our  series  with  the  genus  Seriphus^  which  is  i>erhaps  most 
nearly  related  to  the  other  percoid  forms,  and  we  close  it  with  JSjfv^ 
which  stands  at  the  opposite  extreme  from  Seriphus.  In  passin^g  dovn 
the  series  from  Nebris  and  Odontosdonj  the  most  OtoUthus-Uke  of  the 
Scicenince,  to  Scicena^  MenticirrhuSy  Eques,  and  the  other  extreme  fonna^ 
we  find,  as  has  been  already  stated,  no  very  sharp  line  of  division.  Tbe 
middle  line,  if  we  may  so  speak,  lies  between  BairiieUa  chryaoleuea  and 
Sdcena  sciera,  two  species  closely  allied  to  each  other. 

JSTothing  could  be  more  unnatural  or  more  ineffective  than  the  subdi- 
vision adopted  by  Cuvier,  whereby  the  Scicenince  without  barbels  are* 
divided  into  three  groups,  Corvina,  Johniusy  and  Sdcenc^j  solely  on  the 
strength  of  the  second  anal  spine.  This  is  large  in  Corvtno,  very  feriite 
in  Sdcena,  and  intermediate  in  Johnius.  Otinther's  arrangement^  by 
which  the  species  referred  to  Johniue  are  divided  between  Corvine  and 
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ScUena,  is  no  better,  as  very  many  of  the  species  have  this  spine  neither 
large  nor  small,  and  could  as  well  be  placed  in  the  one  group  as  the 
other.  Bleeker  divides  this  group  into  Pseudoscicenaj  species  with  the 
mouth  oblique  and  the  jaws  snbequal,  the  lower  jaw  with  the  teeth  of 
the  inner  row  enlarged,  and  Johnius  with  the  mouthv  horizontal  and  the 
lower  jaw  included,  the  teeth  of  the  lower  jaw  being  in  villiform  bands. 
This  arrangement  is  better  than  the  other  only  in  theory.  The  charac- 
ters chosen  are  of  more  value  as  indicating  relationship,  but  they  cannot 
be  applied  in  practice,  as  there  are  intermediate  gradations  of  all  sorts. 
The  type  of  Pseudoscicena  (Scicena  aquila)  is  in  fact  much  more  nearly 
related  to  the  type  of  Johnius  than  to  most  of  the  species  associated 
with  it  in  Pseudoscicena. 

As  we  proceed  along  the  series  of  Scicenince  from  Larimus  towards 
Mentidrrhus^  the  following  changes  are  notable :  In  the  Larimus  type  the 
pores  on  the  snout  are  small  and  few,  and  there  are  no  distinct  slits  or 
lobes  on  the  snout  above  the  upper  jaw ;  in  the  other  tyi>e  the  pores  be- 
come large  and  conspicuous,  4  to  6  in  number,  and  the  thickened  snout 
above  the  upper  jaw  has  two  slits  on  each  side,  bounding  two  dermal  lobes. 
The  mouth  becomes  smaller,  narrower,  more  horizontal  as  we  proceed 
towards  3{enticirrhuSy  the  lower  jaw  shorter,  and  the  bands  of  teeth  in 
both  jaws  more  and  more  broad,  those  in  the  lower  more  decidedly  vil- 
liform ;  the  pores  on  the  chin  become  larger  and  more  numerous,  the 
number  rising  from  2  to  5 ;  the  lower  pharyngeals  become  larger,  and 
their  teeth  larger  and  less  acute ;  the  preorbital  becomes  wider  and 
more  gibbous,  the  gill-rakers  shorter,  fewer,  and  more  like  tubercles ; 
the  anal  fin  is  placed  farther  forward^  and  the  spines  of  the  fins  gen- 
erally are  less  slender  ^  the  scales,  as  a  rule,  become  rougher,  and  the 
rows  of  scales  less  regular  in  their  direction.  The  flesh,  as  a  rule,  be- 
comes firmer,  coarser,  less  agreeable  in  flavor,  and  of  less  value  as  food, 
but  this,  like  some  of  the  other  characters  mentioned  above,  is  subject 
to  much  variation. 

It  may  be  noted  that  in  some  Scicenidce  the  middle  rays  of  the  caudal 
are  more  produced  in  young  specimens.    In  some  also  the  serrations 
on  the  preopercle  become  weaker  or  even  obsolete  with  age. 
The  two  subfamilies  recognized  by  us  may  be  thus  distinguished : 

ANALYSIS  OF  THE  SUBFAMILIES  OF  SCimNIDM, 

m.  Tertebne  typically  14  -f  10,  the  namber  in  the  abdomioal  region  always  greater 
than  that  of  the  caadal ;  lower  Jaw  prominent ;  teeth  not  yilliform ;  edge  of  pre- 
opercle entire ;  second  anal  spine  weak  and  adnate  to  the  first  ray ;  the  first  spine 

,     minnte  and  often  obsolete , Otolithikje,  I. 

Yertebne  typically  10  +  14,  the  namber  in  the  oandal  region  always  greater  than 
that  in  the  abdominal ;  second  anal  spine  nsnally  well  developed  and  nsnally  Joined 
to  the  first  soft  ray  by  a  distinct  membrane ScusmNJB,  11. 
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ANALYSIS  OF  THE  GENERA  OF  SCIMNIDM.* 

Subfamily  I.-OTOLITHINJE. 

{ScicenidcB  with  the  vertebrae  14  or  15  +  10  or  11,  the  abdomioal  iw- 
tion  of  the  spinal  column  having  always  more  vertebrae  than  the  caudal 
portion,  the  anal  fin  being  posterior  in  its  insertion ;  body  more  or  less 
elongate,  the  mouth  large,  the  lower  jaw  projecting,  the  preopercle  with 
a  crenulate,  membranaceous  border ;  snout  without  distinct  pores  or 
slits;  preorbital  narrow;  gill -rakers  slender,  moderate,  or  rather  1od|;; 
anal  fin  with  one  or  two  very  weak  spines,  the  second  closely  connected 
with  the  first  soft  ray ;  scales  small,  smoothish.) 

a.  Anal  fin  long,  of  15  to  21  soft  rays,  its  length  more  than  half  that  of  soft  donal; 
dorsal  fins  more  or  lesH  separated  (soft  dorsal  and  anal  fins  cloeely  scaled). 
b.  Teeth  small,  sharp,  snbequal,  nuiserial  below,  in  a  narrow  band  above;  do  ca- 
nines ;  anal  and  soft  dorsal  with  20  to  22  rays  each,  the  former  bnt  little 
shorter  than  the  latter;  dorsal  fins  well  separated;  body  compressed;  6calf« 
large,  ctenoid;  gill-rakers  long  and  slender;  caudal  fin  lunate..  Seriphus,!. 
bb.  Teeth  larger,  very  unequal,  tip  of  upper  jaw  with  one  or  two  strong  canines; 
enlarged  teeth  or  canines  on  sides  of  lower  jaw ;  anal  fin  shorter  than  soft 
dorsal,  with  15  to  18  soft  rays ;  dorsal  fins  more  or  less  separated ;  body  com- 
pressed ;  scales  rather  small,  cycloid Archoscion.  1 

aa.  Anal  fin  moderate,  or  short,  of  7  to  13  soft;  rays ;  its  length  less  than  half  that  of 
second  dorsal ;  dorsal  fins  contiguous. 
0.  Canine  teeth,  if  present,  not  lance-shaped,  tapering  from  base  to  tip. 
d.  Lower  jaw  without  canines  at  its  tip ;  some  of  it«  lateral  teeth  sometinM 

enlarged ;  tip  of  upper  jaw  usually  with  canines Crstreus,  3. 

dd.  Lower  jaw  with  a  pair  of  very  strong  canines  at  its  tip,  larger  than  the 
canines  at  tip  of  upper  jaw ;  lateral  teeth  small ;  body  very  slender ;  anal  fio 

small ;  giU-rakers  short.    (Contains  only  Asiatic  species. ) OrouTHrs-t 

cc.  Canine  teeth  lance-shaped,  widened  toward  the  tip,  then  abruptly  pointed ; 
canines  of  front  of  premaxillary  largest  ;  about  two  canines  on  front  of  lower 
jaw  on  each  side;  outer  teeth  of  upper  jaw  enlarged,  somewhat  lance- 
shaped;  outer  teeth  of  lower  jaw  compressed ;  air-bladder  with  two  horn- 
like processes;  gill-rakers  moderate,  slender;  (soft  dorsal  and  anal  fist 
scaly) Ancylodo5,4. 


Subfamily  H.-SCIiENINiE. 

{ScicBnidcB  with  the  dorsal  tins  coutigaous,  the  soft  dorsal  being  loDg, 
much  longer  than  the  anal ;  vertebrae  9  to  12  -f- 13  to  20,  typicaUy  10-1- 
14,  the  number  of  vertebrae  in  the  abdominal  part  of  the  body  being 
always  less  than  in  the  caudal  part.) 

*  For  completeness'  sake  we  include  in  the  following  analysis,  besides  the  American 
genera,  Otolithua,  ScuBnaide$,  CollichihySy  and  Faeudotolitkus,  the  only  well-detined 
genera  without  American  representatives  with  which  we  are  acquainted. 

t  OU>lithu$  Cuvier,  R^gne  Animal.  Type,  Johniua  ruber  Bloch.  The  characten  here 
given  are  drawn  from  Otolithus  argenieus  (specimen  from  Hong-Kong,  China). 
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:>onskl  spines  well  separated,  the  first  dorsal  spine  *  attached  to  the  third  or  fonrtli 

intemeural,  not  more  than  two*  of 

the  spine-hearing  intemeorals  heing 

«  placed  between  the  same  pair  of  ver- 

tebrsB ;  soft  rays  of  dorsal  fin  17  to  32 
(37  to  40  in  Lonohurua,  45  to  50  In  Sci- 
cenoidea);  occipital  crest  not  greatly 

Lower  pharyngeals  separate.  elevated. 

\  Liower  jaw  without  barbels. 
d.  Candal  fin  moderately  scaly,  its  distal  portion  nsnally  more  or  less  naked, 

the  scales  not  uameroas  enough  to 
give  a  thickened  appearance  to  the  fin. 
e.  Teeth  well  developed,  permanent  in  both  jaws. 
/.  Lower  pharyngeals  rather  narrow ;  their  teeth  conic  and  mostly  sharp  ; 

none  of  them  mol4r;  outer  teeth  of 
upper  jaw  more  or  less  enlarged. 
g,  Gill-rakers  comparatively  Iqng  and  slender ;  month  more  or  less  ob- 
lique, anal  fin  usually  ^but  not  always) 
inserted  posteriorly;  preorbital  usually 
narrow,  flat ;  edge  of  snout  above  up- 
per jaw  with  the  pores  and  slits  little 
conspicuous  or  obsolete. 
h,  Preopercle  without  bony  teeth  or  serrations,  its  membranaceous  mar- 
gin entire,  crenulate  or  ciliate  (two  or 
three  slender  spinules  present  in  CoU 
lichihys);  teeth  of  lower  jaw  in  few 
series. 
I.  Skull  ezoessively  cavernous,  soft  and  spongy  to  the  touch,  the  inter- 
orbital  space  very  broad;  eye  very 
small;  mouth  large,  oblique;  preoper- 
cle with  a  broad  membranaceus  border, 
which  is  striated  and  fringed ;  scales 
small ;  spinous  dorsal  short  and  weak ; 
anal  spines  weak ;  caudal  fin  pointed. 
j,  Pseudobranchiss  wanting;  air-bladder  "vcith  a  lateral  horn-like 

process  on  each  side,  this  dividing  into 
many  branches  in  the  skin  of  a  perito- 
neal membrane ;  both  jaws  with  small, 
unequal,  canine-like  teeth,  those  of  the 
upper  jaw  in  the  outer,  of  the  lower  jaw 
in  the  inner  series ;  forehead  very  con- 
vex; soft  dorsal  very  long,  of  27  to  50 
rays;  anal  fin  small;  pectoral  fin  long ; 
gill-rakers  (X  -f  14)  slender  but  rather 
short ;  lower  jaw  included ;  '*  verte- 
brae 14  -f  10"  (BleeJcer)  ;  "  vertebrae  12 
-|- 12  "  (  Cuv,  4"  ^<*^'  )•   (Asiatic  species. ) 

SCL£NOIDES.f' 

These  characters  (which  separate  the  rest  of  the  SdcdnincB  from  Eques)  have  been 
fied  in  part  of  the  genera  only,  and  the  statement  of  them  may  need  some  modi- 
ion  when  the  entire  group  is  considered.  The  genus  Lonokurus  especially  should 
xamined  in  this  regard. 

ieknoidea  Blyth,  Joum.  Asiat.  Sci.  Beng.,  29,  1861;  type  Otolithua  Uauritua  Can- 
The  characters  here  given  are  drawn  from  ScicenoideB  parma.    This  genus  seems 
"est  to  Hebriif  but  it  shows  several  resemblances  to  Lonohuru$.    If  it  really  has 
tibrm  14  -f  10,  as  stated  by  Blocker,  it  should  be  placed  among  the  OtolithincB, 
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jj.  PseadobranchisB  small ;  air-bladder  with  a  very  complex  stmet- 

are,  having  many  forking  branchMM 
•  each  side,  these  extending  in  a  perito- 
neal membrane  which  sorromids  tlw 
viscera ;  no  canine  teeth ;  doml  nys 
IX-1, 25  to  30 ;  anal  rays  U,  8  to  U,  11; 
the  spine  small;  pectoral  shortish; 
gill-rakers  slender,  not  very  long;  pie- 
operole  with  two  or  three  stifi^  slender 
spinnles  near  its  angle ;  top  of  bead 
very  convex  in  all  directions ;  oeeipital 
crest  high;  its  edge  dentate;  caodal 
finlanceolate.   (Asiatic species.)  Tar- 

tebra  11 -I- 18 Coluchthts.* 

ij},  Psendobranchie  present ;  teeth  snbeqnal,  all  villiform,  in  nar- 
row bands;  sofb  dorsal  long,  of  30  (o 
35  rays ;  analfin  mther  long ;  soft  dor- 
sal and  anal  scaly ;  lower  jaw  project- 
ing; vertebrsD  10-|-14 ;  gill-rakers  loDg 
and   slender;    air-bladder  with  two 

horns Nebki8,& 

H,  Skull  firm,  not  excessively  cavemons,  interorbital  space  not  yery 

broad ;  preorbital  not  turgid. 

Tc.  Teeth  minute,  equal,  chiefly  uniserial  or  partly  biserial  above; 

snout  very  short ;  cleft  of  mouth  Ter; 
oblique  or  even  vertical,  the  lower  jaw 
projecting Lardcus,  & 

kk.  Teeth  larger,  more  or  less  unequal,  those  m  lower  jaw  mostlj 

biserial,    those   of    the  inner  aeriea 
usually  enlarged ;  cleft  of  mouth  moie 
or  less  oblique  but  not  vertical 
7.  Scales  of  the  lateral  liae  similar  to   the  others,  not  eoo- 

cealed  by  smaller  ones ;  anal  fin  in- 
serted more  or  less  posteriorly,  its  fint 
•  spine  usually  nearer  caudal  than  Ten- 

trals,  the  tip  of  the  last  ray  when  de- 
pressed extending  beyond  base  of  laat 
ray  of  dorsal;  caudal  pednnale  ratlMr 
short;  pseudobranchis  well  doTel- 
oped. 
flMw  Upper  jaw  with  a  single  row  of  teeth,  some  of  tbem  en- 
larged, forming  long  raiiinnn ;  some 
canines  in  lower  jaw ;  lower  jaw  pro* 

jecting ODONTOsaoH,?. 

mm.  Upper  Jaw  with  a  narrow  band  of  teeth,  those  of  the 

outer  row  more  or  less  enlarged;  no 

distinct  canines Coryula, & 

II,  Scales  of  the  lateral  line  considerably  enlarged,  almost  en- 
tirely concealed  by  "w^iW  ones ;  noil 
fln  small,  inserted  well  forward ;  iti 
first  spine  usually  as  near  Toatmls  n 

^  CoUiohthys  G{inther=-J9oiii<«d<niia  Blocker ;  type  SoUBna  Imeida  Gllnlher,  nolof  Rick- 
ardson.  Our  specimens  from  Swatow,  China  lColUMk$$  ht€idm$  BiohJ)  ifnewitk 
Bleeker's  account  of  Hemittekma  Ineida  rather  than  with  Giinther'n.  This  ^naon  is 
tainly  very  close  to  SeicmoidM, 
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caudal;  oaadal  fin  pointed,  its  pe- 
duncle long  and  slender ;  soft  dorsal 
and  anal  scaly ;  scales  small ;  pseudo- 
branchise  small,  often  obsolete  on  one 
side,    (flnviatile  species.) 

Plaqioscion,  9. 

kk,  Preoperole  with  its  bony  margin  armed  with  sharp  teeth  or  serrse. 

It.  Head  not  very  broad,  the  interorbital  space  convex, 

scarcely  spongy. 
0.  Preoperole  with  its  margin  simply  serrate ;  the  lower 

spine  not  enlarged;  anal  fin  inserted 
*  well  forward ;  caudal  peduncle  slen- 

der.   (Species  chiefly  African.) 

PSEUDOrrOLITHUS.  * 

00,  Preopercle  with  its  lowermost  spine  largest,  directed 

abruptly  downward.  ( Soft  dorsal  and 
atkal  fin  moderately  scaly.) 

Bairdiblla,  10. 
an.  Head  very  broad  above,  theint-erorbital  space  flattish, 

excessively  cavernous,  the  septa  re- 
duced to  thin  partitions;  soft  dorsal 
and  anal  fin  usually  densely  scaly, 
second  spine  of  dorsal  usually  thickl 

ened Stellifebus,  11. 

§g,  Gill-rakers  comparatively  short  and  thick,  usually  not  longer  than 

posterior  nostril ;  anal  fin  inserted 
farther  forward ;  snout  above  lower 
jaw  with  large  pores,  and  with  two 
more  or  less  distinct  slits  on  its  edge ; 
these  sometimes  obsolete;  preorbital 
more  or  less  broad;  mouth  more  or 

less  inferior SciiENA,  12. 

ff.  Lower  pharyngeals  very  broad,  with  coarse  blunt  molar  teeth ;  teeth 

in  both  jaws  subequal,  in  broad 
bands;  preopercle  with  its  bony 
margin  coarsely  serrate ;  lower  jaw 
included ;  snout  with  pores  and  slits 
as  in  ScicBna  ;  gill-rakers  rather  short 

and  slender Roncador,  13. 

ee.  Teeth  very  small,  subequal,  those  in  the  lower  jaw  wanting  or  deciduous ; 

lower  pharyngeals  rather  broad,  with 

paved  teeth;  mouth  small,  inferior; 

snout  as  in  Scicma;  preopercle  en- 

,  tire;  anal  fin  long,   with  about  12 

soft  rays ;  gill-rakers  shortish,  rather 

slender Leiostomus,  14 . 

dd.  Caudal  fin  very  densely  scaly,  the  scales  so  closely  set  and  so  numerous  sm 

to  hide  the  rays  and  to  give  a  thick- 
ened appearance  to  the  fin;  mouth 
small,  With  very  small,  equal  teeth  in 
villiform  bands;  preorbital  broad, 
more    or     less     turgid ;     preoperole 

F§eudotolithu9  Blocker,  Poissons  de  la  c6te  de  Guin^e,  1862,  59 ;  type  Paeudotolithus 
M.    The  characters  here  given  are  taken  from  a  species  from  Gambia. 
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sharply  but  finely  serrate ;  gill-nkcR 
very  smally  thickish ;  pores  and  slite 
on  snout  obsolete.     (Fluviatile  ipe- 

cies.) Pachyukcs,  15. 

CO,  Lower  Jaw  with  one  or  more  barbels,  either  at  the  symphysis  or  on  the  nmi; 

snout  with  slits  and  pores  as  in  &»• 
ama ;  lower  Jaw  incladed ;  preorlHUl 
broad ;  lower  teeth  in  villifonu  bsnds ; 
gill-rakers  more  or  less  short. 
p,  Pseudobrauchis  well  developed ;  pectoral  fin  nol 

elongate. 
q.  Lower  jaw  with  slender  barbels,  nsoally  serenl 

in  nnmber. 
r.  Barbels  mostly  in  a  tuft  at  the  symphyftis  of 
lower  jaw ;  mouth  very  small,  ink- 
rior;  gill-rakers  minute,  thiekiah; 
dorsal  spines  10  or  11. 
8.  Preopercle  sharply  but  finely  serrate ;  preor- 
bital  turgid  and  cavemouB,  more  or 
less  translucent;  caudal  fin  rbon. 
bio.    (Fluviatile  species.) 

Pachtpofs,  l& 

M.  Preopercle  without  bony  serras;  pieorbiul 

very  broad,  but  less  distinctly  caven- 

OUS POLTCIBBHCS,  17. 

rr.  Barbels  chiefly  lateral,  along  the  rami  of  tbe 
lower  jaWf  usually  none  at  tbe 
symphysis ;  lower  pharyngeab  ntr- 
row  with  sharp  teeth. 
t  Preopercle  without  bony  seme;  donal 
spines    14;      gill-rakers    short,  Iwt 

rather  slender Gen yoitemus,  Vi 

tU  Preopercle  with  its  bony  margin  aimed 
with  strong  teeth  ;  dorsal  spines  10 
or    11 ;    gill-rakers    short,   thickielL 

MiCROPOGON,  19. 
qq.  Lower  jaw  with  a  single  thickish  barbel  at  its  tip. 
ti.  Air-bladder  large ;  anal  spines  two ;  btck 
more  or  less  elevated ;  preopercle  with 
its  bony  margin  crenate  or  serrate; 
pectorals  short,  shorter  than  ventrsb. 
(Free-swimming  species.) 

Umbbixa,  901 
tm.  Air-bladder  none;,  anal  spine  sin^, 
weak ;  back  not  elevated ;  prec^ierde 
with  its  membranaceous  edge  crenn. 
late ;  pectoral  fins  long,  longer  thso 
ventrals.     (Bottom  fishes.) 

MKNTICUUtHUS,  ^l 

pp,  PseudobranchisD  obsolete;    body  long  and  low: 

caudal  pointed ;  pectoral  fin  elongtte: 
preopercle  without  bony  serratureti. 
V.  Chin  without  barbels  ;  a  row  of  sU'odor 
barbels  along  inner  edge  of  mandible; 
soft  dorsal  with  about  30  rays. 

Pakaloncrcrus,  tt. 


^ 
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w.  Chin  with  two  short  barbels,  none  on 
sides  of  mandible ;  soft  dorsal  with 

37  to  40  rays LoNCHUBUB,  23. 

bb.  Lower  pharyngeals  very  large,  completely  united,  covered  with  coarse  blnnt 

paved  teeth;  lower  jaw  included; 
snoQt  with  slits  and  pores,  as  in 
ScUnut;  gill-rakers  rather  short. 

u;.  Lower  jaw  with  nomerous  barbels 
along  the  inner  edge  of  the  rami; 
preoperole  nearly  entire.  (Marine  spe- 
cies.)   POOONIAS,  24. 

WW,  Lower  jaw  without  barbels;  pre- 
opercle  obscurely  serrate,  (fluviatile 

species.) Aplodinotus,  25. 

IX>rsal  spines  close  together,  the  first  spine  attached  to  the  first  intemeural,  and 

from  5  to  12  of  the  spine-bearing  in- 
terneurals  wedged  in  between  the 
high  occipital  crest  and  the  neural 
spine  of  the  second  vertebra  on  the 
one  hand,  and  that  of  the  third  verte- 
bra on  the  other ;  occipital  crest  much 
elevated.  Vertebrsa  10  -|- 14. 
B.  MoQth  small,  low,  included,  the  teeth  subequal,  in  villiform  bands ;  air-bladder 

simple ;  preopercle  with  its  membra- 
nous edge  serrulate;  gill- rakers  short* 
snout  above  premaxillary  with  slit  and 
pores  essentially  as  in  Soiama ;  anal 
fin  small;  soft  dorsal  very  long,  of  36 
to  55  rays Eques,  26. 


Genus  L— SERIPHUS. 

deiiphna  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci>,  ii,  80,  1861  (jpolitus), 

Ttp£  :  8eriphu8  politus  Ayres. 

This  genus  consists  of  a  single  species,  abundant  on  tlie  California 
coast. 

It  is  one  of  the  most  aberrant  genera  in  the  family — iis  compared  with 
the  typical  scisenoid  forms,  standing  at  the  farthest  possible  extreme 
from  Equesj  PogoniaSj  and  Mentioirrhtis, 

ANAJ.YSI8  OF  SPECIES  OF  SERIPHUS. 

a.  Body  moderately  elongate,  compressed ;  profile  slightly  depressed  over  the  eyes; 
eyee  large,  4|  in  head ;  snout  projecting,  3^  iu  head ;  mouth  large  and  narrow,  the  lower 
Jaw  more  or  less  projecting  iu  the  adult ;  premaxillary  anteriorly  about  on  the  level 
of  the  lower  margin  of  the  pupil ;  maxillary  2  in  head,  reaching  to  below  posterior 
margin  of  eye;  lower  jaw  with  a  knob  at  its  symphysis  which  fits  iu  a  notch  in  the 
upper  jaw ;  teeth  all  small,  subequal ;  those  of  the  lower  jaw  in  a  single  series,  except 
at  the  symphysis,  where  there  are  two  or  three  series ;  those  of  the  upj)er  jaw  in  two 
series,  the  inner  ones  much  recurved ;  gill-rakers  long  and  slondor,  f  leugth  of  eye, 
7-1-16;  lower  pharyngeals  narrow,  linear,  fragile;  scales  moderate,  weakly  ctenoid, 
those  about  the  head  cycloid ;  lateral  lino  straight ;  dorsal  spines  weak,  the  highest  3 
in  head ;  soft  dorsal  falcate,  the  anterior  rays  much  the  longer ;  anal  similar,  its  base 
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at  least  as  long  as  that  of  the  soft  dorsal ;  interspace  between  dorsals  2|  in  bead; 
yentrals  2  in  head ;  pectorals  If ;  candal  Innate.  Color  bluish  above,  sides  and  bell) 
bright  silyery,  finely  punctate ;  vertical  fins  all  pale  yellow ;  base  of  pectonU 
blackish.  Head  3^  in  length;  depth  4;  D.  VUI-I,  20;  A.  II,  21  or  22;  scales 7- 
6&-9 PotiTUS, 

1.  fiBRZPHUS  POLXTUS. 

(The  Quksn-fish.) 

8er^hu8poUUu  Ayres,  Proc.  Cal.  Acad.  Nat.  Soi.,  u,  80, 1861.  QiM,  Proc.  Acad.  5it 
Sci.  Phila.,  1862, 18  (name  only).  Jordan  d&  Gilbert,  Proc.  U.  &  Nat.  Mm., 
1880,  456  (San  Fraadsoo,  Monterey  Bay,  San  Pedro,  San  Diego).  Jordan  k 
Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1881, 48  (•San  Francisco  southwards).  J(ffdu 
d&  Gilbert,  Syn.  Fish.  North  Am.,  582, 1882.  Rosa  Smith,  West  Americao  Sei- 
entkt,  1885, 47  (San  Diego). 

Habitat — Coast  of  Soatbem  Califoniia,  north  to  San  Diego. 
The  Qaeen-fiish  is  common  on  the  coast  of  Soathern  Galifornia.   It 
reaches  the  length  of  abont  a  foot,  and  is  an  excellent  pan  fish. 

Genus  II.— ARCHOSOION. 

Arohoacion  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862, 17  (analis). 
laopiathua  Gill,  Proc.  Ac.  Nat.  Sci.  PhUa.,  1862, 18  (parvipinnU). 

Type  :  Otolithus  analis  Jenyns. 

This  genus  as  understood  by  us  consists  of  two  very  closely  related 
species  (Isapisthus)^  and  a  third  species  {Archoscion)  which  is  ahnost 
exactly  intermediate  between  the  typical  Isopiathtis  and  Cestreus. 

The  resemblance  between  Archoscionremifer  and  A.  analia  is  so  ve^ 
close  that  the  two  cannot  consistently  be  placed  in  separate  genera. 
On  the  other  hand,  the  affinities  of  Archoscion  analis  with  certain  spedes 
of  Cestreus  (as  0.  bairdi)  are  scarcely  less  definite.  The  separation  of 
Archoscion  from  Cestreus  and  of  the  latter  from  Otolithus  are  justified 
chiefly  by  convenience. 

ANALYSIS  OF  SPECIBS  OF  ARCHOSCION. 

a.  Distance  between  dorsal  fins  about  eqnal  to  diameter  of  eye ;  soft  dorsal  with  il 
rays,  its  base  about  1^  times  that  of  anal  (laopiathua  Gill). 
h.  Anal  rays  U,  19 ;  depth  4  in  length ;  i>ectorala  rather  long,  the  middle  nys 
longest,  H  in  length  of  head ;  75  series  of  scales  between  opercle  and  the 
tail;  back  not  elevated;  head  compressed;  snout  not  prominent,  scarcelv 
longer  than  the  eye,  which  is  4^  in  head ;  month  large,  very  oblique ;  max- 
illary extending  slightly  beyond  middle  of  eye,  2  in  head ;  lower  jaw  strooglj 
projecting,  no  pores  about  the  chin ;  front  of  premaxillaries  with  two  (or  one'' 
strong,  recurved,  movable  canines ;  sides  of  upper  jaw  with  two  series  of  minute 
teeth,  the  outer  series  the  larger ;  lower  jaw  with  one  or  two  series  of  miDot^ 
teeth  in  front,  and  with  a  single  series  of  larger  teeth  and  3  to  6  moderate 
canines  on  the  sides;  gill -rakers  4  -f  9,  those  near  the  angle  rather  loo^aad 
slender;  dorsal  and  anal  densely  covered  with  small  scales;  base  of  anil 
IJ  in  head.  Color  in  life :  bluish  gray  above,  grayish  silvery  below,  top 
of  snout  and  tip  of  lower  jaw  blackish;  inside  of  mouth  yellow,  with  black  o& 
lower  lip  within ;  lining  of  opercles  black,  •bordered  with  pale  orange ;  dor- 
sals,  caudal,  and  pectorals  yellowish   with    tine  black  punctnlations ;  miH 
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browBJsh,  the  color  extending  on  pectorals;  anal  white,  the  anterior  part  and 
the  tips  of  most  of  the  rays  yellowish,  pnnctate  with  hlack;  a  dark  blotch  be- 
hind the  orbit  and  another  on  upper  part  of  oporcle.    D.VIII-I,  '20  or  21 ;  A. 

n,  19;  scales  in  the  lateral  line  aboat  55 Kemifer,  2. 

hb.  Anal  rays  II,  16  or  17 ;  depth  3}  in  length ;  head  3^;  pectorals  shortish,  the  npper 
rays  longest,  1^  in  head ;  at  least  100  series  of  scales  from  opercle  to  the  caudal  y 
body  mnch  compressed ;  upper  canines  very  long,  recurred ;  three  canines  on 
the  sides  of  the  lower  jaw ;  caudal  fin  subtruncate ;  color  dark  plumbeous 
above,  rest  of  body  yellowish  white;  no  axillary  spot;  an  indistinct  elongate 
dark  blotch  from  behind  the  eye  to  middle  of  opercle.    D.  YIII-1, 21 ;  A.  II,  16 

or  17 ;  scales  in  the  lateral  line  52  to  54 Paryifinnis,  3. 

«a.  Distance  between  dorsals  about  equal  to  diameter  of  pupil ;  soft  dorsal  with  about 
24  rays,  its  base  about  If  times  that  of  the  anal  (Archoseion^, 
c.  Body  more  elongate  than  in  the  other  species,  with  longer  and  sharper  snout ; 
ba^  of  anal  fin  2^  in  head ;  eye  rather  smaller  than  in  A.  remifer,  5|  in  head; 
snout  4i ;  maxillary  2^,  reaching  middle  of  eye ;  gill-rakers  rather  long,  X  + 12 ; 
upper  jaw  with  a  large  canine  in  front ;  two  to  four  small  canines  on  each  side 
of  lower  jaw ;  dorsal  and  anal  soaly ;  pectoral  long,  1^  in  head;  longest  dorsal 
spine  2i ;  caudal  fin  slightly  lunate.  Head  3^  in  length ;  depth  4^.  D.  IX-I, 
24 ;  A.  1, 15 ;  scales  64 ;  color  bluish,  the  sides  and  belly  silvery ;  axil  dark ; 
opercle  dusky  within AnaliS;  4. 

2.  ARCHOSCION  REMIFER.  ' 
l9opi9tkn9  remifer  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Com.,  1881,  320  (Panama). 

Hahitat. — Pacific  coast  of  tropical  America,  Panama. 

This  species  is  extremely  close  to  Archoscionparvipinnia^  differing  only 
in  the  characters  mentioned  in  our  analysis.  It  may  perhaps  prove  a 
geographical  variety  of  the  other. 

3.  ARCHOSCION  PARVIPINNIS. 

Amcfflodom  parvipinnis  Cav.  &  Val.,  Hist.  Nat.  Poiss.,  v,  84, 1830  (Cayenne).  Gilnther, 
Cat.  Fish.  Brit.  Mus.,  ii,  312, 1860  (copied). 

Itapuikut  parvipinnis  Jordan,  Froc.  Acad.  Kat.  Sci.  Phila.,  1883, 289  (Cayenne,  re-ex- 
amination of  type).    Jordau,  Proc.  U.  S.  Nat.  Mus.,  1886,  588  (name  only). 

IwpistkuM  affinis  Steindachner,  Denksch.  Mat.  Nat.  Kais.  Acad.  Wiss.,  1879,  43,  plate  2, 
fig.2(PortoAlegre).  ' 

UahitoL — Coasts  of  Brazil,  north  to  Cayenne. 

Only  the  oripn^l  type  of  this  species  in  the  Museum  of  Paris  has 
been  examined  by  ns.  This  seems  to  be  identical  with  the  species  well 
figured  by  Steindachner  under  the  name  of  Isopisthus  affinis,  and  from 
Steiodachner's  description  and  figure  our  account  has  been  chiefly 
drawn. 

4.  ARCHOSCION  ANALIS. 

Otolithus  analis  Jenyns,  Zool.  Beagle,  Fishes,  164,  1842  (Peru).     Gunthcr,  Cat.  Fish. 

Brit.  Mus.,  ii,  307,  1860  (copied). 
Oiolithus  periianusTschxidi^  Fauna  Peruana  Ichthyol.,  10,  1844  (Peru). 
Ameglodan  altipinnis  Steindachner,  Ichthyol.  Kotizen,  iii,2.  plate  l,fig.2,  18G6  (West 

coast  South  America). 

Halntat. — Coast  of  Peru. 
S.  Mis.  90 23 
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We  have  examined  many  specimens  of  this  species  from  Gallao,  Pern, 
in  the  museum  at  Cambridge.  There  seems  no  room  for  doubt  as  to 
the  identity  of  the  nominal  species  analis,  peruanuSy  and  altipinnU, 

The  species  is  about  as  near  Cestreus  as  IsopisthuSj  and  its  existence 
renders  the  separation  of  Archoscion  as  a  genus  from  the  former  a  matter 
of  questionable  propriety. 

Genus  III.— CESTEEUS. 

Cestreus  Gronow,  Cat.  Fish.,  ed.  Gray,  49, 1854  (carolinensi8  =  nebuloauM). 
Cynoscion  Gill,  Proc.  Acad.  Nat.  Sci.  Pliil.,  1862,  18  (regalis), 
Apseudobranchus  Gill,  loc.  cit.  {toeroe  =  acoupa). 
Atractoscion  Gill,  loc.  cit.  (cequidena). 
Otolithus  species ;  Cavier,  Giinther,  &.c. 

Type:  Cestreus  carolinensis  Gronow  =  Otolithus  nehulosus  Cuvier. 

This  genus  is  closely  related  to  the  old  world  genus  Otolithus j  from 
which  it  differs  chiefly  in  the  absence  of  canine  teeth  in  the  lower  jaw. 
Nearly  all  the  species  referable  to  Cestreus  are  American. 
Cynoscion^  notwithstanding  the  existence  of  a  prior  name  Cestrcm 

We  use  the  name  Cestreus  {neffTpev?)  instead  of  the  later  name 
(H£(yTpaTo?)j  also  applied  to  a  genus  of  fishes  (Mu^lidce). 

The  reasons  for  regarding  the  two  words  as  different  have  been 
already  given  in  full  by  Dr.  Jordan  in  a  recent  review  of  the  Pleuronec- 
tidcB^  and  need  not  be  repeated  here.    (See  page  297  of  thie  Beport) 

ANALYSIS  OF  AMERICAN  SPECIES  OF  CESTBEUS. 

a.  Scales  not  very  small,  the  lateral  line  having  55  to  75  pores,  the  namber  of  tmis- 

.  verse  series  ranging  from  55  to  75,  hang 
not  much  in  excess  of  the  namber  of 
pores;  head  compressed,  not  truly  eon- 
ical ;  npper  jaw  with  distinct  ciiiio6f 
the  band  of  teeth  in  the  npper  jaw  ntber 
narrow,  the  lower  teeth  small  and  in 
»  few  series  in  front,  larger  and  nnisertai 

on  the  sides. 
h.  Soft  rays  of  the  dorsal  and  anal  more  or  less  closely  scaled ;  gill-rakers  ccHDpan- 

tively  long  and  slender,  9  to  12  on  tbe 
lower  part  of  the  arch,  the  longest  ai 
least  half  the  diameter  of  the  eje.* 
c.  Soft  dorsal  of  19  to  23  rays. 
d.  Caudal  fin  rhombic,  the  middle  rays  considerably  produced. 
e.  Mouth  large,  extremely  oblique,  the  maxillary  reaching  considerably  be- 
yond eye,  its  length  2^  in  head ;  body 
robust,  deeper,  heavier,  and  with  tbe 
back  more  elevated  than  in  any  otber 
of  our  species ;  anterior  profile  deprMvd 
above  the  eye,  so  that  the  snout  projects: 
snout  short,  not  very  acute,  4}  in  bewi: 
head  thicker  than  in  other  species,  tbe 
interorbital  space    equal  to  lengtb  ot 

*  Cestreus  obliqtiatus,  a  species  imperfectly  known,  belongs  presumably  to  thisgroopi 
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snout ;  eye  7^  iu  head ;  maxillary  very 
broad,  its  tip  6  in  head;  caninee  two, 
short  and  stoat ;  lateral  teeth  of  lower 
jaw  moderate ;  gill-rakers  X  -f  10,  rather 
long  and  slender,  the  longest  f  eye; 
psendobranchiffi  often  obsolete  on  one 
side ;  dorsal  spines  high,  the  longest  2^^ 
in  head;  soft  dorsal  moderately  scaly, 
the  distal  half  of  the  rays  largely  naked ; 
middle  rays  of  candal  produced;  P.  li 
in  head;  ventrals  a  trifle  shorter;  color 
pale,  bluish  above,  silvery  below,  axil 
and  inside  of  opercle  a  little  dusky; 
head ^ ;  depth  4.    D.  IX— 1, 19 ;  A.  1, 9 ; 

scales  about  65 Piucdatobius,  5. 

Mouth  moderate,  not  very  oblique ;  the  maxillary  extending  little  be- 
yond eye,  its  length  about  2^  in  head. 

/.  Snout  short,  bluntish,  4}  in  head ;  mouth  smaller  and  less  oblique  than 

in  most  of  the  species,  the  canines  quite 
small ;  the  lateral  teeth  of  lower  Jaw 
smaller  and  more  nearly  equal  than  iu 
others;  lower  jaw  a  little  protruding; 
maxillary  extending  to  posterior  margin 
of  eye,  2^  in  head;  gill-rakers  3-flO, 
"ttiose  near  the  angle  rather  long,  f  eye, 
tiie  others  rapidly  shortened ;  eye  large, 
5}  in  head ;  soft  dorsal  and  anal  scantily 
scaled,  the  distal  half  largely  naked,  the 
fins  rather  high,  the  longest  soft  rays  2^ 
in  head ;  caudal  pointed ;  pectorals  li  in 
head,  not  reaching  tips  of  ventrals; 
color  pale,  with  faint  darker  streaks 
along  sides  of  back ;  axil  pale ;  opercle 
dusky  within ;  head  Zt ;  depth  4.  D.  X« 
1,20;  A. I,  8;  scales 66 Acoupa,6. 

^.  Snout  long,  about  3}  in  head  ;  maxillary  reaching  a  little  beyond  eye ; 

pectoral  shortish,  If  in  head ;  lower  jaw 
very  prominent ;  lateral  line  becoming 
straight  opposite  front  of  anal ;  dorsal 
spines  weak,  the  longest  2^  in  head; 
color  uniform  silvery,  sides  minutely 
punctulate;  axil  brown,  ventrals  yellow- 
ish ;  head  Zi  in  length ;  depth  4.  D.  YIII- 
1, 21  or  22;  A.  H,  10;  scales  10-70-23. 

SQUAMIPINinS,  7. 

dd.  Caudal  fin  lanat«  or  subtrnncate,  the  middle  rays  shorter  than  the  upper 

ones. 
g.  Coloration  nearly  plain,  bluish  above,  silvery  below  ;  anal  rays  II,  10, 

maxillary  reaching  a  little  beyond  eye, 
2i  in  head ;  body  rather  elongate,  the 
back  somewhat  elevated;  head  com- 
pressed, pointed,  not  conical ;  eye  moder- 
ate, 6f  in  head,  its  width  a  little  more 
than  interorbital  space ;  gill-rakers  long 
and  strong,  nearly  as  long  as  eye ;  lateral 
line  becoming  straight  under  soft  doT«il) 
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soft  fins  all  densely  covered  with  smill 
scales ;  dorsal  spines  stifiQsh,  the  longest 
.  2f  in  head ;  anal  spines  small ;  yentnls  2 
in  head ;  candal  fin  deeply  lanate ;  the 
middle  rays  2^  in  head ;  pectoral  fins  U 
in  head,  reaching  beyond  tips  of  Ten- 
trals ;  color  slaty  blaibh  above,  nlTerr 
below ;  body  and  fins  everywhere  vith 
dark  ponctnlations ;  tip  of  chin  dtfk ; 
fins  yellowish,  the  upper  all  with  dirk 
edging ;  pectorals  blackish  on  the  pos- 
terior side ;  axil  dosky ;  lining  of  operek 
dark;  head  3-]^  in  length;  depth  4. 
D.  IX-I,  23;  A.  II,  10;  pores  in  lateral 
line  60 ;  the  series  of  scales  66. 

Othonoptebus,  & 
gg.  Coloration  not  nniform,  the  back  and  sides  with  conspicaonscontinaoos 

brown  streaks  along  the  rows  of  setkiy 
those  above  lateral  line  running  npwvd 
and  backward,  those  below  horixcmtal; 
belly  silvery ;  fins  plain ;  anal  nyi  I, 
8;  body  rather  robast,  comprened> 
head  compressed  ;  eye  large,5^  inhead; 
month  moderate,  aomewh  at  oblique,  the 
maxillary  2^  in  head,  not  quite  reach- 
ing line  of  posterior  margin  of  eye ;  moat 
moderately  pointed,  4  in  head;  canina 
moderate;  lateral  teeth  of  lower  jaw 
moderate  in  size,  rather  numerous;  dun 
projecting;  interorbital  space  rather 
flattened  and  depressed,  5^  in  head ;  gill 
rakers  long  and  slender,  the  longest} 
eye,  4+13  in  number;  scales  large' 
lateral  line  becoming  straight  ondcr 
front  of  soft  dorsal ;  soft  dorsal  and 
anal  low,  densely  scaled ;  longest  dorsal 
spine  2^  in  head;  caudal  subtruncate; 
pectorals  longer  than  ventraU,  If  in 
head  y  anal  small ;  head  3^  in  length : 
depth  4i.   D.  X- I,  19;  A.  I,  g;  acaka 

54  (pores)  (52  series) Stwatcs,  3. 

•   00,  Soft  dorsal  of  27  to  29  rays;  candal  fin  subtnmcate,  or  double  troncate, 

the  middle  rays  but  slightly  produced. 
K  Coloration  nearly  uniform  silvery,  somewhat  darker  above ;  snoat 

short,  scarcely  longer  than  eye. 

i.  [Candal  truncate ;  body  rather  slender ;  eye  5  in  head,  the  snoot 

but  little  longer;  maxillary  re&ching 
posterior  third  of  eye ;  pectoral  askog 
as  ventral;  coloration  uniform  silTef?; 
head  3|  in  length;  depth  5^.  D. I-lr 
27;  A.  I,  11 ;  scales  60,  scales  of  fins  in- 
describe.]  (/Sautaj^e.)  .ObuquattsI^ 

a.  Caudal  weakly  double  concave ;  body  rather  deep ;   eye  very  lar^ 

4  in  head,  as  long  as  snout,  equal  to 
iuterorbitiil  width;  body  more  con- 
pressed  than  in  other  species;  the  back 
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somewhat  elevated ;  snout  rather  short, 
not  Yory  acute,  4^  in  head;  mouth 
smaller  than  in  related  species ;  maxil- 
lary fH  in  head,  reaching  to  helow  pos- 
terior margin  of  pupil ;  gill-rakers  long 
and  slender,  4  -f  9,  the  longest  half  eye ; 
lower  pharyngeals  very  slender ;  dorsal 
fins  contiguous ;  membrane  of  soft  dor- 
sal scaled  to  its  tips;  scales  weakly 
ctenoid ;  lateral  line  much  curved  ante- 
riorly, becoming  straight  under  sev- 
enth dorsal  spine ;  color  grayish  silvery, 
thickly  punctulate  above  and  on  sides 
to  level  of  pjectorals,  then  abruptly 
silvery,  a  row  of  dark  points  marking 
the  line  of  division ;  snout  and  tip  of 
lower  jaw  blackish;  mouth  white 
within;  lower  fins  white,  upper  dusky; 
head  3^  in  length ;  depth  3f .  D.  X-1, 27 
to  29;  A.  II,  9  or  10 ;  scales  6-^  to  62-7. 

NOTHUS,  11. 
hh.  Coloration  brownish  silvery  above,  with  many  dark-brown  spots, 

arranged  in  undulating  streaks ;  body 
more  or  less  compressed ;  eye  moderate, 
5  to  7  in  head ;  maxillary  extending  to 
below  posterior  margin  of  eye,  2^  in 
head;  canines  large;  color  brownish 
silvery,  with  iridescent  reflections,  and 
marked  with,  many  small,  rather  irreg- 
ular dark-brown  spots,  some  of  which 
form  undulating  lines  running  upward 
and  backward ;  upper  fins  dusky,  lower 
yellowifih Reoali8,12. 

X.  Snout  not  very  sharp,  about  4^  (4  to  4i) 
in  head;  gill-rakers  long  and  slender, 
usually  5  4- 10  to  12  in  number ;  mem- 
branes of  soft  dorsal  and  anal  more  or 
less  closely  scaly,  the  scales  readily  de- 
ciduous ;  head  3i ;  depth  about  4^.  D. 
X-I,  26  to  29 ;  A.  II,  11  to  13 ;  scales 
6-56-11 Yar,  regalia,  12  {a). 

XX.  Snout  very  sharp,  3f  to  3t  in  length 
of  head;  gill-rakers  shorter,  rather 
slender,  4-f  B  or  9  in  number;  mem- 
brane of  soft  dorsiil  and  anal  with  very 
few  scales,  these  readily  deciduous; 
head  3^  in  length;  depth  4}.  D.  X-I, 
24  or  25 ;  A.  II,  10  or  11 ;  scales  5-62-8. 

Yar.  thalassinWf  12  (5). 
b.  Soft  rays  of  the  dorsal  and  anal  scaleless ;  gill-rakers  comparatively  short  and 

thickish,  usually  not  longer  than  pupil, 
and  but  6  to  8  on  lower  Kmb  of  the  arch. 
j.  Coloration  not  uniform,  grayish  and  silvery,  the  back  with  dis- 
tinct darker  spots,  lines,  or  reticulations ; 
caudal  fin  truncate,  or  slightly  double 
concave. 
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• 

k.  Caudal  and  dorsal  (ins  immaculate. 
I,  Back  and  Bidos  covered  witli  dark-brown  stxeaks  and  retiet- 

lations,  which  obscure  the  ground  oo]or, 
especially  aboTe  the  lateral  line;  lit- 
eral line  in  a  pale  streak,  bordered  abore 
and  below  by  a  darker  one ;  lower paiti 
silvery;  fins  unspotted.  Bodycompan- 
tively  deep  and  compressed ;  headaooM- 
what  conical,  the  snoat  not  very  sbvp, 
3f  in  head ;  maxillary  extending  to  be- 
low margin  of  pupil,  2f  in  head ;  eye  7 
in  head ;  gill-rakers  shortish,  3  -f  7;  ven- 
trals  1^  in  pectorals ;  pectorals  aboat 
1}  in  length  of  head ;  highest  doml 
spine  about  2^  in  head ;  caudal  doaUe 
truncate.  Head  3^  in  length ;  depth  4}. 
D.    X-I,  28;  A.  II,  9;  scales  9-60-15. 

RKnCULATUS,13. 

klc.  Caudal  and  soft  dorsal  fins  with  conspicuous  ronndblack  spoti; 

back  and  sides  covered  with  similir 
spots  smaller  than  the  pupil,  larger  thsn 
those  on  the  fins ;  anal  fin  dusky.  Body 
moderately  elongate,  compressed ;  snoat 
rather  long  and  acute,  3f  in  head ;  ejt 
small,  6  to  7  in  head ;  maxillary  2^  in 
head ;  canines  strong ;  gill-raken  short- 
ish, 3  +  8;  lower  pharyngeals  narrow, 
with  seven  or  eight  series  of  sharp  teeiii, 
those  of  the  inner  series  enlarged;  pec- 
torals 1^  in  ventrals,  2^  in  head.  Hesd 
3i  in  length ;  depth  4.  D.  X-I,  25  to  27. 
A.  II,  10 ;  scales  10-70  to  7^11. 

NEBUL06CS,li 

ij.  Coloration  nearly  uniform  bluish  gray  above,  silvery  below; 

no  distinct  spots  on  body  or  fins, 
m.  Caudal  fin  somewhat  lunate' in  the  adult^  the  middle nji 

shortest,   although    more  or  less  pn>- 
duced  in  young  specimens ;  pectoral  fio 
*  short,  not   reaching  tips  of  ventnls; 

maxillary  extending  beyond  pupil,  2^ in 
head ;  canine  large,  usually  but  one  pits^ 
ent ;  snout  rather  sharp,  4  in  head ;  gill* 
rakers  shortish,  44-7 ;  pharyngeals  nar- 
row, their  teeth  small,  cardiform,  tbe 
inner  ones  somewhat  enlarged;  color, 
clear  steel-blue  above,  without  stripes 
orspots ;  silvery  below ;  a  narrow  do^ 
shade  along  the  sides  below  the  UUenl 
line ;  axil  dusky ;  lower  fins  yellowiib. 
with  dusky  shading  ;  upper  fins  diik; 
second  dorsal  dark  edged.  Head  3^  is 
length ;  depth  4i.  D.  X-I,  22  or  23;  A. 
II,  10.  Scales  13-75  (pore8)-14,  aboat93 
in  a  longitudinal  series.  Pabtipdoos,!^ 
mm.  Caudal  fin  always  double  truncate  or  double  cooctre, 

the  middle  rays  somewhat  produced. 
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n.  Pectoral  fins  reaching  nearly  or  quite  to  the  tips  of  ven- 

traU,  their  length  more  than  half  head. 
0.  Scales  small  (12-86-X),  the  nnmber  of  pores  in  the 

lateral  line  about  70 ;  head  rather  long, 
compressed  and  pointed;  maxiUary  a 
little  more  than  half  head,  reaching  just 
past  eye ;  lateral  line  becoming  straight 
opposite  the  vent ;  body  rather  slender, 
compressed ;  eye  large,  6  in  head  ;  pre- 
maxiUaries  in  front,  entirely  below  eye ; 
canines  small,  two  usually  present; 
longest  dorsal  spine  2  in  head ;  longest 
soft  ray  2| ;  middle' rays  of  caudal  con- 
siderably produced,  li  in  head;  anal 
spine  rather  small  and  stout ;  yentrals 
little  more  than  2  in  head ;  pectorals  If. 
Color  bluish  above,  silvery  below,  upper 
parts  and  especially  the  middle  of  the 
sides  punctate  with  dark  points ;  upper 
fins  dark,'  their  margins  dusky,  lining 
of  opercle  black ;  inside  of  mouth  brieht 
yellow  in  life.  Head  3f  in  length; 
depth  4i.  D.  IX-1, 20 ;  A.  II,  8.  Scales 
12-66  (pores)~X ;  86  rows  of  scales. 

Xanthulxtm,  16. 
00,  Scales  moderate  (8-66-18),  the  pores  in  the  lateral 

line  about  63 ;  head  large,  bluntish ;  the 
snout  shorter  than  in  Cestreua  stolzmanni, 
the  snout  4  to  4i  in  head ;  eye  6^  in  head; 
maxillary  nearly  half  head,  reaching  well 
past  eye;  body  rather  robust;  lateral 
line  becoming  straight  at  a  point  well  in 
advance  of  vent;  dorsal  spines  slender, 
the  longest  2^  in  head ;  caudal  double 
truncate,  the  middle  rays  longer  than  the 
head  without  snout;  pectorals  nearly 
reaching  tips  of  ventrals,  more  than  half 
length  of  head ;  second  anal  spine  evi- 
dent. Color  white,  somewhat  bluish 
above.  Head  3^  in  length ;  depth  4.  D. 
X-1, 21 ;  A.  II,  9 ;  scales  8-63  (pores)-18 ; 

.    66  series  of  scales Albus,  17. 

nm.  Pectoral  fins  short,  reaching  little  past  middle  of  ven- 
trals, their  length  not  morQ  than  half 
head ;  body  elongate,  somewhat  com- 
pressed; mouth  oblique;  maxillary 2^ 
in  head,  extending  to  posterior  margin 
of  pupil ;  snout  rather  sharp,  4  in  head ; 
canines  rather  small ;  gill-rakers  short- 
ish, 4-f  7 ;  body  comparatively  slender 
and  elongate;  scales  rather  large,  all 
strongly  ctenoid ;  lateral  line  becoming 
straight  jubt  before  front  of  second  dor- 
sal; longest  dorsal  spines  2^  in  head; 
soft  dorsal  slightly  falcate,  the  first  rays 
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about  2  in  head ;  caadal  large  and  broad, 
doable  trancate ;  yeatrals  1|  in  bead. 
Color  steel  blaish  above,  lower  parti 
silvery;  no  distinct  markings.  HeadSI 
in  length ;  depth  4|.  D.  IX>I,  21 ;  A.  11, 
9 ;  scales  10-60  (pores)-lO. 

STOLZMAX^n,  Id 

aa.  Scales  very  small ;  the  namber  of  pores  in  the  lateral  line  70  to  90,  and  very 

much  less  than  the  namber  of  tnoA- 
verse  rows,  which  is  from  83  to  150; 
teeth  of  upper,  jaw  in  a  rather  brotd 
band/  one  to  four  of  them  usually  man 
or  less  canine-like,  the  canines  geuerallr 
small,*  and  sometiqies  wholly  diisp- 
pearing  with  age ;  lateral  teeth  of  lower 
jaw  not  much  enlarged ;  gill-rakers  imi- 
ally  small  and  short.t 
p,  Caadal  fin  lanate  or  subtruncate ;  scales  not  veij 

small ;  head  more  or  less  distinctly  con- 
ical, not  flattened  above;  soft  dorsal 
with  21  to  23  rays. 
q.  Soft  dorsal  and  anal  fins  wholly  soaleless. 
r.  Pectoral  fin  rather  long,  more  than  half  head; 
flesh  firm ;  scales  of  sides  of  bead  not 
silvery  ;  head  pointed,  subconical,  Utile 
compressed;  profile  rather  steep;  Mioot 
sharp,  rather  long.  3}  in  head ;  maxil- 
lary extending  beyond  pupil;  anteriorly 
on  a  level  with  the  lower  margin  of  the 
pupil,  2i  in  head;  canines  small,  ht- 
coming  obsolete ;  pharyngeals  long  and 
slender,  with  four  series  of  teeth,  the 
inner  series  several  times  larger  than  th« 
rest;  gill-rakers  short,  2-f-7;  scales  very 
small,  those  on  head  little  Imbedded  aad 
less  silvery  than  in  related  species;  caa- 
dal lunate,  its  middle  rays  less  thao  half 
length  of  head ;  both  anal  spines  eri- 
dent,  the  second  about  half  length  of 
/  the  rays;   color  bluish,  little  silvery; 

everywhere  punctulate;  young  with 
three  or  four  distinct  dusky  cross-hars; 
axil  and  fins  dusky ;  a  dusky  blotch  at 
base  of  pectoral,  extending  on  whde 
inner  face  of  the  fin.  Head  3}  in  length; 
depth 4.    D.  X-1, 21  to 23;  A.  II,  9;  scakf 

12-88-14 NoBiiJS,Ui 

rr.  Pectoral  fins  short,  not  more  than  half  length 
^  of  head;  flesh  rather  soft ;  sides  of  head 

brightly  silvery;  head  very  regnlariy 
conical,  pointed,  tapering,  scarcely coa- 
pressed;  snout  very  acute;  3^^^^^^ 
canines  quite  small,  usually  but  ooepres- 

**  Rather  large  in  Ceatreua  microlepidotus. 

t  Not  examined  in  CestreuB  microlepidotaSf  of  moderate  length  iu  C.  9Mmdaduuri 
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ent  and  this  disappeariDg  with  age ;  eye 
smalli  7i  in  head;  maxillary  extending 
to  behind  pnpil,  2^  in  head;  body  slen- 
der; subfasiform,  moderately  com- 
pressed; gill-rakers  very  short,  3-f6* 
Scales  small,  all  cycloid,  those  on  head 
imbedded  and  brightly  silvery ;  highest 
dorsal  spine  2^  in  head ;  pectorals  and 
ventrals  about  equal,  2  in  head ;  caudal 
Innate.  Color  grayish  above,  with  bright 
reflections;  silvery  below;  lower  part 
of  tail  golden ;  middle  of  sides  with  dark 
pnnctulations ;  inside  of  mouth  deep 
orange-yellow ;  lining  of  opercle  black ; 
caudal  fins  dusky  whitish,  with  more  or 
less  of  dark  edging ;  lower  rays  of  cau- 
dal yellowish ;  fins  otherwise  translu- 
cent, unmarked;  axil  light  brownish. 
Head  H  in  length ;  depth  4?.  D.  IX-I, 
21 ;  A.  II,  10.  Scales  17-90-15 ;  about  80 
distinct  pores  in  the  lateral  line. 

Phoxogephalus,  20. 
gg.  Soft  dorsal  fin  with  its  lower  portion  covered 
with  small,  caducous  scales.  Body  com- 
pressed; head  conic,  more  compressed 
than  in  Ceetreua  phoxocephalus ;  eye  mod- 
erate, 5  to  6  in  head ;  maxillary  reach- 
ing nearly  to  posterior  margin  of  orbit, 
2i  in  head ;  lower  jaw  much  projecting; 
upper  teeth  mostly  biserial;  canines 
small,  both  of  them  present;  lateral 
teeth  of  lower  jaw  small;  gill-rakers 
short  and  slender,  2  +  7 ;  scales  small, 
chiefly  cycloid,  those  on  sides  of  head 
bright  silvery;  lateral  line  becoming 
straight  above  front  of  anal ;  caudal  fin 
subtruncate ;  pectoral  fins  moderate,  2  in 
head ;  caudal  weakly  double  truncate ; 
head  3^  in  length ;  depth  4i ;  D.  IX-I, 
21  to  23;  A.  II,  10;  scales  13-90-13, 
about  80  distinct  pores.  .Leiarchus,  21. 
pp.  Caudal  fin  rhombic  or  S-shaped,  the  middle  rays 

produced,the  upper  lobe  usually  pointed; 
soft  dorsal  with  23  to  28  rays, 
f.  Soft  dorsal  entirely  naked;  anal  with  a  few 
scales;  body  long  and  low,  spindle- 
shaped,  the  head  slender,  subterete,  and 
depressed  above  (suggesting  the  form  of 
EUicate) ;  profile  from  snout  to  dorsal 
weakly  concave ;  sitout  long,  rather 
pointed,  4  in  head ;  mouth  large,  little 
oblique,  the  lower  jaw  strongly  project- 
ing, the  maxillary  2}  in  head ;  canine 
teeth  2,  short  and  thick ;  lateral  teeth 
close-set,  of  moderate  size ;  eye  smallj  8^ 
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in  head ;  interorbital  space  flatthh,  4| 
in  head ;  gill-rakers  rather  short,  X-{-  8, 
the  longest  about  half  eye ;  scales  on 
head  very  small  and  silvery;  cand^l 
S-shaped,  the  middle  rays  longest ;  pec- 
toral 1^  in  head.  Color  plain,  rather 
dusky,  silvery  below ;  inside  of  gUl  ct?- 
ity  dusky  ;  head  3^  in  length ;  depth  5 
to5i;  D.  X-I,  28;  A.  I,  8.  Scales  80 
(pores),  125  to  130  cross-series. 

VlRBSCENS,  22, 

M.  Soft  dorsal  and  anal  fins  densely  icalj 
throughout. 
t.  Sides  of  lower  jaw  withoat  canines,  the 
teeth  all  comparatively  small. 
«.  [Scales  extremely  small,  about  150 ins 
longitudinal  series  above  the  lateral 
line,  40  in  a  vertical  series ;  snout  4  in 
head;  eye  large,  4};  interorbital  area  Sj 
in  head ;  maxillary  extending  beyond 
eye ;  lower  jaw  projecting ;  upper  jsv 
with  3  series  of  teeth ;  canines  rather 
strong ;  lateral  teeth  of  lower  jaw  not 
canine-like ;  dorsal  spines  slender,  the 
longest  2|  in  head ;  caudal  fin  S-shaped; 
pectoral  slightly  longer  than  ventnL 
which  is  slightly  more  than  half  bead: 
lateral  line  becoming  straight  above 
anal ;  color  greenish,  silvery  below;  bead 
3f  in  length ;  depth  4^ ;  D.  XI-I,  23 ;  1. 
II,  9 ;  scales  155  to  160 ;  70  pores  in  the 
lateral  line. ]    (Steindackner.) 

MlCROLKPIDOTUS,  21 

uu.  Scales  not  very  small,  about  85  to  90  in 
a  longitudinal  series  above  the  lateral 
line;  body  rather  robust,  the  head 
small  and  tapering;  profile  of  bead 
nearly  straight  and  rapidly  descending; 
mouth  rather  small,  oblique,  the  max- 
illary 2^  in  head;  chin  prominent: 
snout  short,  rather  pointed,  6  in  head; 
eye  large,  5|  in  head ;  teeth  all  compar- 
atively small,  the  bands  rather  broad: 
no  distinct  canines  in  upper  jaw,  the 
usual  canine  scarcely  longer  than  the 
teeth  around  it ;  lateral  teeth  of  lower 
jaw  small;  scales  small,  those  of  lateral 
line  little  enlarged ;  lateral  line  less  con- 
spicuous than  in  C  virescena  or  C.  Iw^ 
becoming  straight  under  front  of  loA 
dorsal;  gill-rakers  rather  long,  4+9, 
the  longest  f  eye ;  i>ectorals  quite  short, 
shorter  than  ventrals,  2^  in  head,  their 
tips  not  reaching  tips  of  ventrals;  candil 
rhombic,  the  upper  angle  pointed ;  coin 
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silvery,  darker  above;  faint  streaks 
aloDg  the  rows  of  scales  on  the  back ; 
Head  3^  in  length;  depth  4 ;  D.  X-I,  21 
to  23 ;  A.  I,  9 ;  scales  70  (pores) ;  about 

86  series Steinoachneri,  24. 

U,  Sides  of  lower  jaw  each  with  4  or  5  mod- 
erate canines  (the  lateral  teeth  being 
larger  than  in.  any  of  the  other  species, 
much  as  in  Isopisthus) ;  canines  of  npper 
jaw  strong ;  body  slender,  not  specially 
compressed ;  head  rather  slender,  little 
compressed ;  the  upper  profile  straight  • 
the  interorbital  area  moderate  (as  bpoad 
as  eye)  and  little  convex ;  eye  large,  4^ 
in  head ;  snout  short,  sharp,  4i  in  head ; 
mouth  moderate,  not  very  oblique,  the 
maxillary  2}  in  head  and  extending  to 
beyond  pupil ;  preorbital  very  narrow, 
not  as  broad  as  pupil ;  gill-rakers  slen- 
der, very  short  and  small,  X-f 6,  the 
the  longest  half  as  long  as  pupil ;  dorsal 
spines  slender,  the  longest  2^  in  head ; 
soft  dorsal  and  anal  densely  scaled ;  cau- 
dal fin  rhombic;  pectoral  fins  longer 
than  ventrals,  1}  in  head ;  scales  of  lat- 
eral line  enlarged,  somewhat  covered  by 
smaller  scales;  lateral  line  becoming 
straight  just  before  anal;  color  plain 
silvery,  darker  above;  head  3f ;  depth 
4i;  D.  X-1, 25;  A.  1, 10 ;  scales  70 pores; 
150  series Bairdi,  25. 


5.  CESTREDS  PItSSDATORIUS. 

(BOCCONE.) 

irtuM  pn9daioriu8  Jordan  &  Gilbert,  sp.  nov.  (Panama). 

Habitat — ^Pacific  coast  of  tropical  America,  Pauama. 
This  strongly  marked  species  was  obtained  by  Dr.  Gilbert  at  Panama 
1883y  and  by  us  described  in  MS.  at  the  time.  Our  specimens  were 
stroyed  by  fire,  and  the  species  has  remained  unnoticed.  The  types 
the  present  description  are  three  specimens,  the  largest  nearly  2  feet 
length,  obtained  by  Professor  Agassiz  at  Panama.  These  are  num- 
red  10901  and  10902  on  the  register  of  the  Museum  of  Comparative 

ology.    The  species  is  known  to  the  Panama  fishermen  as  "  Boccone.'' 

I*- 

6.  CESTREUS  ACOUPA. 

• 
dlodiptenu  aooupa  Lac^p^de,  Hist.  Nat.  Poiss.,  iii,  r>46,  1802  (Cayenne). 

KMOum  aooupa  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1886,  588  (name  only). 

}ann9  oayenwm^  Lacdp^de,  Hist.  Nat.  Poiss.,  iv,  196  and  245, 1802  (Cayenne) 

litkus  oayennensis  QUntbor,  Cat  Fisb,  ^rit,  Mus.,  ii,  309,  1860  (West  Indies) 
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Oiolithus  rhomboidalU  Cuvier,  R^gne  Animal,  od.  2,  1829  (based  on  Lutjautu  caj/at- 

nensis  Lac^pMe). 
Otolithus  toeroe  Cuv.  <fe  Val.,  Hist.  Nat.  Poiss.,  v,  72,  plato  103,  1830,  Cayenne  (same 

type  asX.  cayennensia  hfiCj  Sarinam,  Brazil,  Lake  Maracaibo),  iduf.,  ix,  47d 

(Cayenne). 
Apaeudohranchus  toeroe  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  18  (name  only). 

Habitat — Surinam,  Brazil. 

There  seems  to  be  no  reason  to  doabt  that  this  is  the  Otolithtis  toeroe 
of  Cuvier  &  Valenciennes,  and  this  toeroe  is  based  on  the  same  typical 
examples  as  the  prior  names  rhomboidalis  and  cayennensis. 

As  to  the  still  earlier  name  a^coupa^  it  seems  to  us  that  Cuvier  aod 
Valenciennes  are  right  in  referring  it  to  a  species  of  this  group,  as  tbe 
caudal  is  rounded,  the  lower  ja\7  projecting,  the  teeth  unequal,  and  tbe 
second  dorsal  with  18  rays.  As,  according  to  the  statements  of  these 
authors,  the  fish  called  '^Toeroe"  by  the  Dutch  in  Guiana  is  known  as 
'^Acoupa'^by  the  Portuguese,  this  identification  is  highly  probable. 
The  specific  name  acoupa  should  then  supersede  cayennensis. 

Our  description  of  this  species  is  taken  chiefly  from  a  specimen  14 
inches  long  from  Gachiura,  Brazil  (10892,  M.  G.  Z.).  Kumeroas  other 
specimens  are  in  the  museum  from  Surinam,  San  Matheo,  Curu^a,  Ca- 
chiura,  and  Bio  Janeiro. 

The  statement  is  made  by  Dr.  Giinther  that  this  species  lacks  pseado* 
branchiae,  and  on  this  statement  Dr.  Gill  has  proposed  for  it  the  generic 
name  of  Apseudobranchtis. 

It  is  true  in  this  as  in  other  species  of  Cestreus  that  the  psendo- 
branchiag  become  smaller  with  age.  Usually  they  become  (in  old  spe- 
cimens) obsolete  on  one  side  while  they  are  perfectly  evident  on  the 
other.  This  is  the  case  with  all  the  old  specimens  of  this  species  which 
we  have  examined,  and  it  is  true  also  in  several  others  of  the  larger 
species.  The  genus  Apseudohranchua  is  therefore  strictly  synoDymoos 
with  Cestreus  and  Cynoscion, 

7.  CESTREUS  SQUAMIPINNIS. 

Otolithua  aquamipinnis  Giiuther,  Fishes  Central  America,  387  and  429, 1869  (Paiuma). 

Steindachner,  Neue    and   Seltene  Fische  k.  k.   Zool.  Mas.  Wien,  37,  I8J3 

(Panama). 
Cynoscion  squamipinne  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1881,  232  (La  UnioD, 

San  Salvador).    Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Com.,  1881,  320  (U 

Union). 

Habitat, — ^Pacific  coast  of  tropical  America. 

This  species  is  known  from  a  few  specimens  taken  at  La  Union  aod 
Panama.  Specimens  obtained  by  Prof.  Alexander  Agassiz  at  Panama 
are  in  the  museum  at  Cambridge. 

8.  CESTREUS  OTHONOPTERUS. 

Cynoscion  aquamipinnis  Streets,  Bull.  U.  S.  Nat.  Mas.,  tu,  49,  1877  (off  San  Ygoado 
River,  Galf  of  California)  (not  Qtolithus  squamipinnis  Giinther). 

Cynoscion  othonopterum  Jordan  <&.  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1831, 274  (PontftSaa 
Felipe,  Mexico).   Jordan  <&■  Gilbert,  Ball.  U.  S.  Fish  Com.,  1881.  320  (oopied> 

Habitat — Gulf  of  California. 
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This  species  is  known  to  us  from  its  type,  a  large  specimen  taken  in 
the  Gulf  of  California.  The  specimen — also  from  the  Gulf— recorded  by 
Dr.  Streets  under  the  name  8quamipinniSj  seems  to  belong  to  C.  othonop- 
tenu.  The  species  is  closely  related  to  0.  sqtmmipinniSj  but  we  believe 
it  to  be  distinct. 

9.  CESTREUS  STRIATUS. 

Gmatmeupa  Marcgrave,  Hist.  Brazil,  1648. 

Otolithu9  iiriatuB  CQvier,  E^gne  Animal,  ed.  2, 1829  (based  on  Guatucupa  of  Marcgraye). 

OtoUtktu  guatuaq^  Gov.  &  Val.,  Hist.  Nat.  Poiss.,  v,  75,  plate  104  (Montevideo). 
Giintlier,  Cat.  Fish.  Brit.  Mas.,  ii,  309  (copied).  GUnther,  Shore  Fishes,  13, 
1880  (month  of  the  Rio  de  la  Plata).  Jenyns,  Zool.  Beagle,  Fishes,  41,  1842 
,  (Maldonado  Bay). 

Habitat — Coasts  of  Brazil  and  Argentine  Sepublic. 

This  strongly  marked  species  much  resembles  the  northern  weak- 
fish  in  coloration,  but  it  is  readily  distinguished  by  the  small  number 
of  its  dorsal  rays. 

Our  description  is  mainly  taken  from  a  specimen  18  inches  long  from 
Buenos  Ayres  (434,  M.  C.  Z.).  Other  specimens  are  in  the  museum  from 
Montevideo,  Maldonado,  and  Buenos  Ayres. 

10.  CESTREUS  OBLIQUATUS. 

OtoUikus  ohliquatuM  (Valenciennes  MSS.)  Sanvage,  Bull.  Soc.  Philom.  Paris,  iii,  209, 

1879  (Martinique).- 
CyiMMCtan  ohliqmatum  Jordan,  Proc.  IT.  S.  Nat.  Mas.,  1886, 588  (name  only). 

Habitat — Martinique. 

This  species  is  unknown  to  us.  The  increased  number  of  dorsal 
rays  leads  us  to  place  it  in  the  neighborhood  of  Cestretcs  nothus^  with 
which  species  the  scanty  description  agrees  in  most  respects.  C.  nothus 
has,  however,  not  been  recorded  from  the  West  Indies. 

The  following  is  the  account  published  by  Dr.  Sauvage  : 

*'  Un  Otoliike  ^tiqnetd  dans  la  collection  du  Musdum  Otolithus  ohliquaiua  de  la  main 
de  Valenciennes,  n^est  pas  d<Scrit  dans  I'Histoiro  des  Poissons.  Voisino  de  VOtolithus 
tkaUuHnus,  Holbr.,  cetto  esp^ce  en  diff^re  par  le  moius  grand  nombre  d'dcailles  li  la 
ligoe  lat^rale  et  Toeil  plus  grand;  la  forme  de  la  candale  la  s^pare  do  VOlolithua 
notkuij  Holbr.,  des  mSmes  parages.  Voici  la  diagnose  dcs  doux  exemplaires  recneillis 
i  la  Martiniqno  par  M.  P16e : 

**  D.  X,  28 ;  A.  1, 11 ;  L.  lat.  60. 

'*  EUintenr  du  corps  coutenue  cinq  fois  un  tiers,  longueur  de  la  tdte  trois  foiset  trois 
quarts  dans  la  longuenr  totale  du  corps  ;  museau  un  pen  plus  long  que  lo  diam^tre  de 
rceil,  qui  est  contenae  cinq  fois  dans  la  longueur  de  la  t6te ;  m^hoire  inf^rienre  plus 
longne  que  la  snp^rienre ;  des  canines  assez  fortes  ^  la  m^hoire  supdrieure  seulement ; 
maxiUaire  arrivant  an  niveau  du  tiers  postdrieur  de  Toeil ;  angle  du  pr6operculearrondi 
ei  an  pea  rejei^  en  arri^re ;  dentelures  du  pr<Sopercule  bien  visibles,  plus  fortes  &  Tan- 
gle. Caadale  tronqu6e ;  pectorales  de  m6me  longueur  que  Ics  ventrales.  Ligne  la- 
t^rale  assez  incarv<So  vers  le  milieu  de  sa  longueur.  Coloration  uniformo.  Longueur 
da  corps  0,200." 
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11.  CESTREUS  NOTHXTS. 

(Bastard  Sea  Trout.) 

Otolithtts  nothus  Holbrook,  Ichthyol.  S.  CaroliDa,  134,  plate  19,  fig.  1,  1860  (Soath 
Carolina).    GUnther,  Cat.  Fish.  Brit.  Mus.,  ii,  308,  1860  (Jamaica). 

Cynoscion  nothus  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.,  1879, 131  (Pensacola).  Jordin 
&  Gilbert,  Proc.  U.  S.  Nat.  Mas..  1882,  607  (Charleston).  Joitian  &  Gilbert, 
Syn.  Fish.  North  Am.,  580, 188*2.  Goode,  Proc.  U.  S.  Nat.  Mus.,  1884,  212  (St 
John's  River,  Fla.). 

Habitat — Soatlx  Atlantic  and  Gulf  coasts  of  United  States. 

This  species  is  rather  rare  at  Charleston  and  elsewhere  along  onr 
Soathem  coast. 

It  is  a  very  well  marked  species,  differing  in  nameroas  respects  from 
the  others,  regaliSj  thalassimcs,  nebulosus,  found  in  the  same  waters. 
The  specimens  examined  by  us  are  from  Charleston. 

12.  CESTREUS  REGALIS. 

(The  Weak-fish,  or  Squeteague;  "Sea  Trout.") 

[Plate  I.] 
a.  YskT,  regalie, 

Johnius  regalis  Bloch  &  Schneider,  Syst.  Ichthyol.,  75,  1801.  llolbrook,  Ichthyol.  S. 
Carolina,  127,  plate  18,  fig.  1  (Sonth  Carolina). 

Otolithus  regalis  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  v,  67  (New  York,  New  Orleans). 
Richardson,  Fann.  Bor.  Amer.  Fish.,  68,  18.36.  Storer,  Report  Fishes  Haatt- 
chusetts,  33,  1839  ("no  longer  foond  on  the  coast").  Storer,  Hist.  Fisb. 
Mass.,  122,  plate  9,  fig.  1.  (Provincetown).  Ayres,  Fishes  of  Brookhareo, 
L.  I.,  259,  1842.  Do  Kay,  New  York  Fauna,  Fishes.  71,  plate  8,  fig.  24,  ISfi 
(New  York).  Storer,  Syn.  Fish.  North  Am.,  118,  1846  (Maasachusetti). 
Gunther,  Cat.  Fish.  Brit.  Mus.,  ii,  307,  1860.' 

Cynoacion  regale  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  18.  Uliler  &  Logger,  Fiahe* 
of  Maryland,  98,  1876  (Chesapeake  Bay).  Goode  &  Bean,  Fishes  of  Eaiex 
County  and  Massachusetts  Bay,  17,  1879  (Milk  Island,  Cape  Ann).  Beta, 
Proc.  U.  S.  Nat.  Mus.,  1880,  90  (Norfolk,  Va. ;  Wood's  Holl,  Mass.).  Jordio 
&  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,  607  (Charleston).  Jordan  &,  Gilbert. 
Syn.  Fish.  North  Am.,  581,  1882.  Goode,  Hist.  Aquat.  Anim.,  362,  plate  120, 
18S4  (Wood's  Holl,  Mass.). 

Itov^us  comes  Mitchill,  Report  in  part  Fishes  New  York,  26,  1814  (New  York). 

Lahrus  squeteague  Mitchill,  Trans.  Lit.  and  Phil.  Soc.  New  York,  396,  plate  2,  fig.  1? 
1815  (New  York). 

5.  Yar.  thal<i8sinus. 

Otolithus  thalassinm  Holbrook,  Ichth.  Sonth  Carolina,  132,  plate  18,  fig.  2  (South  Car- 
olina).   GUnther,  Cat.  Fish.  Brit.  Mus.,  ii,  308,  1860  (Golf  of  Mexico). 
Cynosdon  thalassinus  Jordan  &  Gilbert,  Syn.  Fish.  North  America,  581,  1832  (copied). 

Habitat — Atlantic  and  Gulf  coast  of  the  United  States ;  var.  iJuiJn* 
sinus  from  Virginia  to  Louisiana. 

The  Weak-fish  is  one  of  the  most  valuable  food-fishes  of  our  At- 
lantic coast.  It  is  caught  in  large  numbers,  and  its  flesh  is  very  excel- 
lent for  tlie  table.  Its  flesh,  like  that  of  most  species  of  the  genus,  is 
very  tender  and  easily  torn,  lieiice  the  common  name  of  Weak-fish. 
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On  the  Garolina  coast  it  has  received  the  very  inappropriate  name  of 
"Sea  Trout." 

Specimens  of  the  typical  regalis  are  in  the  museum  at  Cambridge  from 
various  localities  on  the  Atlantic  coast,  and  from  Mobile  and  "  Florida 
Keys,"  on  the  Gulf  coast.  Its  occurrence  in  the  Gulf  must  be  infrequent, 
as  no  specimens  have  been  obtained  by  Dr.  Jordan  at  Galveston,  Few 
Orleans,  Pensacola,  Cedar  Keys,  or  Key  West. 

The  form  called  Otolithus  thalassinus  by  Holbrook  has  not  been  rec- 
ognized by  later  collectors,  and  it  has  usually  been  considered  identical 
with  C  regalis. 

A  specimen  lately  sent  to  us  by  Mr.  Silas  Stearns  from  Pensacola 
seems  to  answer  to  Holbrook's  description,  and  we  have  found  two  simi- 
lar specimens  in  the  museum  at  Cambridge,  one  (No.  438,  M.  C.  Z.) 
from  Pass  Christian,  Mississippi,  the  other  from  Hampton  lioads,  Vir- 
ginia. The  only  dififerential  characters  which  we  have  noted  are  given 
in  the  analysis  of  species.  As  C.  regalis  is  subject  to  considerable  vari-. 
ation,  we  have  regarded  C.  thalassinus  as  an  extreme  form  or  variety 
rather  than  as  a  distinct  species.  It  mily,  perhaps,  bo  found  to  inhabit 
a  different  depth  of  water  than  that  which  the  common  Weak-fish  fre- 
quents. 

The  following  is  a  description  of  our  specimen  from  Pensacola:  Depth, 
4^  in  length  j  head,  3 J ;  D.  X- 1,  24 ;  A.  II,  11 ;  lateral  line,  5Q  j  length, 
12  inches. 

Body  compressed }  not  especially  elevated ;  of  about  the  same  depth 
ever^-where  betweu  the  ventrals  and  the  vent  j  caudal  peduncle  rather 
long  and  stout. 

Head  pointed,  subconical;  profile  straight,  scarcely  descending;  eye 
rather  large,  If  in  snout,  5^  in  head ;  mouth  large,  oblique ;  premaxil- 
lary  anteriorly  on  a  level  with  the  upper  margin  of  the  pupil  5  maxillary 
extending  beyond  the  pupil;  lower  jaw  strongly  projecting,  its  tip  en- 
tering the  profile. 

Teeth  of  the  lower  jaw  in  two  series,  anteriorly  in  a  single  series;  those 
in  front  small  and  subequal  5  the  inner  ones  recurved ;  those  of  the  side 
much  larger.  Teeth  of  the  upper  jaw  in  two  series ;  those  of  the  outer 
series  scarcely  decreasing  in  size  towards  the  angle ;  those  of  the  inner 
series  becoming  minute  on  the  sides ;  canines  moderate,  ^  the  diameter 
of  the  eye. 

Preopercle  with  a  striated  and  dentated  dermal  margin;  gill-rakers 
slender ;  those  near  the  angle  half  the  length  of  the  eye. 

Lower  pharyngeals  weak  and  long,  grooved  below ;  teeth  at  the  angle 
several  times  as  large  as  ttuB  rest,  all  more  or  less  recurved ;  the  ante- 
rior ones  specially  so;  teeth  of  the  upper  x)haryugeals  unequal. 

First  dorsal  spine  inserted  above  the  end  of  the  first  fonrtli  of  the 
ventrals;  the  spines  slender;  the  third  highest,  reaching  to  the  ninth 
spine,  2|  in  head;  second  anal  spine  about  twice  as  large  as  the  first, 
2%  in  length  of  eye;  anal  rays  2§  in  head;  pectorals  broken;  ventrals 
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slightly  less  than  2  in  liead^  soft  dorsal  apparently  not  scaly,  but  so 
mutilated  that  we  cannot  be  certain  of  this. 

Scales  very  weakly  ctenoid;  lateral  line  somewhat  wavy  anteriorly, 
becoming  straight  under  the  fourth  or  fifth  dorsal  ray. 

Color,  brownish  above,  lighter  below ;  middle  of  sides  with  many  dark 
dots ;  a  dark  blotch  on  upper  corners  of  opercle  and  cheek ;  axil  and 
inner  margin  of  pectoral,  black ;  spinous  dorsal,  black ;  soft  dorsal  and 
caudal,  dusky ;  the  rest  of  the  fins  pale. 

The  specimen  from  Pass  Christian  has  no  scales  on  dorsal  or  anal  at 
present,  but  the  marks  showing  their  former  presence  on  the  basal  parU 
of  the  fin  are  evident.  Gill-rakers,  X+8,  the  longest  §  eye;  snoot  3f 
in  head;  D.  X-I,  25;  A.  I,  10. 

In  the  specimen  from  Hampton  Boads  the  gill-rakers  are  X-f  9;  SDoat 
3^  in  head;  D.  X— 1, 25.  The  coloration  is  essentially  as  in  regciUs^hnt 
in  all  these  specimens  it  is  more  silvery,  the  dark  markings  less  dis- 
tinct. 

13.  CESTREUS  RETICULATUS. 

« 

OtoUthus  reticulatus  GUnther,  Proc.  Zool.  Soc.  London,  1864, 149^  (San  Jo&6  de  Gai- 

temala,  Chiapam).    Qttnther,  Fishes  Central  America,  387,  388,  and  430, 1869 

(San  Jos^,  Chiapam). 
Cynoscion  reticulaium  JoTdskn  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  1881,  232  (Acspoico, 

Mexico).    Jordan  &  Gilbert,  Bnll.  U.  S.  Nat.  Mns.,  1881,  319  (Mazatlan ;  PiiH 

ama). 

RabitaL — Pacific  coast  of  tropical  America,  Mazatlan  to  Panama. 

This  is  a  common  food-fish  of  the  west  coast  of  Mexico.  It  coDsid- 
erably  resembles  Cestreus  nebulostiSy  and  is  similar  in  size,  habits,  and 
valne  to  the  latter. 

14.  CESTREUS  NEBULOSUS. 

(The  Spotted  Weak-fish,  or  Spotted  "Sea  Trout.") 

[Plate  II.] 

Lahrus  squeteagiMY&T,  tnaoulaius  Mitchill,  Trans.  Lit.  &  Phil.  Soc.,  396,  1615  (5ev 

York)  (not  Lahrus  maculatus  Bloch). 
Cynoscion  maculatum  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1882, 2S5  (Pensaools, 

Galveston).    Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas..  1882, 607  (Cbarlestxm). 

Jordan  &  Gilbert,  Syu.  Fish.  North  Am.,  581,  1883.    Bean,  IntematFiaherT 

Exhib.  Berlin,  55,  1883  (Pcnsacola,  Florida).    Jordan  &  Swain,  Proc  U.  8. 

Nat.  Mas.,  1884,233  (Cedar  Key,  Florida).    Goode,  Hist.  Aquat.  Anim.,  362, 

plate  120, 1884  (Norfolk,  Va.). 
OtoUthus  nebulosus  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  v,  79,  1830  (locality  unknoini). 

Jordan,  Proc.  U.  S.  Nat.  Mas.,  1886,  540  (note  on  tyi)e  of  Cnrier  A  YaXtod- 

ennes).  • 

OtoUthus  caroUnensis  Cnv.  <&  Val.,  Hist.  Nat.  Poiss.,  ix,  475,  1833  (South  Carolina). 

DeKay,  New  York  Fauna,  Fishes,  72,  1842  (New  York).     Stor«r,  SjilI^ 

North  Am.,  318,  1846  (copied).    Holbrook,  " Ichthyol.* S.  Carolina,  133,pLia 

fig.  2"  (S.  Carolina).     GUnthcr,  Cat.  Fish.  Brit.  Mus.,  ii,  306, 1860  (New Tort 

Lake  Pontchartrain ) . 
Cestreus  caroUnensis  Gronow,  Cat.  Fish.,  e<l.  Gray,  49,  1854  (Carolina). 
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wdom  earolincHM  Jordan  &.  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1878,  377  (Beaafort). 

Goode,  Proc.  U.  S.  Nat.  Mus.,  1879,  112  (St.  John's  Eiver,  Florida).    Goode 

&  Bean,  Proc. U.  S.Nat.  Mus.,  1879,  131  (Pensacola).    Bean,  Proc.  U.  S.  Nat. 

MuQ.,  1880, 92  (St.  John's  River,  Florida ;  Norfolk,  Virginia;  Beaufort,  N.  C. ; 

Fort  Macon,  N.  C). 
Ithua  drummondi  Richardson,  Fann.  Bor.  Am.  Fish. ,  70, 1836  (Now  Orleans).    Storer, 

Syn.  Fish.  North  Am.,  318,  1846  (copied).     Girard,  U.  S.  &  Mex.  Bound.  Sor- 

yey,  12,  plate  vi,  1859  (New  Orleans,  Brazos  Santiago,  Indianola).    Giinthor, 

Cat  Fish.  Brit.  Mns.,  ii,  307,  1860  (copied). 

Tabitat — South  Atlantic  and  Gulf  Coast  of  tlie  United  States;  New 

k  to  Texas. 

his  excellent  food-fish  is  everywhere  common  on  our  Southern  coast. 

I  northernmost  locality  from  which  we  have  examined  specimens  is 

«ley^s  Point,  New  Jersey. 

he  oldest  specific  name  of  the  species  is  that  of  Lahrus  squeteague 

.  maeulattis  Mitchill.    This  name  seems,  however,  to  be  ineligible,  as 

re  was  already  a  Lahrus  maculatus  Bloch.    Next  in  order  comes  the 

litkvL9  nebulosus  of  Cuvier  &  Yalenciennes.    This  name  apparently 

le  one  which  should  be  retained,  although  the  later  name  carolinen- 

las  been  generally  in  use. 

15.  CESTREUS  PARVIPINNIS. 

(California  "Blue-fish.") 

mcian parvipinnis  Ayres,  Proc.  Cal.  Ac.  Nat.  Sci.,  1861, 156  (coast  of  Lower  Califor- 
nia). 

itHan  parvipinne  J oid&n  &,  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1880,  456  (San  Pedro, 
San  Diego).  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  1881,  48  (San  Pedro 
aoathward).  Jordan  &.  Gilbert,  Proc.  U.H.  Nat.  Mns.,  1881,  274  (Gnaymas, 
Mexico).  Jordan  <&  Gilbertj  Bnll.  U.  S.  Fish.  Com.,  1881,  320  (San  Pedro, 
San  Diego,  Gnlf  of  California).  Jordan  &,  Gilbert,  Syn.  Fish.  North  Am., 
580, 1882.  Rosa  Smith,  Proc.  U.  S.  Nat.  Mns.,  1883,  234  (Todos  Santos  Bay, 
Liower  California).  Rosa  Smith,  West  American  Scientist,  1885,  47  (San 
Diego). 

IthuM  magdalena  Steindachner,  Ichthyol.  Beit.,  iii,  1875  (Magdaleua  Bay,  Lower 
Califomia). 

labitat. — Goasts  of  Lower  Califomia;  Gnaymas  to  the  Santa  Barbara 

nds. 

his  species  is  common  along  the  coasts  of  Southern  California,  as  far 

it  as  San  Pedro.    It  is  an  excellent  food-fish,  not  inferior  to  its  rela- 

,  the  weak-fish  of  the  Atlantic  coast.    As  in  the  case  of  the  latter 

^ies,  the  flesh  of  Cesiretis  parvipinnis  is  soft,  and  the  fish  does  not 

r  transportation  well. 

fpes  of  OtoUthus  nmgdalence^  from  Magdalena  Bay,  are  preserved  in 

masenm  at  Cambridge. 

16.  CESTREUS  XANTHT7LUM. 

9eioH  xanihnlum  Jordan  &  Gilhert,  Proc.  U.  S.  Nat.  Mus.,  1631,  460  (Mazatlan;. 
Jordan  &  Gilhert,  Bnll.  U.  S.  Fish.  Com.,  1881,  319  (Mazatlan).  Jordan  & 
Gilbert,  BnU.  U.  8.  Nat.  Mns.,  1882, 107  (Mazatlau). 

abiUU. — Pacific  coast  of  Mexico ;  Mazatlan. 
S.  Mis.  90 24 
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This  species  is  not  rare  about  Mazatlau.  The  specific  Dame  (Savdoi] 
ovXov)  is  intended  to  allude  to  the  yellow  color  of  its  lips  and  gums.  It 
is  closely  related  tx>  Cestreus  albtis,  a  species  which  seems  to  replace  it 
farther  south. 

17.  CESTREUS  ALBUS. 

Otolithtts  albtis  GUnthor,  Proc.  Zool.  Soc.  Lond.,  1864, 149  (Chiapam;  Panama).  Goo- 
ther,  Fishes  Central  America,  :)87  and  429,  1860  (Cbiapam).  Steindachner, 
Neue  a.  Seltene  Fische  k.  k.  Zool.  Mas.  Wien,  36,  1879  (Pituama). 

Cynoidon  album  Jordan  &  Qilbert,  Ball.  U.  S.  Fish.  Com.,  1881,  319  (Panama). 

Habitat. — ^Paci£.c  coast  of  tropical  America ;  Panama. 

This  species  is  not  rare  at  Panama.  Like  the  others  of  the  genus,  it 
is  a  food-fish  of  importance.  Specimens  from  Panama  are  in  the masemn 
at  Cambridge. 

18.  CESTREUS  STOLZMANNI. 

Otolithua  8toUmanni  Stoindacliner,  None  a.  Seltene  Fiacho  k.   k.  Zool.  Mus.  Wies, 

1879,  35,  plate  ii,  fig.  1  (Tumbez,  Peru). 
Cynoscian  BioUmanni  Jordan  <&  Gilbert,  Ball.  U.  S.  Fish.  Com.,  1881,  320  (Panami). 

Habitat — ^Pacific  coast  of  tropical  America;  Panama  to  Peru. 

This  species  is  not  rare  about  Panama,  where  specimens  were  obtained 
by  Professor  Gilbert.  A  specimen  collected  by  Prof  Alexander  Agas- 
siz,  at  Panama,  is  in  the  museum  at  Cambridge. 

19.  CESTREUS  NOBILIS. 

(The  "White  Sea  Bass"  of  California.) 

Johiiius  nohilis  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.,  1860,  78  (San  Francisco). 

Atracioscum  nobilia  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  17  (name  only).  Jordaa 
<fe  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  48  (San  Francisco  sonthward).  Jor- 
dan &  Gilbert,  Syn.  Fish.  North  Am.,  579  and  933,  1882. 

Cynoacion  nobilia  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1830,  456  (San  Fruciseo, 
Monterey  Bay,  Santa  Barbara,  San  Pedro,  San  Diego).  Jor<fan  &  Gilbert, 
Bull.  U.  S.  Fish  Com.,  1881,  320  (copied).  Rosa  Smith,  West  Amcricta 
Scientist,  1885,  47  (San  Diego). 

Otolithua  californiensis  Steindachner,  Ichthyol.  Beitr.,  iii,  31, 1875  (Lower  Califbrnii). 

Habitat — Coast  of  California,  north  to  San  Francisco. 

This  species  is  one  of  the  largest  in  size  of  the  Scicenoid  lishes,  reach- 
ing a  weight  of  60  to  70  pounds.  Its  flesh  is  more  firm  than  that  of 
most  of  the  other  species  of  Cestreus^  bat  its  quality  is  scarcely  less 
delicate  than  that  of  the  weak-fish. 

The  young  fishes  are  somewhat  different  in  color  from  the  adult,  being 
marked  by  two  or  three  distinct  dusky  cross-bars  on  the  back  and  sides. 
These  young  fishes  are  often  taken  by  fishermen  to  be  a  distinct  species, 
and  called  sea-trout.  Such  specimens  have  been  described  by  Dr» 
Steindachner  under  the  name  of  Otolithus  californiensis.  Typical  eiaiB- 
pies  of  this  nominal  species,  from  San  Diego,  are  in  the  mnsenm  at  Cub- 
bridge. 
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20.  CESTREUS  PHOXOCEPHALUS. 


Csnasciom pkozocephalum  Jordan  <&  Gilbert,  Bull.  U.  S.  Fish  Com.,  1881,  318  (Panama). 

Habitat. — ^Pacific*  coast  of  tropical  America ;  Panama. 

This  species  is  not  uncommon  about  Panama.  It  somewhat  resembles 
Cestreus  nobiliSy  but  it  is  not  known  to  reach  the  large  size  of  the  latter. 
The  tapering  form  of  the  head  reaches  an  extreme  in  this  species,  and 
the  silvery  luster  of  fhe  scales  is  brighter  than  in  any  other. 

A  specimen  of  this  species  from  Panama  is  in  the  museum  at  Gam- 
bridge. 

21.  CESTREUS  LEIARCHUS. 

Otolithus  leiarchtu  Cuv.  &  Vol.,  Hist.  Nat.  Poiss.,  v,  78, 1830  (Brazil;  Cayenne).  GUn- 
ther,  Cat.  Fiah.  Brit.  Mas.,  ii,  308, 1860 (Bahia).  Jordan,  Proc.  U.  S.  Nat.  Mus., 
1886, 540  (Qote  on  type  of  Cnvier  &  Yalenciounes). 

Habitat — Coasts  of  Brazil  and  Guiana. 

This  species  is  known  to  us  from  the  examination  of  the  type,  a  dried 
skin  of  a  young  example  in  the  museum  at  Paris.  The  absence  of  the 
anal  spine  ("  leiarchus  ^)  is  due  to  its  being  covered  by  varnish. 

The  description  given  in  our  analysis  is  taken  from  an  example  (34500, 
U.  8.  Nat.  Mus.)  from  unknown  locality  (Brevoort  Coll.)  and  from  speci- 
mens from  Bio  Janeiro,  Porto  Alegre,  Bahia,  and  Santos,  in  the  mu- 
seum at  Cambridge.  C.  leiarchus  is  closely  related  to  Cestreua  phoxo- 
cephaluSj  but  it  more  strongly  resembles  the  typical  Cestrei  than  the 
latter  species  does. 

22., CESTREUS  VIRBSCENS. 

Otolitkui  virescemM  Cuv.  <&  Val.,  Hist.  Nat.  Poiss.,  v,  72, 1830  (Surinam). 
Cjfma9cian  vireieena  Jordan,  Proc.  U.  S.  Nat.  Mns.,  18d6, 588  (name  only). 
Ot^litkuB  micropa    Steindachner,  Neae  Fisch-Arten  k.  k.  Museen  Wien,  Stuttgart, 
und  Warschau,  38,  plato  viii,  fig.  2, 1879  (Porto  Alegre,  Brazil). 

Habitat. — Coasts  of  Guiana  and  Brazil. 

We  know  this  species  from  a  specimen  (4584,  M.  C.  Z.)  18  inches  long 
from  Victoria,  Brazil. 

This  specimen  agrees  well  with  Steiudachuer's  description  of  Otoli- 
thus  microps.  The  scanty  account  given  by  Cuvier  and  Valenciennes 
of  Otolithus  virescens  agrees,  so  far  as  it  goes,  with  0.  micropsy  and 
with  no  other  South  American  species  known.  We  have  been  unable 
to  find  the  tyi>e  of  virescens  in  the  museum  at  Paris.  There  seems  to  be 
little  reason  for  doubting  the  identity  of  the  two.  We  have  therefore 
taken  the  older  name  instead  of  microps. 

23.  CESTREUS  MICROLEPIDOTUS. 

OUtlUhMS  miorolepidoius  Cut.  <&  Val.,  Hist.  Nat. 'Poiss.,  x,  79, 18.30  (Surinam).  GUn- 
tber,  Cat.  Fish.  Brit.  Mus.,  ii,  311,  1860  (copied).  Steindachner,  None  und 
Selteno  Fiscbe  k.  k.  Zool.  Mns.  Wien,  39,  1879  (Maranbao). 

CjniMcum  mierolepidoium  Jordan,  Proc.  U.  S.  Nat.  Mns.,  1886,  588  (name  only). 

Habitat. — Coasts  of  Surinam  and  Brazil. 


372         REPORT  OP  COMMISSIONER  OP  PISH  AND  FISHERIES.       [30] 

This  species  is  known  ^from  the  original  discription  of  Cavier  and 
Valenciennes  and  from  a  more  detailed  account  given  by  Dr.  Stein- 
dachner.  It  would  appear  to  be  well  distinguished  from  all  the  others 
mentioned  in  this  paper. 

24.  CESTREUS  STEINDACHNERI. 

Cesireus  aidndachneri  Jordan,  sp.  nov.  (Cara^a,  Brazil). 

HoMtat — Coasts  of  Brazil. 

The  type  of  this  species  is  a  specimen  (10922,  M.  G.  Z.)  collected  at 
Curu9a  by  Professor  Louis  Agaasiz.  We  have  taken  pleasure  in  nam- 
ing the  species  for  our  friend,  Dr.  Franz  Steindachner,  of  Vienna,  who 
has  contributed  more  than  any  one  else  to  our  knowledge  of  the  fishes 
of  South  America. 

Cestrem  steindachneri  seems  to  be  allied  to  C.  microlepidotuSj  bat  it  is 
readily  distinguished  from  that  species  by  numerous  characters.  It 
somewhat  resembles  C.  acoupa^  but  its  scales  are  not  half  as  large  as  in 
that  species. 

25.  CESTREUS  BAIRDI. 

Otolithus  (f)  hairdi  Steindachner,  Nene  Fisch-Arten  k.  k.  Mnseen  Wien,  Stnttgartjiud 
Warschan,  40,  plate  i,fig.2,  1879  (Santos,  Brazil). 

Habitat — Coast  of  Brazil. 

We  have  examined  a  single  specimen  of  Cestreus  hairdij  a  young  ex* 
ample  (10887,  M.  C.  Z.)  9  inches  long,  from  Pard. 

This  species  has  almost  exactly  the  dentition  of  the  species  of  Ar- 
choscion.  It  cannot,  however,  be  referred  to  that  genus,  as  it  has  the  fins 
as  in  the  ordinary  species  of  Cestrem.  The  difference  in  the  dentition  is 
one  of  degree  only,  the  lateral  teeth  being  a  little  larger  and  more  un- 
equal than  usual,  and  cannot  be  used  to  separate  this  species  from  the 
genus  Oestreus. 

Genus  lY.— ANCYLODON. 

Ancylodon  Cu vier,  H^gne  Animal,  ed.  1,  1817  {jaculidens  =  ancylodon). 

Type  :  Lonchurus  ancylodon  Bloch  &  Schneider. 
This  genus  contains  a  single  species,  remarkable  for  the  large  siie 
and  peculiar  form  of  its  canine  teeth. 

# 
ANALYSIS  OF  SPECIES  OF  ANCYLODON. 

a.  Body  oblong,  moderately  compressed,  the  general  form  about  as  usual  in  Catrtfu- 
month  oblique,  the  lower  jaw  projecting;  maxillary  moderate,  2^^  in  head;  saaai 
rather  pointed,  4^  in  head;  preorbital  narrow;  eye  6^  in  head;  large  cauiD«  o( 
upper  jaw  very  long,  lance-shaped,  i.  e.,  widened  toward  the  tip  and  then  abruptly 
pointed;  about  two  canines  in  front  of  lower  jaw  on  each  side,  also  lance-shapedi 
but  much  smaller;  outer  teeth  of  upper  jaw  enlarged  and  showing  something  of 
the  same  form ;  enlarged  lateral  tc^th  of  lower  jaw  compressed ;  gill-rakexs  moder- 
ate, slender,  3+8}  the  longest  f  eye :  caudal  fin  rhombic ;  spiDons  dorsal  rerj 
weak;  soft  dorsal  and  anal  scaly;  pectoral  IJ  in  head;  lateral  line  becomiBIE 
straight  before  vent ;  color  bluish  above,  silvery  below ^  caudal  lobe  darker;  held 
3i  in  length ;  depth  4 ;  D*.  IX-I,  28 ;  A.  II,  10 ;  scales  75  (pores),  KV  rows. 

ANCTLODoy.SB. 
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26.  ANC7LODON  ANC7LODON. 

LttnchmruM  ancylodon  Bloch  &.  Schneider,  Syst.  Ichth.,  100,  plate  25,  1801  (Surinam). 

Jncylodon  jaculiden9CvLV,  &  Val.,  Hist.  Nat.  Poi8s.,v,  81, 1830  (Cayenne).  GUnther, 
Cat. Fish. Brit. Mn8.,ii,  311,  1860  (Surinam;  West  Indies).  Jordan  <&  Gil- 
bert, Bull.  U.S.  Nat.  Mus.,  1682,  111  (Panama). 

Jncylodan  atricauda  GUnther,  Shore  Fishes  of  the  Challenger  Exp.,  1880,  12  (Mouth 
of  Rio  de  lir  Plata). 

Habitat — Both  coasts  of  tropical  America ;  Surinam ;  Panama. 

Wo  have  not  been  able  to  compare  any  specimens  of  this  species  in 
good  condition,  from  Surinam,  with  specimens  from  Panama.  The 
origiDol  types  in  the  museum  at  Paris  are  in  poor  condition,  but  wo  did 
not  see,  when  examining  them,  any  characters  by  which  we  could  sep- 
arate them  from  the  specimens  collected  by  Professor  Gilbert  at  Panama. 

Our  description  is  taken  chiefly  Irom  a  specimen  in  the  museum  at 
Cambridge  from  Kio  Grande  do  Sul.  Others  from  Guiana,  Montevideo, 
and  Bio  Janeiro  are  in  the  same  collection. 

The  specimen  described  by  Dr.  Gilnther  as  Ancylodon,  atricauda  dif- 
fers from  our  adbount  only  in  having  the  head  3  in  length  and  31  rays 
ia  the  sofb  dorsal.    It  is  probably  identical  with  A.  ancylodon. 

Genus  V.— KBBRIS. 

NebKis  Cavier  &,  Valenciennes,  Hist.  Nat.  Poiss.,  v,  149,  1830  (micropa). 

Type  :  Nebris  micropa  Guv.  &  Val. 

This  genus  is  one  of  the  most  peculiar  in  the  family.  The  cavernous 
structure  of  the  head  reaches  in  this  genus  its  extreme  of  development, 
the  head  being  more  spongy  to  the  touch  than  in  Stelliferus,  CollichthySj 
or  Pa^chypops.    But  one  species  is  known.  « 

We  retain  the  name  Nebris,  notwithstanding  the  prior  Nebria^  as  we 
regard  the  two  names  as  sufficiently  distinct.  The  number  of  vertebrai 
in  Nebris  is  10  +  14.  The  genus,  therefore,  belongs  to  the  Sciamince  and 
not  to  the  Otolithince. 

ANALYSIS  OF  SPECIES  OF  NEBRIS. 

«.  Body  plump,  anteriorly  tapering  to  the  slender  candal  peduncle;  profile  straight 
head  broad,  heavy,  extremely  spongy  aboye,  eye  minute,  9|  in  head,  2|  in  snout, 
4  in  interorbital  area;  1|  in  width  of  maxillary,  which  is  very  broad;  mouth  very 
large,  oblique:  lower  jaw  projecting,  premaxillary  anteriorly  on  a  level  with  the 
middle  of  the  eye  ;  maxillary  extending  to  below  posterior  margin  of  orbit,  2^  in 
head  ;  teeth  all  minute,  those  of  the  lower  jaw  in  a  single  series;  those  in  upper 
jaw  in  a  band  which  widens  backwards;  tongue  large  and  thick ;  head  entirely 
scaly ;  margin  of  the  preopercle  indistinct,  with  a  very  wide  membranous  edge, 
which  is  nearly  covered  with  scales;  gill-rakers  long  and  slender,  5  -|-  1^7  scales 
sinall,  cycloid ;  lateral  line  little  arched ;  the  bases,  at  least  of  all  the  soft  fins* 
densely  covered  with  small  scales;  dorsal  spines  feeble,  shorter  than  the  dorsal 
rays;  candal  lanceolate;  pectorals  1}  in  head;  ventralslf;  color  silvery,  darker 
above;  pectorals  doskyon  their  inner  margin;  head  3  in  length;  depth  4^.  D. 
VUI-1,31;  A.U-13.    Scales  18-&0  (pores)-18 MiCROPS,  87. 
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87.  NEBRIS  MICROPS. 

NeMa  micropa  Cuv.  &,  Yal.,  HUt.  Nat.  PoIbs.,  v,  149,  plate  113,  1830  (Surinam). 
GUnther,  Cat.  Fish,  Brit.  Mus.,  ii,  316, 1860  (copied).  Stcindachner,  IchihjoL 
Beitr.,  iv,  10, 1875  (Bay  of  Panama).  Jordan  &,  Gilbert,  Ball.  U.  S.  Fiah  Com., 
1882,  111  (Panama). 

Habitat. — ^Both  coasts  of  CeDtral  America,  Sarinam,  Panama. 

The.  specimen  from  which  oar  description  is  taken  was  obtained  by 
Professor  Gilbert  at  Panama,  where  the  species  is  not  rare. 

The  original  type  of  the  species,  from  Surinam,  has  been  examined  by 
as,  but  it  is  not  in  very  good  condition,  and  no  characters  distingoishing 
it  from  the  Panama  form  were  noted.  Ko  direct  comparison  of  Atlantic 
and  Pacific  specimens  has  yet  been  made.  Numerous  specimens  fix)m 
Panama  are  in  the  museum  at  Cambridge. 

Genus  VI.— LARIMUS. 

LarlmuB  Cayier  &,  Valenciennes,  Hist.  Nat.  Poiss.,  v,  145, 1830  (frrertoep*). 
Amblyacion  GiU,  Proo.  Acad.  Nat.  Sci.  Phila.,  1863, 165  {argenteua),  * 
Monosira  Poey,  Anales  de  Hist.  Nat.  Esp.,  1881, 326  («toA?i). 

Type  :  Larimus  hreviceps  Cuvier  &  Valenciennes. 

This  genus  seems  to  be  a  very  natural  one,  and  well  wortiiy  of  dis- 
tinction, although  it  is  very  closely  related  to  Bairdiella  and  other  more 
typipal  Scisenoids.  The  short  snout  and  oblique  mouth  reach  an  extreme 
in  Larimus  argenteuSj  but  no  definite  generic  line  can  be  drawn  between 
that  species  and  the  others.  Besides  the  following,  one  other  spedee, 
Larimus  peli  Bleeker,  is  known,  from  Guinea.  The  species  called  Lari- 
mus auritus  (Brachydeuterm  auritus  Gill)  is  not  a  Sciaanoid  fish  at  aU,  but 
allied  to  Pom^idasis. 

ANALYSIS  OF  SPXCIES  OF  LARIMUS. 

a.  Dorsal  with  27  to  30  soft  rays;  month  extremely  obliqne  or  vertical. 

h.  Month  large,  the  cleft  vertical;  profile  slightly  convex,  nearly  horizontal;  no 
traces  of  dark  stripes  along  the  rows  of  scales ;  snont  very  short,  51  in  head; 
eye  large,  4f ;  profile  slightly  convex,  little  obliqne;  snont  very  short,  5^  in 
head ;  maxillary  not  extending  beyond  anterior  margin  of  pnpil,  2  in  head ;  te^ 
all  minnte;  preopercle  with  a  striated  and  ciliated  membranaceous  border; 
gill-rakers  f  length  of  eye,  7  + 16 ;  scales  on  head  all  cycloid ;  highest  donsl 
spine  2^  in  head ;  ventrals  a  little  shorter  than  pectorals,  which  are  aboat  as 
long  as  head ;  color  plumbeous  above,  golden  below  and  on  sides ;  a  black  axil- 
lary spot ;  a  large  steel-blue  opercular  spot.  Head  3^  in  length ;  depth  3^.  D. 
X-i,  27;  A.  11,6.    Scales  6-49-^ Abgentecs, 2S. 

hh.  Month  not  quite  vertical;  upper  parts  with  dark  streaks  along  the  rows  of 
scales ;  profile  slightly  convex,  a  little  oblique ;  snout  very  short,  6  in  head ;  eye 
4 ;  maxillary  extending  to  below  front  of  orbit,  2  in  head ;  teeth  in  lower  jav 
uniserial,  in  upper  uniserial  in  front,  in  about  two  series  laterally ;  preoperek 
with  a  ciliated,  membranous  border;  gill-rakers  slender  and  long,  10+21: 
dorsal  spines  weak,  the  highest  If  in  head  ;  ventrals  a  little  shorter  than  pe^ 
torals,  which  are  as  long  as  head ;  scales  large,  those  on  head  chiefly  cycloid : 
color  plumbeous-silvery,  with  more  or  less  conspicuous  obliqne  blackish  ftreaki 
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following  the  rows  of  scales  above  ;  a  black  axillary  spot ;  region  about  pseu- 
dobranchi®  dusky.     Head  3^;  depth  3.     D.  X-I,  28;  A.  II,  6.    Scales  6-48- 

7 Breviceps,  29. 

.  Dorsal  rays  24  to  26;  mouth  lower  and  less  oblique,  the  snout  more  convex  and 
the  profile  descending  forwards. 
e,  [Color  white,  with  faint  streaks  and  without  vertical  dark  bars ;  second  anal 
spine  long,  nearly  2  in  head ;  body  deep  ;  snout  short,  5  in  head ;  eye  3^  in 
head;  mouth  large,  maxillary  2  in  head,  lower  mandible  produced  and 
curved ;  a  pore  on  each  side  of  the  symphysis;  gill-rakers  long  and  slen- 
der; teeth  uniserial,  numerous,  and  very  small,  those  of  the  lower  jaw 
slightly  larger ;  pectorals  lanceolate,  reaching  beyond  vent,  slightly  longer 
than  head.    Head  3^  in  length ;  depth  3.    D.  X-I,  25 ;  A.  II,  5.]    {Poeif.) 

Stahli,  30. 
00.  Color  grayish,  silvery  below,  with  about  seven  dark  veftical  cross-bars ;  sec- 
ond anal  spine  short,  3^  in  head.  Body  heavy  forwards,  much  compressed,  the 
back  somewhat  elevated ;  profile  convex ;  snout  very  short  and  blunt,  5^  in 
head ;  eye  4,  about  equal  to  the  flattish  interorbital  area ;  mouth  large,  less 
oblique  than  in  other  species ;  tip  of  premaxillary  on  level  of  middle  of  pupil ; 
maxillary  2  in  head  reaching  to  below  posterior  third  of  eye ;  lower  man- 
dible with  a  slight  knob  at  its  symphysis,  a  small  pore  on  each  side  of  it;  teeth 
minute,  firm,  in  a  single  series  in  each  Jaw;  pharyngeal  teeth  all  long  and 
slender ;  the  pharyngeal  bones  small  and  narrow,  sub-triangular ;  gill-rakers 
extremely  elon  gate,  as  long  as  eye,  12  -|-  24 ;  preopercle  with  minute  cilia ;  third 
and  fourth  dorsal  spines  about  2^  in  head ;  second  anal  spine  short,  one-fourth 
shorter  than  the  first  anal  ray ;  scales  large,  ctenoid ;  anal  and  soft  dorsal  with  a 
scaly  sheath  at  base ;  color  in  life  grayish  olive  above,  with  some  silvery ;  be- 
low, clear  silver  white,  back  with  7  to  9  rather  conspicuous  darker  vertical 
bars  extending  to  below  middle  of  sides;  fins  dusky-olive;  anal  fin  and  lower 
r*ys  of  caudal  yellow,  ventrals  orange  yellow,  dusky  towards  tip  ;  lower  side 
of  head  very  bright  silvery;  inside  of  mouth  and  lining  of  gill  cavity,  cheeks 
and  opercles,  with  some  light  yellow.  Head  3|  in  length,  depth  3.  D.  X~  I, 
24to26.    A.II,5  to  6.     Scales 5-49-9 toll Fasciatus, 31. 

28.  LARIMUS  AROENTEUS. 

Mjf9eiom  argenleus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1863,  165  (West  coast  Cen- 
tral America). 
rimM9  argenteus  Jordan  &,  Gilbert,  Bull.  U.  S.  Fish  Com.,  1882,  110  (Panama). 

Habitat — Pacific  coast  of  tropical  America;  Panama. 
This  singalar  fish  is  not  uncommon  about  Panama,  where  several 
eeimens  were  obtained  by  Professor  Gilbert.  Of  all  the  known  spe- 
»  of  Scitenidce  this  one  has  the  month  most  nearly  vertical.  There  is, 
•wever,  in  its  structure  nothing  to  warrant  its  separation  as  a  distinct 
DOS,  Amblyscion.  Many  specimens  from  Panama  are  in  the  museum 
Cambridge. 

29.  LARIMnS  BREVICEP^. 

rimu9  brevioep9  Cuv.  &,  Val.,  Hist.  Nat.  Poiss.,  v,  146,  pi.  cxl,  1830  (Brazil,  San 
Domingo).  Storer,  Syn.  Fish.  North  Am.,  321,  1846  (copied).  Gunther, 
Cat.  Fish.  Brit.  Mns.,  ii,  268,  1660  (San  Domingo).  GUnthor,  Fishes  Central 
America,  387  and  425,  1869.  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Com.,  1882, 
107  (Mazatlan).  Gilbert,  loo.  cLt.,  112  (Punta  Arenas).  Bean  &  Dresel, 
ProcU.  S.  Nat.  Mus.,  1884,  158  (Jamaica). 

Habitat — Both  coasts  of  tropical  America,  north  to  Maz^lan  and 
kD  Domingo. 
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We  have  not  been  able  to  compare  directly  Atlantic  and  Pacific  ex- 
amples of  this  species,  so  that  we  cannot  be  qnite  sore  as  to  their  iden- 
tity. The  specimen  now  before  ns  from  Jamaica  has  the  dark  streakg 
on  the  scales  much  less  sharply  defined  than  Mazatlan  examples,  but 
we  have  no  other  evidence  of  difference.  Specimens  entirely  similar  to 
this  are  in  the  musenm  at  Cambridge  from  Brazil,  Porto  Bico,  and  firom 
Jdr6mie,  Hayti. 

30.  LARIMnS  STAHTiT. 

Mononra  atahli  Foey,  Fauna  Paerto-Riqaena,  326,  plate  vi,  1881  (Porto  Rico). 

Habitat — ^West  Indian  Fanna,  Porto  Bico. 

This  species  is  known  from  Poey's  description  and  figure  only.  The 
nominal  genus,  Monosira,  supposed  to  be  distinguished  by  the  uniserial 
teeth,  is  strictly  synonymous  with  LarimUs^  and  the  species  is  evideatly 
very  close  to  Larimus  hreviceps. 

A  specimen  of  Larimus  in  the  museum  at  Cambridge  (Panama,  Dr. 
Jones)  agrees  better  with  L.  staMi  than  with  L.  breviceps.  It  has  the 
month  less  oblique  than  in  the  latter,  and  but  24  soft  rays  in  the  dorsal 
fin. 

31.  LARIBCnS  FASCIATUS. 

Larimua  faaoiatus  Holbiook,  Ichthyology  S.  Carolina,  153,  plate  22,  fig.  1,  1860 
(Charleston).  Ganther,  Cat.  Fish.  Brit.  Mas. ,  11, 269, 1860  (copied).  Uhkr  t 
Lugger,  Fishes  of  Maryland,  102, 1876.  Jordan  &  Gilbert^  Proc.  U.  S.  Hit 
Mas.,  1882,  606  (Charleston).  Jordan  &  Gilbert,  Syn.  Fish.  North  Am.,  578, 
1883. 

HaHntatSontli  Atlantic  coast  of  the  United  States. 

> 

Our  specimens  of  this  species  were  procured  at  Charleston  by  Mr. 
Oharles  0.  Leslie.  Specimens  are  in  the  museum  at  Oambridge^  firom 
Charleston  and  from  Florida. 

Genus  VIL-^ODONTOSCION. 

OdontOBOion  Gill,  Proc.  Acad.  Nat.  Sci.  PhUa.,  1862,  18  (dentex). 

Type:  Oorviiui  dentex  Cuv.  &  Val. 

As  here  understood,  this  genus  consists  of  a  single  species,  whicn 
may  be  described  as  a  Larimus  armed  with  canine  teeth.  It  also  ap- 
proaches closely  to  Bairdiella,  one  of  the  species  of  which  genus  {Bairii- 
ella  archidium)  would  be  placed  in  Odontoscion  were  it  not  for  the 
plectroid  spine  on  the  preopercle. 

ANALYSIS  OF  SPECIES  OF  ODONTOSCION. 

a.  Teeth  in  both  jaws  in  a  single  series ;  the  two  front  teeth  in  lower  jaw  large  canines? 
some  of  the  teeth  on  the  side  of  the  lower  jaw  also  enlarged,  canine-liko ;  teeth  of  tbe 
upper  jaw  largest  forward,  smaller  than  those  in  the  lower  Jaw  ;  body  oblong,  eoD- 
pressed,  the  profile  straight  and  rather  steep ;  snont  short,  blnnt,  4  in  bead ;  eve 
large,  ^j  to  4  in  head ;  preopercle  rounded  without  any  distinct  spines,  with  crena- 
lated  membranaceous  margin ;  highest  dorsal  spine  2  in  head  ;  distance  from  fin( 
anal  spine  to  middle  of  base  of  eaudal  3^  in  length ;  distance  from  vent  to  fint  aaal 
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spine  1^  in  base  of  anal ;  mouth  large,  obliqae,  maxillary  roacbing  beyond  middle 
of  orbit,  2  in  head ;  proorbital  very  narrow,  about  4  in  eye  ;  gill-rakers  long  and 
stiff,  5  4- 14 ;  l<fVrer  pharyngeals  small,  with  conical  teeth ;  scales  thin,  ctenoid ; 
soft  dorsal  and  anal  scaly;  scales  below  lateral  line  in  nearly  horizontal  series ;  dorsal 
spines  long  and  slender,  separated  from  soft  dorsal ;  the  spine  of  soft  dorsal  short 
and  stout ;  caudal  subtruncate,  upper  lobe  longer ;  anal  short  and  high,  second 
anal  spine  2^  in  head ;  yentrals  half  way  to  anal,  pectorals  1§  in  head ;  color  dusky 
silvery,  everywhere  soiled  with  dark  points,  which  form  faint  streaks  along  the 
series  of  scales ;  snout  and  anterior  part  of  the  chin  black ;  upper  part  of  base  of 
pectoral  and  axil  black.  Head  3  to  3i  in  length;  depth  3^.  D.  XI  or  XII-I,  23 ; 
A.  11,8.    Scales  7-49  to  5fiS-10 Dent£X,32. 

32.  ODONTOSCION  DENAZ. 

(Cor  VINA.) 

• 

Corcina  dentex  Cnv.  &.  Val.,  Hist.  Nat.  Poiss.,  v,  139,  plate  109, 1830  (San  Domingo). 

Storer,  Syn.  Fish.  North  Am.,  320,  1846  (copied). 
Larimma  dcMtez  GUnther,  Cat.  Fish.  Brit.  Mns.,  ii,  269,  1860  (Jamaica,  Trinidad). 
Odomto§eUm  dentex  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  18  (name]only).    Poey, 

Synopsis,  325,  1868  (Cuba) ;  Enumeratio,  49,  1875  (Cuba).    Jordan,  Proc.  U. 

S.  Nat.  Mus.,  1886,  44  (Havana). 

Rabitat. — West  Indian  fanna. 

This  small  species  is  generally  common  in  the  West  Indies,  where  it 
is  a  food-fiush  of  some  importance.  The  numerous  specimens  before  as 
are  from  Havana,  where  the  species  is  known  to  the  fishermen  as  Corvina. . 

Genus  VIIL— CORYULA. 

Corvola  Jordan  &  Eigenmann,  genus  novum. 

Type:  Johhius  batdbanus'Poej. 

We  propose  the  above  name  for  four  species  of  American  Sciaenoids, 
allied  to  BairdieUa  in  nearly  all  respects,  but  having  the  preopercle un- 
armed as  in  Larimus.  The  typical  species  is  remarkable  in  form  and 
coloration,  but  it  is  probably  congeneric  with  the  others  with  which  we 
here  associate  it. 

ANALYSIS  OF  SPECIES  OF  CORVULA. 

a.  Body  rather  short  and  deep;  depth  2^  to  3^  in  length ;  distance  from  insertion  of 
ventrals  to  first  anal  spine  about  equal  to  depth  of  body ;  color  silvery,  usu- 
ally with  faint  dusky  streaks  along  the  rows  of  scaTes. 
b.  [Dorsal  rays  XI-1, 26 ;  posterior  dorsal  rays  much  shortert  han  the  anterior  ones ; 
eye  very  large,  3^  in  head  ;  dorsal  outline  strongly  convex,  somewhat  eleva- 
ted anteriorly ;  ventral  outline  considerably,  strongly  convex ;  snout  short,  5 
in  head ;  month  moderate,  somewhat  oblique,  reaching  to  below  hinder  mar- 
gin of  pupil ;  tip  of  premaxillary  little  above  lower  margin  of  orbit ;  maxil- 
lary 2\  in  head ;  teeth  in  narrow  bands^  the  outer  series  of  the  upper  jaw  en- 
larged ;  longest  dorsal  spine  1}  in  head ;  the  highest  (thinl  or  fourth)  dorsal 
ray  2  in  head ;  base  of  anal  and  soft  dorsal  with  a  scaly  sheath,  the  mem- 
branes with  minute  scales ;  second  anal  spine  small,  2^  in  head ;  color  brown- 
ish, paler  below ;  upper  two- thirds  of  body  with  dark  streaks  along  the  rows 
of  scales ;  pectoral  and  especially  anal  with  dark  points ;  base  of  spinous 
dorsal  light  yellow;  numerous  dark  dots  on  belly,  lower  part  of  sides,  and 
under  side  of  head.  Head  3  in  length;  depth  2i;  D.  XI-I,  26;  A.  II,  10; 
scales  7-50-10.]    (-StcimfocAner.) MikCBOi?ft,^. 
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bb.  Dorsal  rays  X-1, 28 ;  depth,  2|  iu  length ;  posterior  rays  of  soft  dorsal  rays  higher 
than  the  anterior  ones ;  eye  small,  5  in  head ;  dorsal  outline  strongly  and  reg- 
ularly convex  and  elevated;  ventral  outline  straight ;  snoot  acute,  not  round- 
ed, 3^  in  head;  month  moderate,  oblique,  maxillary  extending  beyond  pupil; 
its  length  2^  in  head  ;  teeth  of  the  lower  jaw  bluntish,  in  two  series  anteriorlj, 
iu  a  single  series  laterally ;  those  of  the  inner  series  largest ;  teeth  of  tbe 
upper  jaw  in  a  narrow  band,  the  outer  series  enlarged ;  preopercle  with  a  em- 
ulate membranous  margin ;  gill-rakers  slender,  about  half  as  long  as  the  eje, 
7  -f  13 ;  dorsal  spines  slender,  the  longest  li  in  head ;  soft  dorsal  rounded  pos- 
teriorly ;  16lh  dorsal  ray  highest,  2  in  head ;  caudal  convex ;  second  anal  nj 
2i  in  head ;  pectoral  short  and  broad,  slightly  shorter  than  ventrals  whieli 
are  If  in  head ;  scales  large,  those  about  the  head,  nape,  and  anterior  part  of 
breast  cycloid,  the  rdfeainder  ctenoid ;  color,  silvery  white,  darker  above; 
sides  and  back  with  rather  distinct  dark  lines  along  the  scales ;  spinous  dor- 
sal, tips  of  ventrals  and  anal  dusky;  upper  part  of  head  brownish;  lower 
part  of  head,  cheek,  and  breast  with  numerous  rusty  dots,  base  of  softdonsl 
and  anal  rusty  ;  head  3^  in  length  ;  depth  2|.      D.  X-I,  28;  A.  II,  8;  setles 

7-52-8 SLixu,a4. 

bbb.  Dorsal  rays  X  to  XII-1, 23  to  25;  depth  of  body  about  3f  in  length ;  form  of  C. 
aialiSf  but  the  body  more  elongate ;  jaws  equal;  outer  teeth  above  enlarged 
lower  teeth  nearly  uniserial ;  eye  large,  4^  in  head ;  snout  bluntish,  4} ;  maxil- 
lary 2i  in  head,  extending  to  middle  of  pupil;  preopercle  with  flexible  serrs; 
second  anal  spine,  3f  in  head ;  caudal  fin  subtruncate.  Head  3^  in  length; 
depth  about  3^.    D.  XII-I,  22  to  24 ;  A.  If,  9 ;  scales  about  46;  color  silvery, 

with  faint  streaks  along  the  rows  of  scales  above Subjequalis,*  ^ 

aa.  Body  rather  elongate  and  compressed,  the  depth  3^  in  length ;  distance  from  ia- 
sertion  of  ventrals  to  lirst  anal  spine  half  greater  than  depth  of  body ;  col- 
oration dusky,  with  conspicuous  dark  streaks  along  the  rows  of  scales, 
c.  Body  oblong,  compressed,  the  depth  nearly  uniform  from  ventrals  te  vent; 
profile  nearly  straight  and  horizontal ;  mouth  rather  wide;  maxillary  2^ in 
head,  reaching  middle  of  eye ;  upper  jaw  with  several  series  ^  minute  teeth 
and  an  outer  somewhat  enlarged  series ;  lower  jaw  with  a  single  series  of 
rather  strong  teeth,  a  pair  of  minute  canine-like  teeth  at  the  sympbyss; 
snout  short,  without  pores,  3^  in  head ;  chin  with  5  large  pores ;  preopercle 
with  a  crenulate,  dermal  border ;  gill-raktrs  slightly  longer  than  pupil,  5 -f  13 ; 
lower  pharyngeals  with  many  small  teeth,  some  of  the  inner  ones  much  elon- 
gate ;  eye  slightly  shorter  than  snout,  4^  in  head,  about  equal  to  the  inter- 
orbital  area ;  scales  large,  their  exposed  edges  much  striated,  the  stri»  end- 
ing in  cilia;  scales  below  lateral  line  in  undulate,  sub-horizontal  series; 
lateral  line  slightly  curved,  becoming  straight  above  anal ;  soft  portions  of 
vertical  fins  densely  covered  with  scales ;  soft  dorsal  and  anal  with  a  sc^y 
sheath  at  their  base;  dorsal  caudal  and  anal  rounded  behind ;  ventrals  slightly 
longer  than  pectorals,  1^^  in  head.  Color  coppery-grayish,  with  many  minute 
brown  point<s ;  scales  of  back  and  sides  each  with  a  dark  spot,  these fonning 
very  distinct  dusky  stripes  along  the  series  of  scales ;  stripes  below  the  lateral 
line  mostly  of  continuous  spots,  those  above  broken  and  irregular;  npper 
part  of  head  and  fins  uniform  brownish  with  many  minute  points.  Head  3| 
in  length  ;  depth  3^.  D.  XI-I,  2G;  A.  II,  8  ;  scales  6-50-7 Batabaka,96. 

*  The  following  is  the  substance  of  Poey's  account  of  his  Corvina SHbaqualit:  Body 
rather  elongate ;  eye  3^^  in  head  ;  snout  short,  rounded  ;  mouth  moderate;  maxillary 
extending  to  below  anterior  margin  of  pupil,  the  jaws  subequal ;  teeth  in  fine  bands, 
the  outer  seryes  longer,  and  larger  above  than  below ;  symphysis  with  four  pores;  pre- 
opercle finely  dentate ;  dorsal  fins  separated ;  second  dorsal  spine  stout ;  caudal  with 
a  salient  angle ;  base  of  anal  scaly ;  anal  spine  rather  strong,  its  insertion  rather  pos- 
terior; color  silvery;  depth  3^  (with  caudal) ;  head  3^.    D.  X-1,  25;  A.  II,  7, 
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33.  CORVULA  MACROPS. 

C9rrt«a  mocro/M  SteintlacUner,  Ichtbyol.  Boitr.,  iii,  24,  fig.  2,  1875  (Pauama). 
ScuBma  macropa  Jordan  &  Gilbert,  Bull.  U.  S.  Fish.  Com.,  1831,  316  (copied).    Jordan, 
Proc.  U.  S.  Nat.  Mus.,  1885,  382  (Panama). 

Habitat. — Pacific  coast  of  tropical  America,  Panama. 

This  species  is  apparently  rare  at  Panama.  Specimens  were  obtained 
there  by  Dr.  Gilbert,  but  as  these  have  been  destroyed  we  have  copied 
our  diagnosis  from  Steindachner.  We  do  not  find  the  species  in  the 
moseum  at  Cambridge. 

34.  CORVULA  SIALIS. 
Corvula  nalis  Jordan  &,  Eigenmann,  sp.  no  v.    (Key  West). 

'Habitat. — Florida  Keys. 

The  only  specimen  of  this  species,  as  yet  known  (No.  26575,  17.  S. 
Nat.  Mas.),  was  collected  by  Mr.  Silas  Stearns  at  Key  West,  Fla.,  in 
1880.    We  give  here  a  detailed  description  of  this  specimen : 

Depth,  2§  (3^  in  total) ;  head,  3\  (3f  in  total) ;  D.  X-I,  28 ;  A.  II,  8. 
Length,  6^  inches. 

Body  compressed ;  the  back  elevated,  regularly  rounded  from  snout 
to  posterior  margin  of  soft  dorsal;  ventral  outline  almost  straight  from 
chin  tQ  first  anal  spine;  base  of  anal  oblique;  caudal  peduncle  short 
and  thick. 

Profde  slightly  convex  posteriorly,  somewhat  depressed  over  the 
eyes ;  snout  rather  acute,  slightly  longer  than  eye ;  eye  4f  in  head,  IJ 
in  interorbital  area ;  preorbital  one-half  as  wide  as  eye ;  mouth  moder- 
ate; maxillary  extending  past  pupil,  its  length  2^  in  head;  premaxil- 
lary  anteriorly  on  level  with  the  lower  border  of  the  orbit;  lower  jaw  in- 
cluded ;  maxillary  broad,  not  entirely  concealed  by  the  preorbital  when 
the  mouth  is  shut.  Teeth  of  the  lower  jaw  blunt,  conical,  in  two  series, 
those  of  the  inner  series  much  larger  than  those  of  the  outer  series ; 
upper  jaw  with  a  narrow  band  of  villiform  teeth  and  an  outer  series  of 
larger  teeth,  which  are  remote  from  each  other  and  decrease  in  size  to- 
wards the  angle  of  the  mouth. 

Chin  with  five  small  pores;  snout  with  six  pores,  arranged  in  a  - "-. 
shaped  figure. 

-   Preopercle  with  a  narrow,  crenulate,  membranous  border;  opercle 
with  two  scarcely  distinguishable  spines;  scapular  scale  entire. 

Gill-rakers  moderately  developed,  about  half  as  long  as  the  eye, 
54-12;  pseudobranchiffl  large. 

Scales  about  the  head  in  front  of  dorsal  and  on  anterior  part  of  breast 
cycloid,  marked  with  concentric  striae;  those  on  top  of  the  head  im- 
bedded, indistinct;  scales  of  the  body  all  ctenoid ;  membranes  of  caudal, 
anal,  and  soft  dorsal  densely  covered  with  minute  scales  nearly  to  their 

tips. 

First  dorsal  spine  short,  inserted  over  the  base  of  the  pectoral; 

fourth  dorsal  spine  highest,  reaching  to  soft  dorsal,  1^  in  head;  anterior 


380         REPORT  OF  COMMISSIONER  OP  FISH  AND  FISHERIES.       [38]   |^ 

dorsal  rays  shorter  than  the  middle  aud  posterior  cues ;  the  elcveatli 
longer  than  the  fourth  by  an  eye's  diameter,  little  more  than  half  tbe 
length  of  the  head ;  soft  dorsal  very  broadly  rounded  posteriorly ;  cau- 
dal short,  broad,  rounded  behind;  anal  inserted  posteriorly,  the  tips  of 
the  anal  extending  nearly  as  far  as  the  tips  of  the  dorsal ;  second  anal 
spine  moderate,  scarcely  more  than  two-thirds  the  length  of  the  rays, 
little  less  than  3  in  head ;  ventrals  lanceolate,  slightly  longer  than  the 
rounded  pectorals,  1^  in  head. 

Color  (in  spirits),  light  brownish  above,  silvery  on  sides  and  belov; 
the  centers  of  the  scales  with  many  dark  dots,  these  forming  horizontal 
lines  along  the  series  of  scales  below  the  lateral  line  and  obUqae^ 
irregular,  often  interrupted,  lines  above  the  lateral  line ;  all  the  fins 
with  dark  dots ;  spinous  dorsal  dusky ;  soft  dorsal  brow^iish  for  tw.o- 
fifths  of  its  height ;  the  other  three-fifths  pale ;  anal  and  tips  of  ventrals 
dusky;  pectoral  pale;  head  with  many  minute  rusty  dots;  these  ag- 
gregated, and  forming  brownish  spots  on  the  maxillary  and  lower  part 
of  the  head. 

35.  CORVULA  SUB^IQUALIS. 

Corvina  aubcBqualia  Poey,  Atin«  Lye.  Nat.  Hist.,  New  York.  1875,  58  (Cuba).  Poey, 
Enmneratio,  48, 1875  (Cuba). 

Habitat — ^West  Indian  fauna. 

We  refer  two  specimens  from  Saint  Thomas  to  this  species,  althoogh 
they  differ  in  some  respects  from  Poey's  description  of  Cormna  inlh 
cequalis.  The  specimens  are  in  the  museum  at  Cambridge,  and  are  in 
rather  poor  condition.  The  more  elongate  body  and  the  smaller  nam* 
ber  of  dorsal  rays  distinguish  subcequalis  readily  from  sialU. 

36.  CORVULA  BATABANA. 

Johnius  hatdbanuB  Poey,  Memorias,  ii,  184,  1860  (Batabano,  Cuba) ;  Synopsis,  ^l 
1868  (Cuba);  Enumeratio, 49,  1875  (Cuba) ;  Fauna Pnerto-Riquefia, 327, 1*1 
(Porto  Rico). 

Larimua  hatahanua  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1886, 43  (Havana). 

Habitat — West  Indian  fauna. 

This  rare  species  is  known  to  us  from  a  single  specimen,  obtained  by 
Dr.  Jordan  in  Havana,  and  from  several  specimens  sent  by  Professor 
Poey  to  the  museum  at  Cambridge.  Its  strongly  marked  coloration  b 
a  very  unusual  trait  in  this  family.  It  diverges  in  several  ways  from 
the  other  species  referred  by  us  to  Corvula,  but  we  think  that  all  should 
be  placed  in  one  genus. 

Genus  IX.— PLAGIOSCIOK 

PlagiOBCion  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.,  1861.,  82  (a  geueric  description  obIt 

no  species  or  type  beiug  indicated). 
Diplolepis  Steindachner,  Beitriige  zur  Eeuntniss  der  SciienoideD  Brasiliens,  1^ 

2  {aquamosiasimua ;  name  preoccapied  in  Hymenoptera). 
Plagioscion  Jordan  <&  Eigenmann  (squamQaiaaima). 

Type  :  Sciwna  squamossissima  Heckel. 
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This  genas  consists  of  fresh- water  Scisenoids,  inhabitlDg  the  rivers  of 
South  America.  The  genus  seems  to  us  a  valid  one,  although  closely 
allied  to  Corvula  and  Pseudotolithus,  from  both  of  which  it  is  well  dis- 
tinguished by  the  peculiar  squamation  of  the  lateral  line.  This  char- 
acter suggested  to  Dr.  Stein  dachner  the  name  DiplolepiSy  a  name 
which  is,  unfortunately,  preoccupied.  As  no  species  of  Plagioscion  was 
named  by  the  describer  of  that  genus,  we  have  hesitated  as  to  the 
propriety  of  making  use  of  that  name.  The  origiqal  description  of 
Plagioscion  must,  however,  certainly  have  been  based  on  some* species 
of  the  present  genus,  as  it  agrees  with  no  other  American  form.  We 
have  therefore  retained  the  name  given  by  Dr.  Gill  in  preference  to 
coining  some  new  one  for  the  group. 

Like  most  fresh- water  fishes,  the  species  of  Plagioscion  are  subject  to 
many  variations,  especially  in  regard  to  the  size  of  the  second  anal 
spine.    But  three  of  the  numerous  nominal  species  seem  to  us  valid. 

ANALYSIS  OF  SPECIES  OF  PLAGIOSCION. 

a.  Second  anal  spine smaU,  scarcely  longer  than  eye,  its  length  4  to  5^  in  head;  teeth 
of  lower  jaw  with  the  inner  series  considerably  enlarged ;  snont  of  moderate 
lengthy  5  in  head ;  eye,  5| ;  maxiUary,  2^in  head ;  giU-rakers  rather  long,  X+12; 
psendobranchiso  nsoaUy  small  on  one  side  and  obsolete  on  the  other ;  npper  part 
of  the  preopercle  crennlate  on  its  bony  margin ;  pectoral  fin  short,  1}  in  head  t 
anal  spine,  4^  to  5^,  its  length  subject  to  much  variation ;  caudal  convex ;  yen- 
trals  filamentous  at  tip.  Color,  silvery ;  darker  above,  the  axil  with  a  large 
black  spot.  Head  a^  in  length;  depth  3}.  D.  X-I,  31  or  32.  A.  II,  7.  Scales 
(large  ones  or  pores)  49  to  53.  Lower  pharyngeals  narrow,  armed  with  yiUiform 
teeth w Squamosissimus,  37. 

aa.  Second  anal  spino  large  and  strong,  its  length  2  to  3  in  head. 
b,  [Teeth  of  lower  jaw  with  the  inner  series  considerably  enlarged ;  snout  very 
short,  blunt,  5i  in  head ;  head  depressed  above  the  eyes ;  mouth  large,  rather  ob- 
lique, subinferior,  the  maxiUary  2^  in  head,  reaching  past  eye ;  back  elevated  ; 
ventral  outline  nearly  straight ;  caudal  peduncle  slender ;  preorbital  broad,  a  lit- 
tle narrower  than  eye,  wliich  is  51  in  head;  preopercle  rounded,  nearly  or  quite 
entire ;  teeth  of  outer  series  in  upper  jaw  and  inner  series  of  lower  notably  en- 
larged ;  dorsal  spines  slender,  the  highest  2J^  in  head ;  pectoral  1}  in  head ;  ven- 
trals  If;  scales  all  ctenoid ;  head  3f ;  depth  3J;  D.  X-I,  31  to  33.  A.  II,  6.  En- 
larged scales  in  lateral  line  about  50 ;  about  100  in  a  longitudinal  series  above  it. 
Color  grayish  above,  silvery  below ;  upper  vertical  fins  punctate ;  lower  fins  yel- 
lowish; axildark.]    {Steindackner.) Surinamsnsis,  38. 

hh.  Teeth  of  lower  jaw  subequal,  those  of  the  inner  row  scarcely  enlarged ;  head  very 
convex  above,  not  spongy ;  preopercle  with  a  broad  membranous  margin,  which  is 
slightly  crennlate ;  preorbital  broad,  as  broad  as  eye  ;  mouth  large,  oblique,  the 
lower  Jaw  slightly  included,  the  maxillary  2^  in  head ;  snout  bluntish,  3^  in  head . 
eye  6  in  head ;  giU-rakers  X  +  13,  slender  and  moderately  long,  the  longest  about 
f  diameter  of  eye ;  outer  teeth  above  somewhat  enlarged ;  pectorals  long,  1^  iu 
head,  shorter  than  the  ventrals,  which  have  filamentous  tips ;  second  anal  spino 
2^  to  2}  in  head ;  dorsals  connected,  the  soft  dorsal  largely  scaly  at  base  ;  caudal 
rhombic,  the  middle  rays  produced.  Color  plain  silvery,  the  axil  dusky.  «Head 
3J;  depth  3^.    D.  X-I,  34  to  36.    A.  11,7.    Scales  49  (pores);  80  cross-series. 

AURATUS,  39. 
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37.  PLAGIOSCION  SQUAMOSISSIMltS. 

SciCBtia  aquamoaisaima  Meckel,  Anualen  des  Wiener  Mnsenm,  ii,  438,  1840.  Beinhwdt, 
Videnskab.  Medd.  Naturbist.  Forening  Kjobenbavn,  108, 1854.  Steindadiner, 
Beitr.  zur  Kenntniss  der  Fiscb-Fauna  Siid- America's,  1879,  3  (Amazon,  Ori- 
noco, Rio  Negro). 

Pachyurus  aquamoaiaaimus  Giintber,  Cat.  Fisb.  Brit.  Mas.,  ii,  526,  1860  (copied). 

DiplolepiB  aquamoaiasimua  Steindacbnor,  Scisen.  Brasil.,  2,  1863  (Brazil). 

f  Sokena  rubella  Scbomburgk,  Naturalists'  Library,  Fisbes  of  Gaiana,  ii,  133, 1843 
CRivers  of  Gniana).     (D.  IX,  34 ;  A.  II,  6;  aual  spines  presumably  smtlL) 

Johniua  crouvina  Castelnau,  Anim.  Nouv.  ou  Rares  de  TAmdr.  da  Sad,  Poi«8ons,ll, 
plate  V,  fig.  1,  about  1855  (Rio  Crixas,  Rio  Araguay). 

Scicena  crouvina  GUntber,  Cat.  Fisb.  Brit.  Mus.,  ii,  287,  1860  (copied). 

Johniua  amazonioua  Castelnau,  Anim.  Nouv.  ou  Rares  de  TAm^r.  du  Sud,  Poias.,  12, 
plate  iv,  fig.  1,  about  1855  (Amazon). 

Sdmna  amazonioa  Giintber,  Cat.  Fisb.  Brit.  Mus.,  ii,  284,  1860  (River  Chapm, 
Pari). 

f  Corvina  monaoantha  Cope,*  Trans.  Am.  Pbil.  Soc,  1866, 402  (near  Parimaribo,  Dutch 
Gruiana. 

f  iSouFfia  monaoantha  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1886,  587  (name  only). 

ITabitat — !]$ivers  of  Oaiana  and  Brazil. 

We  have  examined  specimens  of  this  species  from  Obidos,  AvarTj 
Bio  Futy,  Tajapara,  19a,  Goary,  Eio  Trombetas,  and  Lake  Hyanaary 
in  Brazil.  Our  description  is  chiefly  t<aken  from  10867,  M,  C.  Z.,  from 
Obidos,  and  10857  from  Coary. 

We  regard  the  Johnim  amazonicus  and  Johnius  crouvina  of  Castel- 
nau as  identical,  and  we  follow  Dr.  Steindachner  in  placing  both  in 
the  synonymy  of  the  earlier  Scicena  squamosissima  of  Ueckel.  We  have 
seen  no  specimens  of  this  species  from  Guiana.  It  seems  to  us,  hov* 
ever,  that  the  scanty  descriptions  published  of  ScUcna  rubeUa  and  Ccf- 
vina  monaoantha  resemble  this  species  more  than  any  other,  although  it 
is  not  impossible  that  both  should  be  referred  to  Plagioscion  wrinamei^ 
sis.  It  the  latter  should  be  found  to  be  the  only  species  of  the  genos 
in  Guiana,  it  should  stand  as  Plagioscion  ruhellus. 

83.  PLAGIOSCION  SIJRINAMENSIS. 

Paeudoadcena  aurinamenaia  Bleeker,  Arcb.  Nderl.  Sci.  Exact,  et  Kat.,  Tiii,  458, 1^ 

(Surinam). 
Scicena  aurinamenaia  Steindachner,  Fisch-Fanna  des  Cauca,  1880,  4  (Bio  Caaca).  J<ff* 

dan,  Proc.  U.  S.  Nat.  Mus.,  1886,  587  (name  only). 
Seiasn^i  magdalenw  Steindachner,  Zur  Fiscb-Fauna  des  Magdalenea-Strome  s.  6, 1^^ 

(Rio  Magdalena). 
Sci(Bna  magdalenas  Jordan,  Proc.  U.  S.  Nat.  Mns.,  1886,  587  (name  odI^). 

Habitat. — Kivers  of  the  northern  part  of  South  America. 


*Tbe  following  is  the  substance  of  Professor  Cope's  description  of  Corrima 
caniha : 

Fir^t  yentral  ray  produced  as  a  iilameut  which  reaches  past  the  Tent ;  yaea^ 
brancblce  none ;  eyes  5  m  head ;  depth  equal  to  length  of  head ;  preopercle  sbarplf 
serrate  on  its  vertical  margin  ;  pharyngeal  patches  of  teeth  small,  the  teeth  briitly: 
caudal  fin  sublanceolate ;  pectorals  as  long  as  ventrals  without  filaments ;  ^aals^i^ 
short,  single  in  typical  specimens;  color,  silvery, grayish  above  ;  no  spots.  D.  I**? 
33 ;  a:  I,  5.    Scales  10-49-16.  '      •  * 
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is  species  is  known  to  us  from  descriptions  only.  Wc  can  see  no 
mt  difference  between  the  mdgdalenoe  and  the  surinamensis  as  de- 
ed by  Steindachner  and  Bleeker.  We  therefore  refer  the  former 
e  synonymy  of  the  latter.  As  already  stated,  this  may  be  the  orig- 
ScuBna  rubella  of  Schombnrgk. 

39.  PLAGIOSCION  AURATUS. 

19  auratiu  CastelDaa,  Anim.  Noav.  ou  Rares  de  PAm^r.  du  Sud,  12,  plate  i v,  fig.  2, 

1855  (Rio  Ucayala). 
I  aurata  Giintber,  Cat.  Fish.  Brit.  Mas.,  ii,  287,  1860  (copied). 

ibitat. — Rivers  of  Brazil. 

is  8X)ecies  seems  to  be  very  abundant  in  the  rivers  of  Brazil.  We 
examined  specimens,  old  and  young,  from  Tajapurn,  Gachiura,  Ca- 
,  Par4,  Eio  Sao  Francisco,  Avary,  Obidos,  Rio  Puty,  and  Tefify.  A 
imen  (10855,  M.  0.  Z.)  from  Tajapuru  has  especially  served  as  the 
of  our  description. 

Genus  X.— BAIRDIELL  A. 

Liella  Gill,  Cat.  Fish.  East  Coast  North  America,  33, 1861  {argyroleuca=zchry8ura). 

TE:  Bodianus  argyroleucus  'MitdiiWl  =  Dipterodon  chrysuru^  Lac6- 
• 

lis  ^enus  is  characterized  by  the  oblique  mouth,  little  cavernous 
,  few  rows  of  teeth,  slender  gill-rakers,  and  the  preopercle  armed 
a  plectroid  spine.  It  seems  to  us  a  natural  group,  and  perhaps 
by  of  recognition  as  a  distinct  genus,  although  its  relationships 
Ophio8cion  and  especially  with  Stelli/erus  are  very  close.  The 
3rous  species  arc  all  American,  and  some  of  them  are  remarkable 
lie  great  size  of  the  second  anal  spine.  In  others,  this  spine  is 
)  small.  These  variations  among  species  unquestionably  closely 
1  shows  how  slight  is  the  systematic  value  to  be  attached  to  the 
>f  this  spine. 

ANALYSIS  OF  SPECIES  OF  BAIRDIELLA. 

3tli  of  lower  jaw  unequal,  mostly  biserial,  some  of  those  of  the  inner  scries  very 
slender,  canine-like ;  two  small  canines  on  front  of  lower  jaw,  inserted 
on  a  symphyseal  knob ;  second  anal  spine  very  small,  3  in  head  (species 
approaching  Odontofcion). 

(ody  moderately  compressed,  the  back  little  elevated ;  profile  somewhat  con- 
cave anteriorly ;  snout  acute,  slightly  longer  than  eye ;  eye  4^  to  5 
in  head;  mouth  large,  terminal,  very  oblique;  maxillary  extend- 
ing to  below  posterior  margin  of  pupil,  2^  in  head ;  teeth  of  the  upper 
jaw  long  and  slender,  in  3  to  4  series,  the  inner  ones  depressiblo  back- 
ward, the  outer  ones  enlarged  and  fixed  ;  5  or  6  distinct  serruc  near  the 
angle  of  preopercle,  the  lowest  a  robust  fiattish  spine  directed  dowu- 
wards;  gill-rakers  slender,  6-f-15 ;  longest  doi*sal  spine  2^  in  head; 
anal  fin  small,  its  base  slightly  oblique;  second  anal  spine  shorter 
than  the  first  rays,  3  in  head;  pectorals  about  as  long  as  ven- 
trals,  1^  in  head ;    scales   about  the   head  cycloid,    the  rest  all  cte- 
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uoid  ;  membraues  of  soft  dorsal  and  anal  scaled  for  nearly  half  Ibeir 
height ;  color  lustrous  bluish  gray  above,  silvery  below;  middle  ofsida 
with  indistinct  lengthwise  streaks  formed  by  clusters  of  dark  dot«  in 
the  centers  of  the  scales ;  snout  and  tip  of  lower  jaw  blaekish;  a  dark 
blotch  on  opercle  above ;  sides  of  head  bright  silvery;  fins  light  straw 
color ;  upper  half  of  pectorals  dnsky :  spinous  dorsal  finely  speckled 
with  black;  axil  brown  above;  lining  of  opercle  black  above;  iiis 
bright  yellow ;  head  3  iu  length  ;  depth  3^ ;  D.  X-I,  24  or  25;  A-  II,  8. 

Scales  9-52-7 :..ARCHn)iUM,40. 

aa.  Teeth  of  the  lower  jaw  unequal,  chiefly  biserial,  those  of  the  inner  series  some- 
what enlarged ;  no  distinct  o  anines ;  second  anal  spine  modOTste  or 
large ;  preorbltal  narrow  {Bairdiella), 

0.  Second  anal  spine  moderate,  2^  in  head,  not  as  long  as  the  soft  rays,  not  reach- 
ing to  tip  of  last  ray  when  depressed ;  mouth  large,  somewhat  obhque, 
the  premaxillary  on  the  level  of  lower  part  of  the  eye ;  maxilUij 
reaching  middle  of  eye,  2f  in  head ;  body  oblong,  compressed,  thebsek 
a  little  elevated,  the  profile  depressed  over  the  eyes ;  snout  promisait, 
bluntish,  as  long  as  eye,  which  is  4^  in  head ;  upper  teeth  in  twoseriei, 
the  outer  row  slender,  enlarged ;  lower  teeth  in  two  series,  the  inner 
larger,  similar  to  the  outer  in  upper  jaw  ;  preopercle  serrate,  the  teeth 
near  the  angle  larger;  the  lowest  and  largest  directed  down  ward;  gill- 
rakers  slender,  rather  long,  8  -f  lb ;  scales  on  head  cycloid ;  base  of 
anal  little  oblique;  ventral  outline  rather  regularly  rounded;  doml 
spines  slender,  the  highest  2^  in  head  ;  caudal  long,  double  tmneate ; 
pectorals  about  as  long  as  the  vcntrals,  If  in  head ;  soft  dorsal  tod 
anal  scaled  at  least  half  their  height.  Color  greenish  above,  silveiy 
below ;  back  and  sides  more  or  less  densely  punctate  with  dark  doti 
(especially  in  northern  specimens),  these  forming  narrow,  somewhil 
irregular  streaks  along  the  sides ;  fins  plain,  mostly  yellow  in  life. 
Head  3  in  length ;    depth  3.  D.  XI-I,  22 ;  A.  II,  10.     Scales  8-52-8. 

Chrtsuba,  41. 

oc.  Second  anal  spine  very  long,  nearly  or  quite  f  length  of  head,  reaching  whoi 
depressed  beyond  the  tip  of  the  last  soft  ray ;  base  of  anal  fin  veiy 
oblique,  making  an  abrupt  angle  with  the  straightish  ventral  oatline. 
d.  Month  terminal,  very  oblique,  the  premaxillary  anteriorly  on  the  level  of  the 
middle  of  the  eye ;  body  subrhomboidal  and  angular  in  outline ;  profile 
steep,  slightly  convex ;  snout  short,  5  in  head ;  mouth  moderate,  the  max- 
illary reaching  middle  of  eye,  2{  in  head ;  teeth  in  upper  jaw  in  two  or 
three  series,  the  outer  considerab  ly  enlarged,  all  of  them  more  or  less  de- 
pressible ;  gill-rakers  long,  8  -f- 16 ;  dorsal  spines  stout,  the  higbeit 
about  2  in  head ;  second  anal  spine  enormius,  larger  than  in  any  other 
species,  If  in  head ;  longer  than  any  of  the  rays  ;  second  anal  spine 
and  the  anterior  rays  extending  beyond  the  tips  of  the  last  rays ;  the 
margin  of  the  fin  concave,  ventrals  slightly  longer  than  pectorals,  1}  in 
head ;  opercular  scales  and  some  of  the  scales  of  the  cheek  and  top  of  the 
head  ctenoid,  those  of  the  interorbltal  space  and  a  few  on  the  lowerparti 
of  the  cheek  and  opercle  cycloid ;  color  bluish-gray  above  and  on 
sides,  silvery  below ;  a  dark,  ill-defined  bluish-gray  blotch  ou  opercle: 
mouth  yellow  within  ;  black  towards  the  tip  of  the  lower  jaw ;  spinoos 
dorsal  with  black  punctulations  and  a  black  margin,  soft  dornl  doskj 
yellow ;  caudal  and  anterior  rays  of  the  anal  brighter  yellow;  caodal 
and  membrane  between  anal  spine  and  first  ray  with  black  dots ;  axil 
of  pectorals  and  inner  membrane  of  the  upper  rays  of  the  pectoral 
brownish.  Head  ^  in  length ;  depth  3^.  D.  X-1,  23 ;  A .  II,  8.  Scatai 
6-40-9 £xsnrE]u,4S. 
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dd.  Mouth  DOt  quite  terminal,  the  premaxillary  anteriorly  scarcely  on  level  of 
lower  margin  of  orbit;  preorbital  narrow,  but  broader  than  in  the  pre- 
ceding species, 
e.  Dor»al  rays  X-I,  28 ;  dorsal  spines  very  slender,  the  highest  1^  in  head ; 
dorsal  outline  convex,  especially  anteriorly ;  ventral  outline  straightish ; 
profile  straightish  anteriorly ;  eye  moderate,  as  long  as  snout,  4^  in 
head;  maxillary  2^  in  head,  reaching  much  beyond  middle  of  eye; 
teeth  in  the  upper  jaw  in  a  narrow  band,  the  outer  series  enlarged ; 
gill-rakers  8  -^- 19 ;  basal  half  of  soft  dorsal  scaly ;  anal  spine  very  strong, 
itA  tip  reaching  past  tip  of  last  anal  ray ;  pectorals  about  equal  the 
ventrals,  1^^  in  head ;  color  grayish  silvery  above,  silvery  on  sides  and 
below ;  dorsal  region  with  faint  streaks  produced  by  the  darker  centers 
of  the  scales;  sides  without  dots;  spinous  dorsal  blackish;  ventrals 
and  pectorals  pale;  a  dark  axillary  spot;  lining  of  gill  cavity  with 
dusky  blotches.    Head  3i  in  length;  depth  3^.    D.  X-I,  28;  A.  II,  8. 

Scales  8-51-10 Icistia,  43. 

00.  Dorsal  rays  X-I,  23 j  dorsal  spines  rather  stiff,  the  highest  2  in  head; 
second  anal  spine  rather  strong,  curved.  If  in  head,  as  long  as  first  soft 
ray,  and  reaching  beyond  tips  of  other  rays ;  body  obloug,  compressed, 
scarcely  angular  in  outline ;  profile  straight,  rather  steep,  the  snout 
short  and  rather  acute ;  eye  as  long  as  snout,  4^  in  head ;  mouth  mod- 
erate, nearly  horizontal ;  premaxillary  on  level  of  lower  part  of  orbit ; 
maxillary  reaching  beyond  middle  of  eye,  2J  in  head ;  teeth  as  in  B, 
iei$tia;  preopercle  strongly  serrate;  glU-rakers  9  +  18.  Ventrals 
slightly  longer  than  pectorals,  which  are  1}  in  head;  caudal  truncate; 
color  soiled  grayish  above,  silvery  below;  faint,  dark  streaks  along 
the  rows  of  scales ;  spinous  dorsal  and  anterior  part  of  anal  densely 
covered  with  dark  dots;  head  3|  in  length;  depth  3|.    D.  X-I,  23;  A. 

11,8.    Scales  7-50-8. RoxCHue,  44. 

Teeth  of  the  lower  Jaw  subequal  in  a  rather  narrow  villiform  band ;  mouth  in- 
ferior or  snbinferior,  little  oblique;  preorbital  broader,  gill-rakers 
shorter,  and  pores  and  slits  on  snout  more  conspicuous  than  in  other 
species.    (Species  approaching  Ophioscion.) 

f.  Snout  sharp,  the  head  slender,  narrow  above,  the  interorbital  space  not 
broader  than  eye ;  anal  spine  very  long  and  strong.  If  in  head ;  pec- 
toral fin  short,  \\  in  head ;  form  of  body  irregularly  rhomboidal,  the 
base  of  the  anal  fin  being  oblique ;  profile  almost  straight  anteriorly  ; 
eye  moderate,  slightly  shorter  than  snout,  41-  in  head ;  snout  4|  in  head  ; 
month  large,  inferior,  almost  horizontal,  maxillary  reaching  beyond 
pupil,  2}  in  head ;  nppor  Jaw  with  a  band  of  villiform  teeth  and  an 
outer  series  of  enlarged  teeth ;  lower  teeth  in  a  moderate  band,  the  in- 
ner series  slightly  enlarged,  especially  in  yonug  examples;  gill-rakers 
comparatively  short,  8  -^  15 ;  dorsal  spines  short  and  stout,  slightly 
more  than  2  in  head ;  caudal  rounded  ;  anal  spine  1}  in  head ;  basal 
half  of  the  soft  dorsal  and  anal  covered  with  scales ;  color,  bluish  above, 
silvery  below,  a  rather  broad  area  from  snout  to  caudal  covered  with 
bro¥mish  dots ;  upper  fins  and  anterior  half  of  anal  with  many  dots. 
Head  3  in  length;    depth  3;   D.  XI-I,  21;  A.  II,  8.    Scales  7-51-8. 

Armata,  45. 

Jf,  Snout  bluntish;  the  head  rather  stout  and  broad  above;  the  interorbital 
space  more  or  less  broader  than  eye ;  second  anal  spine  stout,  shortish, 
about  half  length  of  head. 
g.  Dorsal  rays  X-I,  18  ;  scales  large,  about  44  in  the  lateral  line ;  pectoral 
not  longer  than  caudal,  which  is  1^  iu  head ;  body  rather  elongate . 
back  a  little  elevated  and  compressed;  profile  somewhat  depresBea 

S.  Mis.  90 ^25 


386         REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.       [U] 

orer  eyes ;    snout  rather  trnncatCf  abont  4  in  head ;  eye  about  4  in 
head ;  lower  jaw  mnoh  shorter  than  upper ;  month   horizontal,  maxil* 
lary  extending  scarcely  beyoud  middle  of  oye;  t^eeth'  in  upper  javin 
a  villiform  band,  the    outer   series  ^mewhat   enlarged  ;  gill-nkei< 
about  as  long  as  pupil ;  longest  dorsal  spine  little  more  than  half  length 
of  head;  second  anal  spine  about  2  in  head,  f  the  height  of  the  toft 
rays;  caudal  fin  long,  double  truncate,  the  middle  rays  produced; tco- 
trals  reaching  vent ;  color  light  reddish-brown,  with  dark  panctnli- 
tions;  caudal  yellow  ;  anal  almost  black ;  lining  of  gill-cavity  doiky; 
bead  3f  in  length ;  depth  3^.    D.  X>I,  18 ;  A.  II,  8 ;  scales  &-44-X. 

ALm,46, 
gg.  Dorsal  rays  X-I,  21  or  22 ;  scales  moderate,  50  to  55  in  the  Utenl 
line;  pectoral  1|  in  head ;  caudal  If  in  head  ;  back  somewhat  eleTtted, 
the  form  of  the  body  much  as  in  Sci<i^ta  ncicra  and  related  species; 
preorbital  broader  than  In  other  species  of  BairdieUaj  f  width  of  ere; 
eye  5  in  head;  snout  blnntish  4J  ;  interorbital  space  '4^;  head  thick, 
somewhat  more  caveraous  thau  in  related  forms  ;  premaxillary  en- 
tirely below  level  of  eye  ;  maxillary  2f  in  head  ;  teeth  of  outer  seriei 
of  upper  jaw  enlargeil ;  lowest  serrte  on  preopercle  smaller  and  k« 
turned  forward  than  in  the  other  species;  dorsal  spines  rather stoitt, 
the  second  strong,  the  third  longest,  1|  in  head;  second  anal  ipiM 
shorter  than  the  soft  rays,  2^^  in  head ;  the  form  and  size  of  theeespiBCf 
very  variable  ;  gill-rakers  short  and  slender,  X+  15,  the  longest  ootai 
long  as  pupil;  caudal  fin  double  truncate;  color  soiled  bn»j,  ir- 
regularly mottled,  wit  h  large  patches  of  shining  golden  brown;  £uit 
dark  stripes  along  the  rows  of  scales  above,  those  below  lateral  liw 
nearly  horizontal,  those  above  oblique ;  head  3^  In  length;  deptliS. 
D.  X-I,  21  or  22;  A.  II,  9;  scales,  (>-oO  to  55-13 Chrtsolkcci,  (7. 

40.  BAIRDIELLA  ARCHIDiriM. 

Odontoaoion  arohidium  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Com.,  1831,  317  (Pauamft). 
Jordan  &  Gilbert,  Bull.  U.S. Fish  Com.,  1882,  111  (Panama). 

Habitat. — Pacific  coast  of  tropical  America,  Panama. 

This  species  is  not  very  common  about  Panama,  where  three  speci- 
mens were  taken  by  Dr.  Gilbert.  Althoujifh  it  bears  a  very  strong  ^^ 
semblance  to  Odontoscion  dentexj  it  should,  we  think,  rather  be  placed 
in  Bairdiella  than  in  Odontosoion,  It  has  the  very  small  anal  of  (M»* 
toscion  and  the  spur-like  preopercular  spine  of  Bairdiella^  while  in  its 
dentition  it  is  intermediate. 

41.  BAIRDIELLA  CHR7SX7RA. 
(The  Mademoisellk  ;  Yetxo w-tail.  ) 

[Plate  III.] 


Perca  punctnia  Linnasas,  Syst.  Nat.,  ed.  xii,  482, 1766,  in  part  (South  CaioUna)  (b^^ 
Perca  punctatua  of  ed.  x,  which  is  Enneacenirus  fmlvus).  Bonnaterre,  Eneyd- 
M^th.,  ires,  126.  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.,  1885,  201  (notM  <• 
LiuDieaa  Fishes). 

Bairdiella  punctata  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1878,  377  (Beanfwt). 

Sciama  punctata  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mys.,  1882,  280  (PensacoU;  ^ 
voston V     Jordan  &  Gilbert,  Syn.  Fifth.  North  Am..  570, 1883. 
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trodon  ckry$urus  Lac^pMe,  Hist.  Nat.  Poi88.,iiiy  64,  1802  (after  LinnsBas). 

la  ehrysura  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,  606  (Charleston).  Jor- 
dan &  Gilbert,  Syn.  Fish. North  America,  933, 1883.  Swain,  Proc.  U.  S.Nat. 
Mn8.,1884,  2:J3  (Cedar  Key,  Florida). 

iieUa  chrysura  Goode,  HiHt.  Aquat.  Anim.,  375,  plate  126,  1884. 

%nu9  argyroleuous  Mitchill,  Trans.  Lit.  <&  Phil.  Soc.  New  York,  417,  plate  6,  fig* 
3, 1815  (New  York). 

ma  argyroleuca  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  v,  105,  1830  (Martinique  (t).  United 
States).  DeKay,  New  York  Fauna,  Fishes,  74,  plate  18,  fig.  51,  1842  (New 
York).  Storer,  Syn.  Fish.  North  Am.,  319,  1846  (copied).  GUnther,  Cat, 
Fish.  Brit.  Mus.,  ii,  299, 1860  (copied). 

iiella  argyroleuca  Goode,  Proc.  U.  S.  Nat.  Mus.,  1879,  113  (St.  John's  River,  Flor- 
ida). Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.,  1879,  131  (Pensacola).  Bean, 
Proc.  U.  S.  Nat.  Mus.,  1880,  93  (Brunswick,  Ga. ;  St.  John's  River,  Florida). 

anus  fialUdua  MitchiU,  Trans.  Lit.  <&  Phil.  Soc,  1,  420, 1815  (New  York). 

apriou  xanthwua  Holbrook,  Ich.  S.  Car.,  ed.  1, 1856, 170,  pi.  24  (not  Leioatomua  xan- 
thurtu  Lac^pMe. 

oprian  subtrunoatus  Gill,  Cat.  Fish.  E.  Coast,  1861,  33  (after  Holbrook). 

\cbitat — South  Atlantic  and  Oalf  coasts  of  the  United  States,  north 

Tew  York. 

his  species  is  very  abundant  on  our  sandy  shores  from  Long  Island 

^exas.    It  reaches  but  a  small  size,  hence,  althoagh  an  excellent  pan 

,  it  has  no  great  economic  value. 

alike  most  of  the  other  species  of  the  genus,  its  second  anal  spine 

ittle  enlarged. 

he  oldest  name  of  this  species,  Perca  j^unciaia  L.,  is  not  available,  as 

re  was  at  that  time  already  another  Perca  punctata^  also  named  by 

nsens.    The  appropriate  name,  chrysura^  being  next  in  order  of  date, 

jt,  therefore,  be  adopted. 

42.  BAIRDIEIiZiA  ENSIFBRA. 

ima  armaia  Steindachner,  Ich.  Beitr.,  iii,  28, 1875  (Panama)  (not  of  Gill). 
naenn/era  Jordan  A  Gilbert,  Ball.  U.  S.  Fish  Com.,  1881,313  (Bay  of  Panama). 

Gilbert,  Bull.  U.  S.  Fish  Com.,  1882,  112  (Punta  Arenas). 
imafulgeiu  VaUlant,  Miss.  Sci.  an  Mexique,  164, 1883  (Pacific  coast  of  Mexico). 

habitat. — Pacific  coast  of  tropical  America. 

his  species  is  not  uncommon  about  Panama.    Of  all  the  American 
enoids  this  species  has  the  largest  anal  spine  in  proportion  to  the 
of  the  body.    The  Corvina  fulgenSy  lately  described  by  Dr.  Vaillant, 
ns  to  be  identical  with  Bairdiella  ensifera. 

nmerous  specimens  of  this  species  from  Panama  are  in  the  museum 
)ambridge.  They  had  been  wrongly  identified  as  *'  Corvina  armata^ 
Dr.  Steindachner. 

43.  bairdieij:.a  icistia. 

(CORBINETA.) 

%a  icUUa  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1881,  356  (Mazatlan).  Jordan 
&,  Gilbert,  Bnll.  U.  S.  Fish  Com.,  1881,  316  (Mazatlan).  Jordan  &,  Gilbert, 
Bull.  U.  S.  Fish.  Cora.,  1882,  107  (Mazatlan). 

^abitat. — Pacific  coast  of  Mexico,  Mazatlan. 
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This  species  is  rather  couimoD  about  Mazatlan,  where  numerous  speci- 
mens were  taken  by  Dr.  Gilbert.  It  is  readily  distinguished  from  other 
species  by  the  weakness  of  its  dorsal  spines,  as  well  as  by  the  hr^ 
number  of  the  anal  rays. 

44.  BAIRDIELLA  RONCHUS. 

(RONCO;   CORVINA.) 

Corvina  ranchui  Cuv.  &  Yal.,  Hist.  Nat.  Poiss.,  v,  107,  1830  (Maracaibo ;  SariDam). 
•Storer,  Syn.  Fish.  North  Am..  320,  184G  (copied).    Giiiither,  Cat.  YiBh.  Brit 

Mas.,  ii,  299, 1800  (San  Donilugo,  Jamaica,  Bahia).    Giinther^  Fishes  Ceotnl 

America,  387, 1869  (Atlantic  coast  Central  America).     Cope,  Ichthyol.  Lesser 

AntiUes,  471,  1870  (St.  Martin). 
JBairdiella  ronchus   Poey,  Synopsis,  324,  1868  (Cuba).    Poey,  Enameratio,  48,  1675 

(Cuba).    Poey,  Fauna  Puerto-RiqueiSa,  326,  1881  (Porto  Rico). 
ScUxna  ronchuB  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1886,  44  (Havana). 

Habitat — Atlantic  coasts  of  tropical  America. 

This  species  seems  to  be  generally  common  in  the  West  Indies  and 
along  the  coast  of  Brazil. 

The  numerous  specimens  before  us  are  from  Havana.  The  species  is 
called  Corvina  in  the  Havana  markets,  where  it  is  a  food-fish  of  some 
importance. 

Many  specimens  from  Eio  Janeiro  and  from  Havana  are  in  the  mu- 
seum at  Cambridge.  There  is  considerable  individual  variation,  but 
there  seems  to  be  no  specific  difference  between  Cuban  and  Brazilian 
examples. 

A  number  of  specimens  in  poor  condition  are  also  la  the  maseom, 
supposed  to  have  been  obtained  by  Captain  Perry  at  Vera  Cruz.  These 
have  the  snout  longer,  the  eye  smaller,  and  the  fins  higher  than  nsaal 
in  ronchuSy  and  they  may  represent  a  different  species.  In  these  the 
snout  is  4  in  head,  the  eye  4^,  the  longest  dorsal  spines  1},  the  seoood 
anal  spine  If.    D.  X-I,  24. 

45.  BAIRDIELLA  ARMATA. 

Bairdiella  armata  Gill,  Proo.   Acad.  Nat.  Sci.  Phila.,  1863,  164  (west  coast  Ceatnl 

America).    Bean  &  Dresel,  Proc.  U.  S.  Nat.  Mas.,  1884,  156  (Jamaica). 
Corvina  armata  Gilnther,  Fishes  Central  America,  387  and  428,  1869  (Pacific  coMt  of 

Central  America). 
Scimna  armata  Jordan  <&  Gilbert,  Ball.  U.  S.  Fish  Com.,  1881, 316  (Panama).    Gilbect, 

Bull.  U.  S.  Fish  Com.,  1882, 112  (Panta  Arenas).    Jordan  &  Gilb^  ProcU. 

S.  Nat.  Mus.,  1882,  276  (Panama). 
Corvina  aoutirostria  Steindachner,  Ichthyol.  Beitr.,  ill,  28, 1875,  plate  4  (Panama). 
Corvina  (Homopr'lon)  aoutirostris  Steindachner,  Zar  Fisch-Faana  dee  Magdalsott* 

Stromes,  9, 1878  (Caiman  on  Rio  Magdalena). 

Habitat — ^Both  eoasts  of  tropical  America. 

This  species  is  not  nucommon  on  the  Pacific  (M>a8t  aboat  Paoana^ 
and  it  is  equally  abundant  on  the  Atlantic  coast^  where  it  seems  to  as- 
cend the  rivers. 
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There  is  uo  doubt  of  the  identity  of  Corvina  aeutlrostris  with  Baird- 
ieUa  armatu,  the  type  of  the  latter  liaving  beeu  examiued  by  Dr.  Gil- 
bert. 

BairdieUa  armata  is  close  to  B.  ronchusy  and  the  character  of  the  den- 
titioQ  of  the  lower  jaw,  which  we  have  used  to  divide  Bairdiella  into 
minor  groups,  becomes  here  of  slight  importance. 

We  have  examined  specimens  of  tliis  species  from  Panama,  Rio  Mag- 
dalena,  San  Matheo,  Camaru,  Caunarivieras,  Cnruga,  Bahia,  Pernam- 
bnco,  Maranhao,  and  Itabapuaua.  The  specimen  from  the  latter  lo- 
cality (10837,  M.  C.  Z.)  is  nearly  a  foot  long,  and  has  the  spines  a  little 
shorter  and  stouter  than  in  Panama  examples. 

46.  BAIRDIELLA  ALUTA. 

S^ana  aluta  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  2:)2  (La  Union,  San  Sal- 
vador. 

Habitat. — Pacific  coast  of  Central  America. 

This  species  is  known  only  from  the  original  type  collected  by  Captain 
Nichols  at  La  Union. 

This  specimen  strongly  resembles  Bairdiella  chrysoleticay  apparently 
differing  only  in  the  larger  scales,  fewer  dorsal  rays,  longer  caudal  fin, 
and  larger  eyes.  The  two  characters  last  mentioned  may  be  due  to 
youth,  the  type  of  aluta  being  smaller  than  any  chrysoleuca  examined 
by  us.  The  other  characters  are  possibly  results  of  extreme  variation 
It  is,  therefore,  probable  that  the  two  nominal  species  will  prove  to  be 
identical. 

47.  BAIRDIELLA  CHRTSOLEUCA. 

Corvina  ckr^ioleuca  GUnther,  Fish.  Central  America,  387  and  427,  plate  07,  fig.  1,  1869 

(Panama;. 
ScicBma  ckrysoleuca  Jordan  &  Gilbert,  Bull.  U.  8.  Fish.  Com.,  1881,  316  (Panama). 
rSdama  aluta  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.,  1881,  232  (La  Union). 

Habitat. — Pacific  coast  of  tropical  America. 

A  few  specimens  of  this  species  were  obtained  at  Panama  by  Profes- 
sor Gilbert.  Two  others  are  in  the  museum  at  Cambridge  (No.  10826, 
from  Panama).  The  species  is  quite  variable,  especially  in  the  arma- 
ture of  its  preopercle. 

This  species,  although  technically  a  Bairdiella^  shows  numerous  affini- 
ties with  Scicena  sclera  and  other  species  of  Ophioscion.  It  marks  the 
transition  from  one  group  of  ScisBuoids  to  the  other,  from  those  related 
to  LArimus  to  those  allied  to  Scicena^  Poganias,  and  Uques. 

Genus  XI.— STELLIFEEUS. 

Lea  StaUifdres  Cuv-ier,  R^gne  Animal,  ed.  i,  1817,  283  {stellifer), 
StallifeniB  Stark,  *♦  Elements  Nat.  Hist.,  i,  459,  1828"  i$tellifer)  {fide  Gill). 
Somopzion  Ilolbrook,  Ichth.  S.  Carol.,  1st  ed.,  1856, 1()8  (lanceolata).  • 

Type  :  Bodianus  stelUfer  Bloch. 
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This  group  is  composed  of  small  species,  all  American,  allied  to 
Bairdiella  and  OphioHcion^  but  distinguished  by  the  remarkably  si)Ougy 
and  cavernous  structure  of  the  bones  of  the  skull.  The  septa  are  re- 
duced to  the  thinness  of  the  walls  of  honeycomb.  The  skull  is  aL«»o 
very  broad  and  much  depressed  between  the  eyes. 

The  generic  name  Homoprion  was  based  on  a  species  each  otStelUfenu 
and  Bairdiella.  It  was  restricted  by  Gill  to  the  former  group,  and 
should  therefore  be  regarded  as  a  synonym  of  Stelliferus.  "We  have  not 
examined  the  paper  of  Stark,  but  we  understand  that  SteUifenu  is  a 
latlnization  of  Cuvier's  ^'Les  Stellif^res,"  based  on  Bodianus  steUifer. 

ANALYSIS  OF  SPECIEd  OF  STELLIFERUS. 

a.  Preoperole  with  two  spines  only,  the  upper  directed  backward,  the  lower  more  or 

less  downward. 

h.  Jaws  sabequal,  the  month  very  oblique;  teeth  of  lower  jaw  unequal,  ootTilli- 
form,  those  of  the  inner  series  enlarged ;  mouth  very  large,  obliqve, 
the  jaws  equal,  the  snout  not  projecting  beyond  the  premaxillara, 
whioh  are  on  the  level  of  the  eye ;  maxillary  2  in  head,  extending 
beyond  eye ;  interorbital  width  nearly  half  head ;  preopeicle  with 
two  spines  only,  the  upper  directed  backward,  the  lower  downward; 
body  robust,  subrhomboidal ;  profile  steep,  straightiah  ;  anonc  short, 
prominent,  as  long  as  eye,  4f  in  hea4;  teeth  of  the  upper  jaw  anto- 
riorly  in  two  separated  series,  the  outer  of  which  ia  compoeed  of  en- 
larged teeth ;  posteriorly  in  a  broad  band  of  viUiform  teeth;  giU- 
rakers  long  and  slender,  scarcely  shorter  than  eye,  21  +  27 ;  doml 
spines  low,  the  first  two  and  last  two  somewhat  thickened,  the  n^ 
slender ;  highest  spine  2  in  head ;  caudal  rounded,  ahorter  thia 
head,  1^  in  head ;  second  anal  spine  robust,  1\  in  head ;  ventrals  U  in 
pectorals,  which  are  slightly  longer  than  the  head ;  acales  about  head, 
on  breast,  antedorsal  region,  and  several  series  along  the  base  of  the 
dorsals  cycloid,  the  rest  ctenoid ;  bases  of  anal  and  soft  dorsal  densely 
scaly ;  a  series  of  scales  on  membrane  of  each  spine  in  the  doreal  fin- 
Color  dusky  above,  pale  below,  with  some  silvery  luster ;  middle  of 
sides  conspicuously  punctulate ;  upper  fins  all  brownish,  punetobtc 
with  darker;  ventrals,  anal,  and  pectoral  pale,  the  anal  and  pectoral 
dusted  with  dark  points ;  opercle  blackish  within ;  head  3}  in  leogth ; 
depth  4^    D.  XI-I,  24 ;  A.  II,  8 ;  scale  87-48-6 Oscitaxs,  4d 

hh.  Jaws  not  equal,  the  lower  jaw  inclnded  ;  mouth  less  oblique ;  teeth  of  lower  jav 
subeqnal,  in  a  narrow,  villiform  band, 
c.  Mouth  large,  maxillary  2  in  head;  lower  preopercular  spine  directed  down- 
ward and  backward ;  liody  moderately  deep,  the  anterior  profile 
straightish  and  steep,  a  little  depressed  over  the  eyee;  eye  rather 
large,  4^  in  head;  snout  4^ ;  interorbital  area  broad  and  flattish,  its 
width  2{  in  head ;  head  narrower  and  less  depressed  than  in  S.f9rlki ; 
mouth  oblique,  the  lower  jaw  included,  the  premaxiUary  in  froota 
little  above  lower  edge  of  pupil ;  maxillary  2  in  head,  reaching  to 
posterior  margin  of  eye ;  teeth  of  lower  jaw  in  a  narrow  band  of 
about  3  series,  those  of  the  inner  series  very  slightly  enlarged  ;  fiU- 
rakers  extremely  long  and  slender,  about  X  -|-  30,  the  longest  aligbtl*' 
less  than  eye ;  preopercle  strongly  rounded,  the  lower  spinnle  di- 
.  rected  backward  and  downward ;  scales  large ;  lateral  line  becom- 
ing straight  over  the  anal  spine ;   caudal  pointed ;   longest  doml 
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spine  1^  iu  Ueud ;  second  anul  spine  2^;  pectoral  H;  head  3^  in 
length  ;  depth  3^^ ;  D.  XI-I,  21 ;  A.  II,  9 ;  scales  48  (pores);  color 
rather  pale,  the  pectoral  with  dark  points ;  gill  cavity  dark  with- 
in  Rastrifkr,  49. 

i.  Mouth  moderate,  the  maxillary  reaching  to  behind  pupil,  2^  in  head;  lower 
spine  of  preopercle  directed  downward  and  forward;  bones  of  side 
of  head  little  cavernous;  interorbital  width  more  than  i  head; 
mouth  low,  little  oblique,  the  maxillary  reaching];  to  behind  pu- 
pil, 2^  in  head  ;  eye  4i-in  head;  gill-rakers  shorter  and  fewer  than 
in  S.  rastrifer ;  snout  short,  thick,  and  blunt,  protruding  beyond  the 
premaxillaries  which  are  on  the  level  of  the  eye  ;  profile  steep  ;  body 
rather  short  and  deep,  the  back  elevated ;  highest  dorsal  spine  If  in 
head ;  second  anal  spine  small,  2^  in  head,  shorter  than  soft  rays  ;  ven- 
trals  2^  in  head ;  pectorals  scarcely  shorter  than  head ;  color  dull 
silvery,  darker  above  ;  lower  fins  pale ;  head  3J  in  length;  depth  2f 
to3;  D.  XI-I,  23;  A.  II,  9;  scales 6  —  40  — 10 FCrthi,50. 

■eopercle  with  numerous  (6  t-o  20)  serras,  those  near  the  angle  more  or  less  en- 
largetl ;  lower  teeth  snbequal,  in  a  narrow  band. 

d.  Lowermost  spinule  of  preopercle  enlarged,  directed  downward  (as  in  Baird' 
ielli);  caudal  fin  subtruncate ;  body  deep,  robust,  moderately  com- 
pressed ;  Buchal  region  compressed ;  profile  steep,  depressed  over  the 
eye,  the  snout  projecting;  head  broad,  flattish,  and  soft  above,  but 
less  cavernous  than  in  the  other  species;  interorbital  space  3  in 
head ;  a  sharp  ridge  above  orbits  as  in  other  species ;  snout  very 
blunt,  short,  and  thick,  4^  in  head ;  mouth  oblique,  the  lower  jaw  in- 
cluded ;  maxillary  reaching  middle  of  pupil,  2^  in  head ;  eye  4|  in 
head;  gill-rakers  long  and  slender,  X  4-  21>  the  longest,  f  eye  ;  pre- 
•  opercle  with  6  or  7  sharp  teeth  above,  the  one  at  the  angle  enlarged 
and  turned  downward ;  dorsal  spines  moderate ;  second  anal  spine 
short,  stoutish,  ^  length  of  first  soft  ray,  3  in  head  ;  caudal  subtrun- 
cate, the  upper  lobe  slightly  produced^  pectorals  rather  long,  li\  In 
head,  reaching  beyond  tips  of  ventrals ;  color  soiled  silvery,  with 
faint  darker  streaks  along  the  rows  of  scales;  dorsal  with  dark 
points ;  other  fins  pale ;  head  3^^ ;  depth  3  ;  D.  XIII-1, 22;  A.  II,  11 ; 
scales  51 Minor,  51. 

dd,  Lowermost  spinule  of  preopercle  not  directed  downwards;  caudal  fin 
pointed. 
€.  Mouth  large,  oblique,  the  maxillary  2  to  2^  iu  length  of  head  ;  snout  very 
short,  little  projecting. 
/,  Preopercle  with  throe  or  four  spines  next  the  angle,  divergent,  consider- 
able larger  than  the  others. 
g.  Pectoral  fin  long,  1^  in  head;  body  deep,  compressed;  head  short, 
deep,  more  compressed  than  in  related  species,  the  interorbital  space 
less  deprei^sod,  its  width  3^  in  head,  the  supraocular  ridges  less  promi- 
nent ;  anterior  profile  evenly  convex ;  eye  rather  large,  4^^  in  head ; 
snout  very  short  and  blunt,  4^ ;  mouth  oblique,  large,  the  maxillary 
2  in  head,  reaching  posterior  border  of  eye ;  the  premaxillary  on 
the  level  of  lower  part  of  eye  ;  preopercle  very  convex,  forming  an 
arc  of  a  circle;  gill-rakers  long  aud  slender,  X  4- 1^»  the  longest  f 
eye;  dorsal  spines  slender,  rather  low,  the  longest  If  in  head  ;  sec- 
ond anal  spine  long  and  rather  stout,  1|  in  head  ;  color  dull  silvery, 
the  fins  not  very  dark;  hoad*3|  in  length;  depth  3^;  D.  XI-I,  19; 

A.  II,  8;  scales  48 Stkllifer,  52. 

gg.  Pectoral  fin  short,  about  1}  in  head;  interorbital  space  3  in  head; 
second  anal  spine  2^;  body  rather  slender;  snout  as  long  as  eye,  4^ 
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in  head ;  moath  moderate,  oblique,  the  maxillary  not  quite  half  leo^ 
of  head,  extending  just  past  pupil ;  premaxillary  in  front  oa  lerel  of 
lower  margin  of  pux)il :  teeth  above  iu  broad  baudS;  the  outer  row 
enlarged ;  gill-rakers  13  -f-  ^t  about  |  leugth  of  eye ;  scales  on  bead 
cycloid;  dorsal  spines  slender,  the  first  two  somewhat  stronger,  the 
highest  about  2  iu  head;  caudal  long,  lanceolate,  1^  in  head;  second 
anal  spiuM  little  shorter  than  the  hij^hest  dorsal  spine ;  first  Teotral 
ray  filiform;  pectoral  about  as  long  as  ventral,  If  in  head;  etAa 
grayish  olive  above,  silvery  below ;  fins  all  nearly  nniform  di»kj; 
the  ventrals  margined  with  white;  many  black  dots  along  the 
sides ;  base  of  anal  fin  and  inner  lining  of  opercle  dusky ;  hesd  3^ 
in  length;  depth  3^;  D.  XI-I,  20  to  23;  A.  11,7  or  8;  scales  5 -47 

to50  —  8 Lanceolatcs,  51 

ff.  Preopercle  with  numerous  short,  straight  spinules,  which  decrease  in  iia 
rtgularly  from  angle  upwards ;  eye  small ;  mouth  terminal,  moder- 
ate, the  maxillary  extending  past  the  pupil,  its  length  2f  inbcsd; 
premaxillaries  anteriorly  opposite  lower  margin  of  orbit,  th«  noat 
scarcely  projecting  beyond  them ;  head  extremely  spongy  and  cir- 
ernous  ;  interorbital  width  less  than  ^  head  ;  profile  straight;  anost 
short,  blunt,  5  in  head,  equal  to  diameter  of  eye  ;  upper  jaw  vitki 
band  of  villiform  teeth,  the  outer  series  enlarged  ;  margin  of  preo- 
percle rounded,  its  spines  all  small ;  gill-rakers  f  length  of  eje,  11  -j- 1^ 
in  number ;  first  two  dorsal  spines  stout,  the  highest  2  in  head ;  wtctmd 
anal  spine  2  in  head ;  pectorals  as  long  as  ventrals,  1^  in  h^td ;  sciki 
on  cheeks  mostly  ctenoid,  on  top  of  head  cycloid ;  color  dark  brovsidi 
above,  everywhere  soiled  with  dark  points ;  a  dark  temporal  blotch; 
lower  jaw  black  within,  behind  the  front  teeth;  lower  fins  dusky; 
head  3i  in  length ;  depth  3i;  D.  XII-I,  23 ;  A.  II,  7  or  8 ;  scale*  5- 

48—7 £Ri<mfBA,54. 

ce.  Mouth  small,  inferior,  nearly  horizontal ;  the  maxillary  3  to  3i  in  betd; 
the  snout  thick,  blunt,  and  protuberant,  the  premaxillaries  entirely 
below  the  level  of  the  eye  ;  lower  jaw  cavernous. 
h.  Eye  large,  3^  iu  head ;  lowjar  teeth  on  preopercle  enlarged;  preorbital 
moderate ;  its  width  about  half  diameter  of  eye ;  body  moderstely 
elongate  ;  anterior  profile  straight  and  rather  steep ;  interorbital  am 
flattish,  very  spongy,  narrower  than  in  S,  micropa  ;  its  width  3i  in 
head  ;  snout  thick,  blunt,  protruding,  4^  in  head ;  eye  very  Isrge; 
mouth  small,  inferior,  horizontal,  the  maxillary  extending  to  posterior 
border  of  pupil,  3^  in  head  ;  teeth  as  in  related  species,  in  moderate 
bauds,  those  above  slightly  enlarged ;  preopercle  rounded,  aharplj 
serrate,  the  serrie  largest  near  the  angle,  some  12  of  them  present; 
gill-rakers  rather  long,  very  slender,  about  X  -|- 18 ;  dorsal  apiiKS 
slender,  the  longest  1^  in  head ;  soft  dorsal  less  scaly  than  in  other 
species,  lower  than  in  S.  micropSj  the  longest  ray  2^  in  head;  aecood 
anal  spine  2  in  head  ;  pectoral  1^ ;  color  soiled  grayish  above,  with 
faint  dark  streaks  along  the  rows  of  scales  ;  silvery  below ;  fins  aoaie- 
what  punctulate  ;  head  3?  ;  depth  3i ;  D.  XI-I,  20 ;  A.  HI,  7;  wain 

48 NAgO,55^ 

hh.  Eye  small,  5  to  G  in  head  ;  teeth  on  preopercle  subequal ;  preorhi- 
tal  thick  and  swollen,  much  broader  than  eye;  body  modcntelj 
elongate ;  suout  thick,  blunt,  convex,  and  protuberant ;  head  abc»T« 
less  cavernous  than  usual  in  the  genus,  more  so  below ;  preopertlc 
(as  usual  in  th's  genus)  forming  the  arc  of  a  circle ;  month  rather 
small,  the  maxillary  3  iu  head  ;  snout  4  ;  gill- rakers  about  X  +  ^^ 
shorter  than  in  S.  rasirifer,  about  \  diameter  of  eye ;  no  porei  ^ 
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slits  at  end  of  snoat;  interorbital  space  2}  in  head;  dorsal  spines 
low,  tlie  longest  If  in  head ;  soft  dorsal  high,  the  longest  ray  2^  in 
head ;  second  anal  spine  rather  large,  1|  in  head ;  pectoral  1^.  Color 
pale,  nearly  plain ;  faint  obliqne  streaks  along  the  rows  of  scales, 
those  below  lateral  line  running  obliquely  upward  and  backward ; 
scales  of  sides  with  many  brown  dots.  Head  3^ ;  depth  3^.  D.  X-I, 
19;  A.  11,8.    ScalesSl Microps,  56. 

48.  STELLIFERUS  OSCITANS. 

Sektma  oaettaiM  Jordan  &  Gilbert,  Ball.  U.  S.  Fish.  Com.,  1881,  312  (Bay  of  Panama); 
1882,  111  (Panama);  Proc.  U.  S.  Nat.  Mas.,  1882,  376  (Panama). 

HahitaU — Pacific  coast  of  tropical  America ;  Panama. 

This  species  is  not  uncommon  aboat  Panama;  namerous  specimens 
from  that  locality  are  in  the  masenm  at  Cambridge.  In  the  dentition 
and  form  of  its  mouth  it  differs  from  the  other  species,  approaching 
the  genus  Bairdiella. 

49.  STELLIFERUS  RASTRIFER 
Stellifenu  rastrifer  Jordan,  sp.  nov. 

Habitat — Coast  of  Brazil. 

This  species  seems  to  be  generally  common  on  the  coast  of  Brazil. 
Specimens  are  in  the  museum  at  Cambridge  from  Bio  Janeiro,  Santos, 
Maranhao,  Bahia,  Cachiura,  and  Abrolhos  Islands.  The  specimen 
specially  described  (10815,  M.  C.  Z.)  is  5^  inches  in  length  aud  was  ob- 
tained at  Santos. 

The  species  is  allied  to  Stelliferus  fiirthij  from  which  it  is  distin- 
guished, among  other  things,  by  the  long  and  numerouij  gill  rakers 
(hence  the  name— rostrum,  a  rake). 

50.  STELLIFERUS  FttRTHI. 

Corvima  (ffomoprion)  fdrthi  Steindachner,  Ichthyol.  Beitr.,  iii,  26,  fig.  3,  1875   (Pan- 
ama). 
Seuena/Urtki  Jordan  &  Gilbert,  Bull.  U.  S.Fish  Com.,  1881,  315  (Pauama). 

Habitat — Pacific  coast  of  tropical  America;  Panama. 

One  specimen  of  this  species  was  taken  by  Professor  Gilbert  at  Pan- 
ama. Several  others  from  the  same  locality  are  in  the  museum  at  Gam- 
bridge. 

51.  STELLIFERUS  MINOR. 

Corvina  minor  Tsohndi.Fanna  Peruana,  Ichthyol.,  8,  1844  (Peru). 
Sdana  minor  Gilnther,  Cat.  Fish.  Brit.  Mus.,  ii,  295,  1860  (copied). 
Carvina  (Homoprion)  agaaaizi  Steindachner,  Ichthyol.  Beitriige,  ii,  26,  1875  (Caldera, 
CalliM>,  Payta). 

Habitat — Pacific  coast  of  Sonth  America. 

The  specimens  of  this  species  in  the  museum  at  Gambridge  are  from 
Callao,  in  Peru.    There  seems  to  be  no  doubt  of  the  identity  of  Corvina 
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agassizi  with  the  Gorvina  minor  of  Tschudi.  The  name  minor  was  given 
to  indicate  the  small  size  of  the  species  as  compared  with  Gorvina  Mi- 
cio8a.  The  name  seems  a  little  anfortunate,  as  this  species  reaches  a 
larger  size  than  any  other  in  the  genus  Stelli/erus.  It  bears  a  consider 
able  resemblance  to  the  species  of  Bairdiella,  but  its  nearest  affinities 
are  with  Stelliferus  stellifer. 

52.  STELLIFERUS  STELLIFSR. 

Bodianns  atellifer  Bloch,  Ichthyologia,  plate  231, 1790  (*'  Cape  of  Good  Hope  ").    Bkieh 

&  Schneider,  Syat.  Iclith.,  3:n,  1801  (copied). 
Sciasna  {Stelliferus)  stellifera  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1886,  540  (notes on  type 

of  trispino$a). 
Corvina  trispinosa,  Cuv.  <&  Yal.,  Hist.  Nat.  Poiss.,  v,  109  (Brazil ;  Cayenne).    SteiD- 

dachner,  SciiBnoLdou  Brasiliens,  14,  1863  (Par^). 

Hcbbitat — Coasts  of  Guiana  and  Brazil.  Our  descriptioa  of  this  spe- 
cies is  taken  from  specimens  in  the  museum  at  Cambridge,  from  Bahia. 

We  have  also  examined  the  original  type  of  Gorvina  tri«ptno»a  in  the 
museum  at  Paris.  It  is  doubtless  true  th  at  Bloch's  type  of  Bo^nni 
stellifer  came  from  Surinam  rather  than  from  Africa.  His  figure  rep- 
resents some  species  of  Stelliferus^  and  Cuvier  and  Giiuther  are  probably 
right  in  identifying  this  figure  with  Corvina  trispinosa.  Still  this  iden- 
tification is  not  free  from  doubt,  and  it  may  be  better  to  call  the  species 
Stelliferus  trispiiiosus. 

53.  STELLIFERUS  LANCEOLATUS. 

Homoprion  lanceolaius  Holbrook,  Ichtbyol.  S.  Carolina,  ed.  1,  168,  plate  23,  1656 
(Port  Royal  Sound).  Girard,  U.  S.  and  Mex.  Boand.  Survey,  11, 1859(SaiDt 
Joseph's  Island,  Texas). 

Sciama  lanceolata  Giiuther,  Cat.  Fish.  Brit.  Mus.,  ii,  289, 1860  (copied).  Jordan  &  Gil- 
bert, Proc.U.  S.Nat. Mus.,  1882,  605  (Charleston).  Jordan  &  Gilbert,  Syn- 
Fish.  North  Am.,  931,  1883. 

Stelliferus  lanceolaius  Goode,  Proc.  U.  S.  Nat.  Mus.,  1881,  113  (Saint  John's  Bxfts^ 
Florida).  Bean,  Internat.  Fishery  Exhib.  Berlin,  55, 1883  (Matanzas  Riter 
Inlet,  Florida). 

Scitvna  stellifera  Jordan  &  Gilbert,  Syn.  Fish.  North  America,  569,  1883  (Penaaoala). 

Habitat^Sonth  Atlantic  and  Gulf  Coast  of  the  United  States, 
Charleston  to  Texas. 

This  small  fish  is  rather  rare  on  our  coast,  the  specimens  seen  by  QS 
being  fe\v^  and  all  from  rather  deep  water ;  the  one  here  described  was 
obtained  at  Charleston  by  Dr.  Gilbert. 

54.  STELLIFERUS  ERICTMBA. 

Scicma  ericymba  Jordan  &  Gilbert,  Bull.  U.  S.  Fi8h.  Com.,  1881,  311  (Bay  of  P»- 
aiua). 

Habitat — Pacific  coast  of  tropical  America;  Panama. 
This  small  species  is  rather  common  about  Panama.     The  caveroou 
character  of  the  head  is  more  marked  in  this  species  than  in  any  othef' 
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55.  STELLIFERnS  NASO. 

Stelliferus  naso  Jordan,  MSS. 

Habitat — Coast  of  Brazil. 

This  species  is  represented  iu  the  museum  at  Cambridge  by  many 
young  specimens  from  Cachinra,  the  longest  about  4  inches  in  length. 
The  label  of  the  bottle,  in  Dr.  Steindachner's  handwriting,  indicates 
that  he  has  regarded  it  as  a  species  distinct  from  8.  micropSy  although 
he  has  published  no  description  of  the  species. 

56.  STELLIFERUS  MICROPS.    . 

CarPina  stellifera  GUnther,  Cat.  Fish.  Brit.  Mus.,  ii,  299,  I860' (West  Indies).    (Not 

BodianiM  stellifer  Bloch.) 
Carcina  microps  Steiodachaer,  Ichthyol.  Not.,  i,  6,  plate  ii,  fig.  1, 1864  (Gaiana). 

Habitat. — Coast  of  Brazil  and  Guiana. 

The  specimens  of  this  species  (4581,  M.  C.  Z.)  examined  by  us,  were 
collected  atPardby  Dr.  Steindachner.    The  largest  is  3^  inches  in  length. 

Genus  XII.— SCI^NA. 

Sciasna  part  Artedi,  Genera  Piscium,  1738.    (Includes  umbra  and  cirrosa,) 

Sciaena  Linnjeus,  Systeuia  Natnnp,  ed.  x,  289,  1758  {umbra;  cirroaa). 

JohniuB  Blocb,  Ichthyologia,  x,   107,  1793  {caruttUj  &c.,  later  restricted  by  Gill  to 

Johnius  c4irHtta). 
Sciaena  Cavier,  R^gne  Aniraal,  ed.  i,  297, 1817  (restricted  to  Sciana  umbra^  a  LinnaBan 

species,  and  to  Scicena  aqailay  a  non-Linnsean  one)  (not  of  R^gne  Animal,  ed. 

ii,  which  is  Paeudoscia^na). 
Bola  Francis  Hamilton,  Fishes  of  the  Ganges,  1822  (coiior  chapilSy  Ac). 
SciaBna  Cavier,  Regne  Animal,  ed.  ii,  1829  (*'  umhra^^  =  aquila;  and  of  all  sabseqnent 

authors  except  Bleeker;  not  of  Linuieus,  nor  of  Artedi,  to  both  of  whom 

Sciana  aquila  was  unknown ;  not  of  the  first  edition  of  the  R^gne  Animal). 
Corvina  Cuvier,  R^gne  Animal,  ed.  ii,  1829  (nigra  =  umbra). 
CheUotrema  Tschudi,  Fauna  Peruana,  Fische,  1845,  13  {/asciatum). 
Rhinoscion  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1361,  85  (satumua). 
PBeadosciaena  Bleeker,  Nederiand.  Tydsskr.  f.  Dierkunde,  i,  1863  (aquila). 
Sciaenops  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  30  (ocellata). 
Ophioscion  GiU,  Proc.  Ac.  Nat.  Sci.  Phila.,  1863,  164  (iifpicus). 
CallaoB  Jordan,  subgenus  novum  (de'ic'osus). 

Type:  Scicena  umbra  hinnxus. 

We  are  compelled  to  place  in  a  single  genus  the  great  bulk  of  those 
SciwnidcB  which  have  short  gill  rakers,  inferior  month,  and  no  barbels 
on  the  lower  jaw.  In  spite  of  the  marked  differences  between  the  ex- 
tremes of  the  series,  the  intergradation  in  characters  is  so  perfect  that 
we  are  unable  to  draw  any  sharp  distinctive  lines  among  them.  This 
is  especially  true  when  the  Asiatic  species,  forming  the  groups  called 
i^ola  and  Johniun,  are  taken  into  account.  It  is  also  true  that  one  of 
the  species  of  Bairdiella  (chrysoleuea)  is  very  close  to  some  of  the  mem- 
'^f  the  present  group.    In  this  case,  however,  there  is  really  one 
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difference — the  length  of  the  gill-rakers,  which,  thongh  small,  is  con- 
stant, and  holds  good  in  all  the  known  species. 

With  a  view  to  the  discovery  of  a  basis  for  generic  subdivision,  ^e 
have  especially  compared  the  following  species:  Scicena  {Sci(mops)(^ 
laftty  Sdama  (Pseudoscixena)  aquila^  Sckena  (Bolu)  diacanthu^  and  Scmtm 
(Callaus)  deliciosa.  If  these  species  could  be  satisfactorily  arranged  ia 
different  genera,  it  would  be  comparatively  easy  to  find  charactereon 
which  to  detach  the  rather  more  aberrant  types  of  Scicena  {umbra\, 
Cheilotrema  {saturna  andfasciata),  Ophioscion,  and  Johnius. 

The  four  speciQS  first  mentioned  agree  in  the  position  of  the  anal  fin. 
Its  second  spine  is  very  weak  in  aquila  and  adnate  to  the  first  ray.  It 
is  somewhat  so  in  the  others  and  it  is  not  large  in  any.  In  Jokniu 
(dmsumieri)  it  is  afso  small,  but  in  Scicena,  Cheilotre^tia^  and  Ophvfmkn^ 
it  is  considerably  enlarged. 

The  scales  are  smallest  in  aquila^  largest  in  oceHata^  bnt  the  differenee 
is  not  sharp  enough  to  warrant  generic  division.  lu  all  foar  of  the 
species  first  mentioned  the  preorbital  is  fiat  and  rather  broad,  broadest 
iu  deliciosa  (7  in  head)  and  narrowest  in  aquila — 10^.  In  the  otlier 
forms  it  is  generally  still  broader  and  more  gibbous. 

The  slits  and  pores  about  the  snout  are  distinct  in  ocellata  andM- 
ciosa,  little  marked  in  diacantha  and  nearly  or  quite  obsolete  in  aquUa. 
In  Johnius,  Scicena,  Clieilotrema,  and  Ophioscion  these  are  more  or  less 
distinct. 

In  all  the  four  species  the  mouth  is  of  moderate  size,  slightly  obliqoe, 
with  the  lower  jaw  included,  the  maxillary  reaching  to  opposite  the  poste- 
rior border  of  the  eye.  The  mouth  is  largest  in  ocei^2afa,8malIest  in  aquik. 
In  all  tbe  others  {Ophioscion,  &c.)  the  mouth  is  still  smaller.  The  npper 
teeth  are  nearly  alike  in  all  of  these ;  of  the  four  mentioned  the?  are 
largest  iu  diacantha,  smallest  in  deliciosa.  In  some  East  Indian  spedtf 
(referable  to  Bolaf)  these  teeth  are  still  larger,  some  of  them  almost 
caninelike. 

The  lower  teeth  are  rather  large,  and  chiefly  nniserial  in  diaeanthi 

and  otber  species  of  Bola;  in  two  or  three  rows,  the  inner  enlargwlin 

deliciosa  and  aquila  ;  in  a  broad  band,  some  of  the  inner  enlarged  in  o<W- 

laia.    In  Johnim,  Cheilotrema,  Sciwna,  and  most  of  the  si>ecie8  of  Opkio- 

scion,  the  lower  teeth  are  in  a  broad  band  and  equal. 

The  preopercle  is  sharply  serrate  in  youth,  becoming  entire  with  age 
in  ocellata.  In  aquila  it  is  vaguely  crenulatein  youth,  becoming  finally 
entire.  In  diacantha  it  remains  more  or  less  crenulate.  In  delicio$a  tbe 
preopercle  is  edged  by  fine  flexible  serrae.  In  Ophioscion  the  pi:eo|ieitle 
is  always  sharply  serrate.  In  Sciwna,  Cheilotrema,  and  e/oAittt(4  it  is  al- 
ways entire  or  at  least  without  bony  serratures. 

Among  tbe  four  species  first  meutioned,  the  gill-rakers  are  smallest 
in  diacantha  (X  4-  7),  when  they  are  short  and  thick,  the  longest  not 
half  the  pupil.  Tliey  are  longest  in  deliciosa-,  when  they  are  sleudef 
(X  +  V2)  as  long  as  pupil.     Iu  aquila  and  ocellata  they  are  X  +  8  or  9, 
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lather  slender  and  short,  about  §  length  of  pupil.  In  most  of  ihe  species 
of  the  other  groups  {Ophioseionj  &c.)  they  are  very  few,  short  and 
thickish,  usually  nol  more  than  half  the  length  of  the  pupil.  The  form 
of  the  body  offers  nothing  which  can  be  used  for  generic  distinction,  as 
the  intergradations  are  very  perfect.  The  same  can  be  said  of  the 
form  and  the  squamation  of  the  fins. 

We  may,  however,  recognize  for  convenience'  sake  a  number  of  sub- 
genera, all  but  one  (Bold)  of  them  being  represented  by  species  occurring 
within  our  limits. 

We  think  that  there  is  no  doubt  that  thd  generic  name,  Scicena^  should 
go  with  Scicena  umbra  (the  type  of  Corvina  Cuvier),  if  the  laws  of  nomen. 
clatore  followed  by  us  be  admitted. 

There  are  three  members  of  the  present  family  found  in  European 
waters.  Two  of  these,  cirrosa  and  unibra,  were  known  to  LinnaBus  and 
to  Artedi,  and  on  these  the  genus  was  primarily  based.  The  third,  aquila, 
was  unknown  to  these  authors,  and  could  not  therefore  with  any  sort  of 
propriety  be  taken  as  the  type  of  a  Linnaean  genus.  The  group  was  first 
knowingly  subdivided  by  Cuvier  in  1817.  First  separating  cirrosa  as 
the  type  of  the  genus  Umhrina^  he  retains  in  Scicena  proper  ("les  Sci6- 
nes  proprement  dites")  two  species  (^^  Sciasna  umbra  L.'' and  ^^Sciwna 
aquila  nobis^).  This  is  a  perfectly  proper  arrangement,  and  of  this 
genus,  Scicena^  as  thus  restricted  by  Cuvier,  Scicena  umbra  must  be  re- 
garded as  the  t>'pe. 

Later,  in  1829,  this  Scicena  umbra  was  made  the  type  of  the  new  genus 
Oe>rrtiia,  as  CorptiMint^ra  Cuvier,  while  the non-Linnaean  species  ^'aquila^^ 
was  left  as  the  type  of  Scicena,  This  arrangement  has  been  followed  by 
nearly  all  recent  writers,  but  it  is  manifestly  inadmissible,  except  to 
aathors  to  whom,  as  to  Cuvier,  ail  laws  of  nomenclature  are  subordinate 
to  {personal  caprice  or  convenience. 

Beoently  Dr.  Bleeker  has  proposed  to  take,  as  the  type  of  Scicena^ 
the  Umbrina  cirrosa^  because  this  is  the  species  mentioned  first  by  Ar- 
tedL  In  the  rules  now  generally  followed,  this  matter  of  being  placed 
first  in  the  genus  is  not  regarded  as  an  element  of  any  importance. 
The  restriction  proposed  by  Bleeker  must  therefore  give  way  to  the 
earlier  one  of  Cuvier,  and  the  name  Scicena  must  be  regarded  as  syn- 
onymous with  Corvina.  There  is  the  less  to  be  regretted  from  the  fact 
that  Corvina  has  usually  been  regarded  as  a  generic  name  for  all  Sciae- 
Doids  with  conspicuous  anal  spines,  and  members  of  a  do(^en  different 
genera  have  been  from  time  to  time  referred  to  it.  , 

ANALYSIS  OF  SPECIES  OF  SCI^NA. 

a.  Preopercle,  with  its  bony  margin  armed  with  strong  persistent  spines,  which  do 

not  disappear  with  age  ;  (caudal  fin  not  Innate ;  soft 
dorsal  and  an^l  scaly ;  species  of  small  size).     ( Ophi- 
OBcion  Gill.) 
b.  Candal  fin  convex  or  lanceolate,  the  middle  rays  longest,  often  nearly  as  long  as 

head;  soft  dorsal  with  16  to  23  rays;  head  low,  the 
snout  somewhat  projecting. 
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c.  Anterior  profile  of  head  uearly  straight ;  maxillary  about  3  in  head. 
d,  [Maxillary  not  extending  to  front  of  eye ;  de  pth  of  body  4-j^  in  totsl  (with 

candal) ;  head  4}  ;  eye  4  in  h^ad ;  snont  3;  preopertk 
with  larger  teeth  at  the  angle ;  month  longer  tlun 
broad ;  month  inferior,  the  snout  extending  bevoitd 
the  preroaxillary ;  teeth  all  alike  and  minute ;  mix- 
illary  extending  to  below  posterior  nasal  opening-. 
profile  ascending  uniformly  to  first  dorsal,  coutc x  at 
the  snout  and  nape ;  highest  dorsal  spine  I J  in  betd: 
highest  dorsal  rays  not  half  head  ;  se-cond  anal  spine 
robust,  scarcely  half  as  long  as  head ;  first  anal  nj 
Ij  tn  head  ;  candal  rhomboidal  ^  in  head;  aofl dor- 
sal scaly  for  half  its  height ;  pectoral  eqnals  Teotral, 
1^  in  head ;  membranes  of  fins  with  numerooB  dart 
points ;  D.  X-1, 16 ;  A.  II,  7 ;  scales  11--52-16,  ]    (5«ai- 

dachner.) • Gilli,57. 

dd.  Maxillary  extending  to  opposite  posterior  edge  of  pupil;  its  length 3^ in 

head ;  body  compressed,  moderately  deep,  the  bead 
low,  snbconic,  acntish  but  blunted  at  tip;  snoot 
projecting,  the  usual  slits  and  pores  well  developed; 
its  length  4^  in  head ;  eye  small,  4|  in  head ;  month 
small,  inferior,  horizontal ;  teeth  in  lower  jaw  equal, 
in  the  npper  nearly  so,  the  outer  row  a  little  ce- 
larged;  preopercle  with  a  vertical  limb  and  roandcd 
angle,  the  latter  with  about  8  rather  strong  teeth 
on  it ;  interorbital  space  3^^  in  head. ;  preorbital  wide, 
about  as  broad  as  eye ;  gill-rakers  very  short 
thicker  than  high  ;  scales  regularly  arranged,  those 
below  lateral  line  in  horizontal  series  ;  lateral  lioe 
becoming  straight  before  anal ;  dorsal  spines  rather 
stont,  the  longest  If  in  head  ;  second  anal  ^ice 
shortish  and  ve  ry  stout,  2  in  head  ;  longest  soft  raj 
of  dorsal  3  in  head ;  caudal  rounded,  shorter  than 
head;  pectoral  l^in  head.  Color,  soiled  brassy;  a  faint 
small  dark  spot  on  each  scale  of  back  and  sides,  tlM«e 
forming  dusky  streaks  along  the  rows  of  scales ;  fia» 
all  dark  with  dark  points.  Head  3|  in  len^h; 
depth  3i;  D.  X-I,  22  to  XI-I,  23;  A.  II,  7;  scales  51. 

Adcsta.  ^«p« 

00.  Anterior  profile  more  or  less  concave,  especially  in  old  examples,  the  head 

being  Tery  low  and  slender;  candal  fin  lanceolate, 
almost  as  long  as  head;  snout  short  and  blaotiih, 
projecting  a  little  beyond  the  premaxillaries,  aboct 
as  long  as  eye ;  eye  3f  in  head ;  month  small 
low,  maxillary  not  extending  to  below  middle  d 
*  eye,  2^  in  head;  teeth  in  both  jaws  in  moderats 

bands,  the  outer  series  of  the  upper  jaw  enlarged ; 
highest  dorsal  spine  If  in  head;  anal  spine  verr 
thick,  strong ;  as  long  as  the  rays,  If  in  head ;  pee- 
torals  abont  as  long  as  ventrals ;  first  ventral  raj 
filiform.  Color,  grayish ;  anal  and  ventral  fins  largelj 
black.  Head  3i  in  length  ;  depth  31 ;  D.  X-l  2?? 
A.  II.  7;  scales  5— 50— 7 Ttpica,» 
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^.  Caadal  fin  irregularly  double  truncate  or  /bhaped,  much  shorter  than  the 

head  ;  soft  dorsal  with  24  or  *25  rays. 
e.  Teeth  in  the  lower  jaw  equal,  in  a  broad  villiform  band. 

/.  Snout  much  projecting  beyond  the  premaxillaries;  head  low,  slender, 

blunt,  somewhat  spongy ;  body  rather  deep,  com- 
pressed ;  the  back  considerably  elevated ;  profile 
steep^  concave  over  the  head ;  snout  shorter  than 
the  eye,  which  is  4^  in  head ;  month  small,  maxil- 
lary reaching  to  below  middle  of  eye,  3  in  head ; 
onter  series  of  teeth  in  the  npper  jaw  slightly  en- 
larged ;  highest  dorsal  spine  slightly'  more  than  half 
length  of  head;  anal  spine  moderate,  shorter  than 
the  rays,  2i  in  luad;  tJist  ventral  ray  filamentous 
pectorals  much  longer  than  the  ventrals,  scarcely 
shorter  than  the  head.  Color,  dull  brown  above, 
lighter  below;  upper  fins  brown;  spinous  dorsal 
dusky  at  tip ;  anal  black ;  ventrals  and  pectorals 
dusky.  Head  3^  in  length  ;  depth  3 ;  D.  XI-1, 25  ;  A. 
11,8;  scales  5-51-8 Imiceps,  60. 

ff.  Snont  scarcely  projecting  beyond  the  premaxillaries;   head  not  very 

slender ;  body  robust ;  profile  steep ;  snout  rather 
acute,  somewhat  longer  than  eye,  which  is  about  5^ 
in  head ;  mouth  moderate ;  maxillary  3  in  head, 
reaching  beyond  middle  of  orbit;  teeth  in  broad 
villiform  bands,  the  outer  series  in  upper  jaw  larger; 
highest  dorsal  spines,  2  in  head;  caudal  irregularly 
double  truncate,  the  median  rays  longest,  1}  in 
head;  the  upper  angle  not  produced;  second  anal 
spine  stout,  scarcely  shorter  than  the  rays,  2  in 
head ;  pectorals  as  long  as  the  ventrals,  1:^  in  head. 
Color,  steel  gray  above,  dull  silvery  below,  every- 
where densely  covered  with  brown  points,  these 
becoming  more  numerous  and  larger  below;  nar- 
row, very  distinct  dark  lines  following  the  series 
of  scales,  those  below  the  lateral  line  horizontal, 
those  above  extending  obliquely  upward  and  back- 
ward ;  fins  plain ;  edge  of  the  spinous  dorsal  and 
the  whole  of  the  anals  and  ventrals  blackish.  Head 
3j  in  length  ;  depth  3^ ;  D.  X-I,  24 ;  A.  II,  7  ;  scales 

C-50-9 SciERA,  61. 

Teeth  in  lower  jaw  unequal,  a  series  of  larger  ones  being  present  besides 

those  of  the  villiform  band ;  upper  lobe  of  caudal 
produced,  acute,  the  lower  lobe  rounded  ;  form  of  S. 
sclera;  [head  somewhat  compressed,  the  snout  ob- 
tuse, a  little  longer  than  eye,  which  is  about  5  in 
head ;  premaxillaries  below  level  of  eye,  the  snout 
projecting  beyond  them  ;  margin  of  preopercle  with 
wide-set  spinous  teeth ;  preorbital  nearly  as  wide 
as  eye  ;  maxillary  reaching  beyond  middle  of  eye 
3}  in  head ;  third  dorsal  spine  1|  in  head ;  second 
anal  spine  very  strong,  2  in  head.  Color,  dusky  sil- 
very, with  distinct  purplish  brown  streaks  along 
th(f  series  of  scales;  fins,  brown.  Head  3  J  in  length; 
depth  3 ;  D.  X-I,  25  ;  A.  II,  8 ;  scales  6-  f  -15.  J  {GUn- 
ther,) Vermiculakis,  62. 
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aa.  Preopercle,  with  its  bony  margin  sharply  serrate  in  yonng  examples,  becominj;  en- 
tire with  age ;  body  rather  elongate,  not  mnch  com* 
pressed.    ( Sci(Enop8  Gill. ) 
i.  Candal  fin  slightly  concave,  about  half  as  long  as  head;  alargeblaek 

ocellns  at  it«  base  above.    Body  elongate,  rather  ro- 
bust, back  somewhat  arched;  profile  rather  steep, 
somewhat   convex;    head  long,   rather  low;  e;e 
small,  7  in  head ;  snont  bluntish,  rather  long,  4  in 
head ;  mouth  large,  nearly  horizontal ;  maxillary  not 
quite  reaching  posterior  border  of  orbit,  2^  in  head; 
teeth  in  both  jaws  in  villiform  bands,  the  outer 
series  of  the  upper  jaw  much  enlarged  ;  lower  t«eth 
subuqual ;  gill-rakers  5  +  7,  shorter  than  the  diam- 
eter of  the  pupil ;  longest  dorsal  spine  2^  in  bead ; 
second  anal  spine  If  in  the  longest  ray,  3f  in  bead; 
pectorals  as  long  as  ventraU,  2  in  head ;  scales  of 
the  breast  imbedded,  cycloid ;  soft  dorsal  sealelen; 
color  grayish-silvery,  iridescent ;  each  scale  with  a 
center  of  dark  points,  these  forming  rather  obseme, 
irregular,  undulating  brown  stripes  along  the  lovi 
of  scales ;  a  jet  black  ocellated  spot  abont  as  large 
as  eye  at  base  of  caudal  above ;  this  sometimes  do* 
plicated ;  the  body  occasionally  covered  with  ocelli. 
Head  3i  in  length ;  depth  3i.     D.  X-I,  24 ;  A.  II, 8, 
Scales  4-50-7 Ocellata,63. 

aaa,  Preopercle,  with  its  bony  margin  entire  or  irregularly  crenalate  or  ciliate,  neref 

distinctly  serrate. 
j.  Second  anal  spine  small  and  slender,  3}  to  4^  in  bead ;  mouth  small, 

the  back  not  greatly  elevated. 
k.  Body  more  or  less  elongate,  little  compressed,  formed  as  in  Ophi- 

oscion;  teeth  of  lower  jaw  equal  {Jokniu9  Bloch). 
{.  [Caudal  rhombic,  its  length  f  that  of  head  ;  no  black  ocellus  at 
its  base.  Body  rather  elongated,  the  form  mach  as 
in  Scicena  (Ophioscion)  typicOf  bat  the  head  less  de- 
pressed ;  profile,  depressed  above  eye ;  eye  4  in  head, 
as  long  as  the  snout,  which  is  rather  long,  blantisb 
at  tip ;  preorbital,  f  length  of  eye  ;  month  moderate, 
horizontal ;  maxillary  extending  to  below  middle  of 
eye,  2^  in  head ;  teeth  in  many  series ;  outer  seriesof 
the  upper  jaw  somewhat  longer,  those  of  the  lower 
jaw  all  subequal ;  preopercle  entire  (in  the  figure); 
scales  of  the  cheek  cycloid ;  those  of  the  opercle  aoa 
body  ctenoid ;  46  series  of  scaler  above  the  lateral 
line;  40  below  it ;  spinous  dorsal  little  longer  than 
high,  the  spines  slender,  scarcely  flexible,  the  third 
longest,  2  in  head ;  soft  dorsal  densely  scaly,  tb« 
longest  ray  2f  in  head ;  second  anal  spine  small,  lit- 
tle longer  than  the  eye,  3^  in  head;  pectorals  If  ia 
head.  Color,  greenish  or  bluish  graj'  above,  silvery 
below ;  fins  yellowish.  Head  3^  to  3^ ;  depth  5^  to 
3f ;  D.  X-I,  28  or  29;  A.  II,  7;  lateral  line,  41] 

{Sleeker.) , HKTRROLKFf5,6i 

kk.  Body  rather  elongate,  considerably  compressed  ;  teeth  in  lover 

jaw  unequal,  those  of  the  inner  series  more  or  les» 
enlarged ;  mouth  rather  large ;  preopercle  with  to- 
ible  9enm, 
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m.  Slits  and  pores  of  snout  anteriorly  obsolete,  or  nearly  so 
(Pieudoaokena  Bleeker). 
».  Candal  pednncle  long,  the  oandal  fin  subtmncate ;  profile 
rather  steep,  the  snont  pointed,  4  in  head;  eye 
small,  5  to  6 ;  preorbital  narrow,  about  2i  in  eye ; 
month  rather  large,  little  oblique,  the  maxillary 
reaching  beyond  pupil,  ^  in  head ;  teeth  above  in  a 
narrow  band,  the  outer  enlarged;  teeth  in  lower 
Jaw  in  few  series,  some  of  those  in  the  inner  consid- 
erably larger ;  lower  jaw  included ;  snout  3|  in  head ; 
preopercle  serrulate,  the  teeth  all  membranaceous, 
becoming  obsolete  with  age ;  gill-rakers  4  -|-  8,  short 
and  slender;  scales  small,  those  below  lateral  line 
in  oblique  series, as  well  as  those  above;  dorsal 
spines  weak,  the  longest  2f  in  head ;  pectoral  short, 
1}  in  head;  second  anal  spine  very  small,  4f  in  head, 
about  half  as  long  as  soft  rays,  the  insertion  well 
forward;  caudal  subtmncate;  soft  dorsal  scaleleas. 
Color  grayish,  darker  above ;  a  gray  blotch  on  oper- 
cle ;  fins  reddish.  Head  4  in  length ;  depth  4i ;  D. 
X-I,  26  to  29 ;  A.  II,  7.    Scales  &-52  to  55-18. 

Aquila,  65. 

mm.  Slits  and  pores  on  snout  anteriorly  well  developed  (Cat- 
lau8  Jordan). 
o.  Head  and  body  compressed,  the  back  arched,  the  outline 
oblong-elliptical;  profile  straightish,  rather  steep; 
head  bluntish,  the  snout  4^  in  head ;  eye  rather 
large,  5^  in  head,  as  wide  as  the  broad  preorbital ; 
maxillary  extending  to  middle  of  pupil,  3^  in  head ; 
month  rather  large,  a  little  oblique,  the  lower  Jaw 
slightly  included ;  preopercle  finely  and  evenly  ser- 
rate, the  serre  fiexible  and  not  bony ;  gill-rakers 
slender  and  very  short,  scarcely  as  long  as  pupil,  X-f 
12  in  number ;  teeth  in  moderate  bands,  some  of  the 
outer  moderately  enlarged  above,  some  of  the  inner 
ones  below,  these  smaller  than  those  of  the  upper 
Jaw ;  soft  dorsal  and  anal  scaled  at  base  only ;  dorsal 
spines  moderate;  second  anal  spine  small,  Ai  in 
head ;  caudal  lunate,  its  upper  lobe  the  longer ;  pec- 
toral long,  li  in  head ;  color  bluish  above  with  faint 
dark  horizontal  streaks,  following  the  rows  of  scales ; 
axil  dark ;  fins  pale ;  head  3  in  length ;  depth  '^^ ; 

D.  X-I,  23;  A.  II,  9.     Scales  50 Deliciosa,  66. 

if.  Second  anal  spine  long  and  stout,  its  length  2  to  3  in  head ;  back 

elevated;  mouth  small,  inferior;  snont  with  con- 
spicuous slits  and  pores. 
p.  Vertical  fins  high ;  membranes  of  dorsal  and  anal  scale- 
less;  caudal  fin  subtmncate,  its  middle  rays  the  long- 
est (Soiana), 
q.  Dorsal  spines  slender  and  weak,  the  4th  to  6th  sub- 
eqnal,  1)^  in  length  of  head ;  ventrals  long  and  lan- 
ceolate, the  outer  rays  reaching  almost  to  vent, 
scarcely  shorter  than  head ;  body  rather  short  and 
deep,  the  back  elevated,  profile  steep^  depressed  above 
the  eye;  ventral  outline  slightly  arched;  snout  blunt, 

.  90 ^26 
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scarcely  longer  than  eye,  4}  in  head ;  eye  5|  mbati; 
preorbital  broad,  nearly  as  wide  as  eye ;  montli  ittba 
small,  inferior,  maxillary  reaching  middle  of  eje,^! 
in  head;  teeth  in  both  jaws    in   broad,  yilliform 
bands,  the  onter  series  above  somewhat  enUrgcd; 
pharyn'geal  teeth  all  more  or  less  conical,  the  inner 
series  somewhat  ronnded  and  molar-like;  gill-nk«n 
short,  flattened,  5  -f-  S ;  preopercle  with  an  irregolax 
entire  border ;  dorsal  spines  all  thin  and  slender; 
middle  rays  of  soft  dorsal  highest  Hin  head ;  esodil 
subtmncate,  the  middle  rays  longest ;  second  anil 
spine  stent  and  long,   aboat  2  in  head,  readusg 
when  depressed  beyond  the    last    lay;  first  tad 
second  soft  rays  elongate  If  in  head,  the  rest -rapid- 
ly decreasing  in  length  ;  pectorals  1^  in  head ;  scales 
strongly  ctenoid,  those  aboat  the  head  cydoid;  a 
scaly  sheath  at  base  of  anal  and  soft  dorsal.    Cokr 
dark  golden,  each  scale  with  many  blackiah  doli» 
these  forming  stripes  along  the  rows  of  scales ;  rovi 
of  scales  below  lateral  line  andnlating ;  membraiM 
of  dorsal  spines  blackish ;  anal  black,  the  last  two 
rays  pale ;  ventrals  black,  their  first  rays  with  the 
outer  border  white,  caudal  edged  with  dusky  bekv 
and  behind.    Head  ^  in  length  ;  depth  3.   D.  14, 

23;A.II,7.  Scales 8-C0-17 U]CBEa,67. 

pp.  Vertical  fins  low,  the  membranes  of  the  dorttl  and  aul 
closely  scaled ;  caudal  fin  Innate,  the  upper  lobe  th» 
'  longer.  (  Cheilotrtma  Tschudi . ) 
r.  Dorsal  rays  X-I,  37  or  28 ;  snont  moderately  bloirt: 
second  anal  spine  2^  in  head ;  dorsal  spines  ;iad- 
uaily  shortened  behind  the  third,  which  is 2^  in  besd; 
ventrals  short,  1^  in  head ;  body  oblong,  the  back 
considerably  elevated ;  profile  steep,  the  nape  cos- 
vex  ;  snont  short  and  blunt,  bat  less  so  than  is  & 
fa»oiataf  3i  in  head ;  eye,  5 ;  preorbital  broad,  nearij 
as  wide  as  eye ;  teeth  as  in  Scicena  umbra,  the  bsids 
broader ;  pharyngeal  teeth  all  conic,  the  inner  senci 
enlarged ;  gill-rakers  short,  thick,  6  +  9 ;  middle  lays 
of  soft  dorsal  longest,  2|  in  head ;  second  anal  spiae 
long  and  stout,  2^  in  head,  not  reaching  nesrlrti 
tip  of  last  ray ;  first  anal  rays  scarcely  elongate,  aboit 
2  in  head;  pectorals  broad,  1^  in  head;  all  sealesof 
of  head  strongly  ctenoid ;  a  scaly  sheath  at  bsie  e( 
anal  and  soft  dorsal.  Color  blackish,  with  coppoj 
luster,  each  scale  with  a  cluster  of  dark  points,  so 
obscure,  broad,  pale  cross-band  extending  downward 
from  front  of  soft  dorsal  to  tips  of  vaitrals;  fi" 
rather  dark,  belly  silv^ery,  dusted  with  dark  speeb; 
suborbital  region  coppery,  with  ronnd,  daik  dod: 
membrane  about  angle  of  opercle  jet  black;  tifso' 
ventral  and  anal  black;  young  (^'Corrtaa /oce^*) 
with  three  broad  longitudinal  dark  bands.  Head3{ 
in  length;  depth  2}.  D.  X-I,  27 ;  A.  II,  7.  Seaie^ 
10-55  to  60-17 SATCMi,fii 


]  REVIEW   OF   THE   SCLfiNID^.  403 

rr.  Dorsal  rays  XI-I,  23 ;  snout  extremely  short  and 
blunt;  second  anal  spine  2}  in  head.  Body  deep,  the 
back  elevated ;  anterior  profile  very  steep  and  some- 
what convex  ;  the  back  a  little  compressed ;  snout 
low,  thick,  blunt,  and  short,  3}  in  head,  its  pores 
and  slits  conspicuous;  month  inferior,  horizontal, 
the  maxillary  reaching  middle  of  eye,  3  in  head ; 
teeth  in  broad  bands,  the  outer  above  somewhat  en- 
larged ;  preopercle  with  membranaceous  seme ;  pre- 
orbital  very  broad,  as  broad  as  eye;  gill-rakers  very 
short  and  thick,  rough,  as  long  as  high,  5  or  6  of  them 
developed ;  eye  &(  i^  head ;  dorsal  spines  moderate, 
the  longest  2^  in  head;  second  anal  spine  stout  and 
rather  shorter  than  in  related  species ;  longest  soft  ray 
of  dorsal  2^  in  head ;  pectoral  shortish,  If.  Color 
dusky,  the  young  with  two  or  three  vague  blackish 
cross-bands;  fins  all  dusky.  Head  3^  in  length; 
depth  2i.    D.  XI-I,  23 ;  A.  II,  8.    Scales  57. 

Fasciata,  €9. 

57.  8CL2BNA  QILLL 
ikma.  ^iUi  Steindaehner,  lohthyol.  Notizen,  vi,  29,  1867  (Rio  de  la  Plata). 

labitai. — Atlantic  coast  of  South  America. 

^e  know  this  species  from  the  account  given  by  Dr.  Stdndachner. 
is  very  close  to  Scicsna  adu8tay  and  may  prove  to  be  the  same,  but 
description  seems  to  indicate  some  differences. 

58.  SCLSINA  ADUSTA. 

ma  {Corvina)  adusia  AgaaBix,  Spix  Pise.  Bras.,  126,  plate  70,  1829  (Montevideo). 
Jenyns,  ZooL  iBeagle,  Fishes,  42,  1842  (Maldonado ;  Montevideo).  Giinther^ 
Cat.  Fish.  Brit.  Mns.,  ii,  289,  1860  (South  America). 

labHat. — Coast  of  Brazil  and  the  West  Indies. 
^6  refer  to  this  species  several  specimens  in  the  museum  at  Cam- 
Ige  from  Pemambuco,  Fonteboa,  and  J^r6mie,  Hayti.  Our  descrip- 
I  is  drawn  chiefly  from  the  largest  example  (22417,  M.  G.  Z.,  7  inches 
g)  collected  at  Pemambuco  by  Kev.  J.  C.  Fletcher.  These  speci- 
18  agree  almost  perfectly  with  the  figure  of  Scicena  adusta^  given  by 
Btssiz,  the  only  discrepancy  being  that  the  second  anal  spine  is  a  little 
^r  than  is  shown  in  the  figure.  They  agree  fairly  with  the  descrip- 
IS  of  Jenyns  and  Gunther,  except  in  the  number  of  rays  in  the  soft 
sal.  In  Agassiz^s  text,  as  well  as  by  Jenyns  and  Oiinther,  28  soft 
8  are  enumerated.  We  count  22  and  23  in  different  specimens.  But 
^.gassiz's  plate  but  19  or  20  are  shown,  and  it  has  occurred  to  us  that 
number  28  in  the  descnption  was. a  misprint  for  18  or  for  20,  and 
t  possibly  this  number,  28,  may  have  been  copied  without:  verification 
Jenyns  and  by  Giinther.  If  this  is  not  so  Agassiz's  description 
It  refer  to  one  species,  the  one  examined  by  Giinther  and  Jenyns, 
.  his  figure  to  another,  the  one  examined  by  us.  In  that  case  our 
cies  must  receive  a  new  name.  But  we  regard  this  as  highly  im- 
bable,  and  refer  all  these  accounts  to  the  synonymy  of  Scicena  adusta. 
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59.  8CL2BNA  T7PICA. 

Ophioioion  iy^pioM  Gill,  Pioo.  Acad.  Nat.  Sci.  Phila.,  1863,  165  (west  cout  Ctofcnl 

America). 
Corvina  ophioBoUm  Gtlnther,  Fish.  Central  America,  387  and  428,  1866  (Panami). 
ScuBna  aphioBcUm  Jordan  &  Gilbert,  Boll.  U.  S.  Fish  Com.,  1881, 315  (Panama). 

Mdbitat — ^Pacific  coast  of  tropical  America;  PaDama.    . 

This  species  is  not  ancommon  about  Panama.  In  its  slender  head 
and  lanceolate  caudal  fin  it  would  seem  to  differ  widely  from  most  of 
the  related  forms.  Its  relations  with  8,  aciera  are,  however,  close,  and 
S.  imiceps  is  evidently  intermediate. 

The  undesirability  of  such  words  as  ^^typicus^  as  si>ecific  names  is 
very  evident  in  this  case.  If  we  follow  the  law  of  priority  we  have  a 
name  which  is  self-contradictory,  as  this  is  one  of  the  species  most  on- 
like  the  real  type  of  SeUma. 

60.  SCIiBNA  IMICBP8. 

/Sbtona  iMioQW  Jordan  &  Gilbert,  BoU.  IJ.  S.  Fish  Com.,  1881,  309  (Bay  of  Panama). 

RdbitaL — ^Pacific  coast  of  tropical  America ;  Panama. 

This  small  species  is  not  rare  at  Panama.  It  resembles  the  spedesof 
8telU/eruSj  and  it  has  real  affinities  with  the  latter  group.  The  head  is, 
however,  different,  being  low  and  narrow,  and  little  cavernous,  wliik 
the  giU-rakers  are  very  short,  as  in  the  other  species  referred  to  Opki^ 
Moion. 

61.  8CL2BNA  8CIERA. 

(CORBIXETA.) 

Seima  vermUmlani  Jordan  A  Gilbert,  Bull.  U.  S.  Fish  Com.,  1881,  315  (liaaOM; 

Panama)  (not  Cannna  vermUmlaria  GUnther).    Gilbert,  L  o.,  1888, 112  (PnU 

Arenas). 
Sokma  idera  Jordan  St  Gilbert,  Proo.  U.  8.  Nat.  Mus.,  1684,  480  (Panama). 

Habitat. — ^Pacific  coast  of  tropical  America. 

This  species  is  one  of  the  most  abundant  of  the  Scisenoid  fishes  on 
the  Pacific  «oast  of  Mexico.  It  was  at  first  taken  by  Jordan  and  Gfl* 
bert  for  the  Corvina  vermicularis  of  Oilnther,  but  the  latter  species  is 
well  distinguished  by  the  enlarged  teeth  *  of  the  lower  jaw  and  by  the 
sharp  upper  lobe  of  the  caudal. 

62.  8CL2BNA  VBR>ffICX7LARI8. 

Corvina  venUmlarii  Gtinther,  Fish.  Central  America,  387  and 427,  plate  €7,tg.%M 

(Panama). 
SHmna  verwUemlatii  Jordan,  Proc.  IJ.  8.  Nat.  Mns.,  1885,  381  (Panama). 

Habitat. — ^Pacific  coast  of  tropical  America;  Panama. 

This  species  is  rare  about  Panama.  One  specimen  was  obtained  I7 
Dr.  Gilbert  in  1883.  Besides  this,  only  Dr.  Oiinther's  original  ^pe  » 
on  record. 

*  This  character  is  not  mentioned  in  the  description  of  S,  oerntciiians.  We  five  '^ 
on  the  strength  of  our  remembrance  of  the  species,  as  no  specimens  of  the  speciei  fi^ 
exist  in  any  American  mnsenm. 
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63.  8CLSNA  OCELLATA. 

(Thb  Red  Drum,  or  Channel  Bass  ;  **  Red-fish.") 

[Plat©  rv.] 

Perca  oeeUaia  Linnsna,  Syst.  Nat.,  ed.  xii,  483,  1766  (South  Carolina).  Qoode  &, 
Bean,  Proc.  U.  S.  Nat.  Mas.,  1885, 202  (examination  of  Linnsan  types). 

Centropomfu  ocellatus  Lac^p^de,  Hist.  Nat.  Poiss.,  iv,  257,279, 1802. 

Cprvina  ocellata  Cavier  &  Val.,  Hist.  Nat.  Poiss.,  134,  plate  108,  1830  (New  Orleans). 
DeKay,  New  York  Fauna,  Fishes,  75,  plate  21,  fig.  61, 1842  (New  York).  Storer, 
Syn.  Fish.  North  Am.,  319,  1846  (copied).  Holbrook,  Ichthyol.  S.  Carolina, 
ed.  1,  149,  plate  21,  fi^.  2,  1856  (South  Carolina). 

Johniu9  oeellatus  Girard,  U.  S.  &  Mex.  Bound.  Surv^ey,  14,  plate  viil,  fig.  1-4|  1859  ( In- 
dianola,Tex.). 

Sdama  ocellata  Gtinther,  Cat.  Fish.  Brit.  Mns.,  ii,  289,  1860  (America).  Jordan  & 
Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,280  (Pensacola,  Galveston).  Jordan  &. 
Gilbert,  Proc.  U.  S.  Nat.  Mus. ,  1882, 606  (Charleston).  Jordan  St  Gilbert,  Syn. 
Fish.  North  Am.,  571, 1883.  Jordan  St  Swain,  Proc.  U.  S.  Nat.  Mus.,  1884, 233 
(Cedar  Key,  Florida).   Goode,  Hist.  Aqnat.  Anim.,  371,  plate  125,  1884. 

8ii<Bnop9  acellaius  Gillf  Proc.  Acad.  Nat.  Sci.  Phila.,  1863, 3(t  (name  only).  Uhler  Sl 
Lugger,  Fishes  of  Maryland,  100,  1876  (southern  part  Chesapeake  Bay). 
Jordan  St  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1878,  378  (Beaufort).  Goode  Sc 
Bean,  Proc.  U.  S.  Nat  Mus.,  1879,  113  (St.  John's  River,  Florida).  Goode  St 
Bean, Proc.  U.S.  Nat.  Mus.,  1879,  132  (Pensacola).  Bean,  Proc.  U.  S.  Nat 
Mus.,  1880,  93  (St  John's  River,  Florida;  Beaufort,  N.  C. ;  Fort  Macon, 
N.C.). 

LutfanuB  triangulum  Lac^pMe,  Hist.  Nat. Poiss.,  iv,  181  and  217,  plate  24,  fig.  3, 1802. 

Sciama  imberbh  Mitchill,  Trans.  Lit  Sl  Phil.  Soc,  New  York,  411,  1815  (New  York). 

HaJntaL — South  Atlantic  and  Oulf  coasts  of  the  XTnited  States,  New 
York  to  Texas. 

This  species  is  common  along  oar  coast,  especially  to  the  southward, 
where  it  one  of  the  largest  and  most  important  of  the  food-fishes.  On 
the  Texas  coast,  where  it  is  known  as  <<  Bed-fish,"  or  ^'Pescado  Col- 
orado, "  it  exceeds  in  economic  valne  all  other  fishes  fonnd  there. 

64.  8CLSNA  HBTEROLEFI8. 

JokwiuM  keterolepis  Blocker,  Archives  N^rlandaises,  viii,  1873,  with  plate  (Surinam). 

Hiibitat. — Snrinam. 

We  know  this  species  solely  from  Dr.  Bleeker's  account  of  it.  It  much 
resembles  the  species  of  Ophioaoiony  bntfrom  these  it  is  apparently  sep- 
arated by  the  entire  preopercle,  which,  in  the  figure,  is  represented  much 
as  in  Scicena  and  Johnius. 

65.  SCIZBNA  AQUILA. 

(The  BiAiORE.) 

f  Labru9  KololepidotuB  Lac^pMe,  Hist.  Nat.  Poiss.,  iii,  517,  plate  21,  fig.  2, 1802  (Cape  of 

Good  Hope). 
CKeilodipterus  aquila  Lac^p^de,  loc.  cit.,  v,  685,  1803. 

SeUena  aquila  Cuv.  &  Val.,  v,  28,  pi.  100.   GUnther,  ii,  291,  and  of  writers  generally. 
-o  Risso,  Ichthyol.  Nice,  ed.  i,  298,  plate  9,  fig.  30,  1810. 
Ouvier,  M4m.  Mus.,  i,  1  (not  of  Linneeus). 
n  Smith,  "  T  Fishes,  plate  15." 
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Habitat — Coasts  of  Southern  Europe  (said  to  range  southward  to  the 
Gape  of  Good  Hope). 

Our  description  of  this  species  is  taken  from  specimens  in  themnaeam 
at  Cambridge  from  Cadiz,  Spain. 

If  the  accepted  synonymy  be  correct,  and  the  species  found  at  ibe 
Gape  of  Good  Hope  be  identical  with  the  Maigre  of  Europe,  the  species 
should  stand  as  Sciwna  kololepidota.  But  this  identity  seems  jatha 
assumed  than  proved.  The  Australian  '^  Jew-fish,"  until  lately  abo 
identified  with  ScUena  aquila,  is  now  recognized  as  a  distinct  spedes 
{Scicena  neglecta  Kamsay ).  It  is,  therefore,  not  improbable  that  the  form 
found  at  the  Cape  is  also  different. 

This  species  reaches  a  large  size.  It  is  in  many  respocts  analogoos 
to  Scicena  ocellata^  which  species  is  perhaps  its  neare^st  relative  among 
the  American  forms. 

66.  SCIJEINA  DELICI08A. 

Carvina  delic%o$a  Tscbadi,  Faan.  Peru.  Ichtbyol.,  8, 1845  (Pern). 
Sciana  delicioaa  GUother,  Cat.  Fish.  Brit.  Mas.,  li,  295,  1860  (copied). 

Habitat — ^Pacific  coast  of  South  America,  north  to  Panama. 

This  species  is  said  to  be  one  of  the  most  abundant  food- fishes  on  tbe 
coast  of  Peru.  A  great  number  of  specimens  are  in  the  museamat 
Cambridge.    Most  of  them  are  from  Callao,  but  a  few  from  Panama. 

This  is  a  strongly  marked  species,  having  no  very  near  relatives aoj- 
where,  and,  if  the  other  subgenera  are  to  be  noticed,  this  must  form  an 
additional  one,  for  which  we  have  suggested  the  name  of  Callaus  (dotR 
Callao).  It  resembles  Oenyonemm  lineatus  as  much  as  any  of  oar  spe- 
cies, but  it  reaches  a  much  larger  size  and  it  has  no  barbels. 

67.  SCIiBNA  UMBRA 

Sciasna  No.  2  Artedi,  GeDera,  39;  Syn.,  65,  1734  (Venice ;  Rome). 
Sciama  umbra  Liunaeas,  Syst.  Nat.,  ed.  x,  289,  1758  (based  on  Artedi). 
Sckena  nigra  Bloch,  Icthyologia,  vi,  35,  taf.  297,  1792. 
JokniuB  niger  Blocli  Sl  Schneider;  Syst.  Ichth.,  76,  1801. 
CkMTvina  nigra  Cav.  &  Val.,  and  of  most  recent  authors. 
Coraoinus  chalcia  Pallas,  Zoographia  Rosso- Asiatica,  iii,  256,  1811. 
Corvina  canarienais  Cav.  Sl  Val.,  Hist.  Nat.  Poiss.,  v,  93,  1830  (Canaries). 

Habitat — Coasts  of  Southern  Europe. 

This  species  is  generally  common  in  the  Mediterranean.  Hie  sped 
mens  examined  by  us  are  from  Venice. 

As  there  can  be  no  possible  doubt  that  this  is  the  original  8^t^ 
umbra  of  Linnaeus,  we  have  adopted  the  name  umbra  instead  of  tbe 
more  frequently  used  name  nigra. 

68.  8CLSNA  SATURNA. 

(Red  Roncador,  Black  Roncador.) 

Amhlodon  $aturnu8  Girard,  U.  S.  Pac.  R.  R.  Surv^ey,  98,  1859  (San  Diego,  Califonui^ 
Corvitia.Mtuma  Gttnther,  Cat.  Fish.  Brit.  Mus.,  it,  288,  18C0  (San  Diego).    Jordu* 
Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  456  (Santa  Barbara,  San  Pedro,  5*» 
Diego).    Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1881,  49  (SauU  Butai> 
soathward).    Rosa  ^m\tVi,V<f  (s%t  A^merican  Scientist,  1885,  47  (San  DiegeV 
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Itkinasciom  aatmrnuB  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.,  1862,  17  (California). 

^ci^rna  Baturna  Jordan  &,  Gilbert,  Syn.  Fish.  North  America,  572,  1883. 

JokntuM  aaturnwi  Jordan,  Cat.  Fish.  North  America,  93, 1685  (name  only). 

Cwrvina  (Johniut)  jacoH  Steindachner,  Ichthyol.  Beitr.,  viii,  3, 1879  (San  Diego),  based 

on  yoong  specimens. 
SeUmajacohi  Jordan  &,  Gilbert,  Syn.  Fish.  North  America,  571,  1883  (copied).     Rosa 

Smith,  West  American  Scientist,  1885,  47  (San  Diego). 

Habit/it — Coast  of  SoutLern  California,  north  to  Santa  Barbara. 

This  species  is  common  on  the  coast  of  Southern  California,  where  it 
is  a  food- fish  of  some  importance,  and  is  osnally  known  as  the  RedRon- 
cador  or  Black  Boncador.  It  reaches  a  length  of  something  more  than 
a  foot. 

The  nominal  species,  called  Corvina  jacobiy  described  from  young 
specimens  tal£en  at  San  Diego,  is  doubtless  identical  with  Corvina  sa- 
imma.  The  only  difference  indicated  by  Steindachner  which  could  have 
any  serious  importance  is  in  the  coloration.  In  the  species  of  Hcemu- 
Iwn^AnuotremuSj  and  other  analogous  groups  the  young  often  have  ex- 
actly the  coloration  assigned  to  C.jacohiy  while  the  adult  may  be  very 
differently  marked.  We  have  not  seen  the  very  young  of  saturna,  but 
have  no  doubt  that  it  passes  through  the  ^^jacobi ''  coloration  in  the 
coarse  of  its  development. 

69.  8CL2BNA  FASCIATA. 

Ckettoirema  fasciatum  Tschudi,  Faun.  Peru.  Ichthyol.,  13,  plate  1,  1845  (Pern). 
Corvina /a»ciaia  GUnther,  Cat.  Fish.  Brit.  Mns.,  i,  305,  1860  (copied). 
C9rviiMi/a««ta<a  steindachner,  Ichthyol.  Not.,  vii,  21,  1868  (Chili). 

Habitat. — Pacific  coast  of  South  America. 

Oar  account  of  this  species  is  taken  from  a  large  specimen  (10839, 
M.  C.  Z.)  from  Payta,  Peru. 

The  species  is  closely  related  to  Sdcena  saiurna.  but  it  is  a  more  ro- 
bust  fish  with  heavier  head.  The  genus  Rhinoacian^  based  on  S.  saturna^ 
is  perfectly  identical  with  Cheilotrmna.  The  name  fusciata  is  not  a 
fortunate  one,  as  the  dark  bands  are  not  conspicuous  and  not  perma 
nent 

Genus  XIII.— EONOADOR. 

Boncador  Jordan  &.  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  1880,  28  (atoamtt). 

Type  :  Corvina  stearnsi  Steindachner. 

This  genus  contains,  so  far  as  known,  a  single  species,  a  large  Sciae- 
noid  of  the  California  coast,  much  resembling  Aplodinotus  grunniem  and 
haying  similar  teeth,  except  that  the  lower  phar3'ngeals  in  Roncador  are 
separate.  The  Spanish  name,  Roncador  (grunter),  is  one  of  general  ap 
plication  to  these  fishes,  but  on  the  California  coast  it  is  used  most  par- 
ticularly for  the  present  one. 

ANALYSIS  OF  SPECIES  OF   RONCADOR. 

*.  Body  obloog,  heavy  forward;  the  back  elevated  and  compressed;  depth  3  in 
length ;  head  3i  to  3f ;  profile  long,  steep,  and  convex,  abruptly  rounded  at  the 
aoont ;  snout  Tery  blunt,  3^  in  head,  about  equal  to  the  interorbital  space ;  eye  r> 
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in  head  ;  mouth  moderate,  low,  snbiDferior,  the  lower  jaw  incladed ;   maxUliry  2^ 
in  head,  reaching  at  least  to  below  middle  of  eye ;  preorbital  nearly  as  broad  u 
eye ;  teeth  in  both  jaws  in  broad  villiform  bands,  noneH>f  them  enlarged;  lower 
pharyngeals  large,  with  many  rounded  molars,  the  outer  series  and  a  patch  at  tl» 
outer  comer,  composed  of  villiform  teeth ;  gill-rakers  slender,  rather  short,  T+l^; 
posterior  margin  of  preopercle  with  short,  stout  teeth ;  dorsal  spines  stroDg,  the 
longest  2  in  head ;  caudal  lunate,  the  upper  lobe  the  longer ;  second  anal  spine 
stout,  «^  in  head ;  pectorals  much  longer  than  ventrals,  about  as  long  as  head;  tales 
below  lateral  line  iu  slightly  oblique  series.   Color  grayish  silvery,  with  bluish  luster, 
some  streaks  of  dark  points  along  the  rows  of  scales ;  breast  and  belly  with  two 
dusky  longitudinal  streaks;  a  very  conspicuous  jet  black  spot  aa  large  as  eye  at 
base  of  pectoral;  axil  and  lining  of  gill  cavity  black.   D.  X-I,  34  ;  A.  II,  8;  seaki 
6-60-9 Stkakvu,  70. 

70.  RONCADOR  STEARNBI. 

(The  Roncador.) 
[Plate  v.] 

Cktrvina  steamH  Steindachner,  Ichthyol.  Beitr.,  iii,  22,  1875  (San  Diego). 

Eonciidor  9team9i  Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  28  (San  Diego)  (go. 
nov.).  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1880,  456  (Santa  Barbais, 
San  Pedro,  San  Diego).  Jordan  &.  Gilbert,  Proc.  U.  8.  Kat.  Mus.,  1881, 19 
(Santa  Barbara,  southward).  Jordan  &.  Gilbert,  Syn.  Fish.  North  Am.,  57^ 
1883.  Rosa  Smith,  Proc.  U.  S.  Nat.  Mus.,  1883,  234  (Todoa  Santos  Bsj, 
Lower  California).  Goode,  Hist.  Aquat.  Anim.,  379,  plate  129,  1884  (Saats 
Barbara,  Cal.).  Rosa  Smith,  West  American  Scientist,  1885,  47  (San  ]>i«fo)b 
Jordan,  Cat.  Fish.  North  America,  93,  1885  (name  only). 

Habitat. — Coast  of  Southern  California,  north  to  Santa  Barbara. 

This  species  is  rather  common  on  the  coast  of  Southern  CalifbniiiT 
where  it  is  a  food- fish  of  some  importance.  It  reaches  a  weight  of  5  or 
6  pounds. 

The  black  ocellus  on  the  base  of  the  pectoral  fin  in  this  species  is  is 
characteristic  as  that  at  the  base  of  the  caudal  in  Soicnm  oceUata. 


Genus  XIV.— LEIOSTOMUS. 

LeiostomuB  Lac^pMe,  Hist.  Nat.  Poiss.,  iv,  439,  1802  (xaatJ^anw). 
Ifiostomua  Gill,  Proc.  Ac.  Nat.  Sci.,  1863,  63  (correct<ed  orthography). 

Type  :  Leiostamus  xanthurus  Lac^pfede. 

This  genus,  as  now  understood,  contains  but  a  single  species.  It  is 
distinguished  from  Scicena  chiefly  by  the  obsolescence  of  the  teeth  is 
the  lower  jaw,  and  by  the  more  paved  teeth  of  the  pharyngeals.  The 
soft  rays  of  the  dorsal  fin  and  especially  of  the  anal  are  more  nomeroos 
tl^an  in  related  groups. 

ANALYSIS  OF  SPECIES  OF  LEIOSTOMUS. 

o.  Body  short,  deep,  much  compressed;  back  in  front  of  dorsal  compressed  to  a  disrp 
edge ;  profile  steep,  couvex,  depressed  over  the  eyes ;  dorsal  ootline  oonTex,  hi|b- 
est  at  front  of  dorsal;  depth  3  in  length;  head  3^  to' 3^;  snout  Teryhhut,!! 


m 


REVIEW   OP   THE   SCI^NID^.  409 


loDg  as  eye,  3^  to  ^  in  head;  mouth  small,  inferior,  horizontal ;  maxillary  3  in 
head,  extending  to  below  pupil;  no  teeth  in  lower  jaw,  in  the  adult ;  upper  Jaw 
with  a  narrow  series  of  minute  teeth;  gill-rakers  short,  slender,  8  -f-  ^i  lower 
pharyngeals  small,  with  tHree  series  of  molars  posteriorly  and  many  yilliform 
teeth  anteriorly ;  preopercle  entire ;  preorbital  broad,  1^  in  eye ;  third  dorsal  spine 
highest,  li  in  head ;  soft  dorsal  with  the  sheath  at  its  base,  formed  by  a  single 
aeriea  of  scales ;  caudal  long  and  forked,  as  long  as  head ;  anal  long  and  slightly 
falcate;  second  anal  spine,  2i  in  the  longest  ray,  4  in  head;  ventrals  i  shorter 
than  pectorals  which  are  as  long  as  the  head ;  scales  small,  strongly  ctenoid, 
extending  on  caudal  and  base  of  pectorals  but  not  on  other  fins ;  lateral  line  little 
curved  anteriorly ;  scales  below  lateral  line  in  oblique  series.  Color  bluish  above, 
silvery  below ;  about  15  narrow  dark  wavy  bands  extendiiog  from  the  dorsal 
downward  and  forward  to  below  lateral  line ;  a  round  black  humeral  spot  rather 
■mailer  than,  eye ;  fins  plain  olivaceous^  the  caudal  not  yellow.  D.  X-I,  31 ;  A. 
n,  12 ;  scales  a-^  to  70-12 Xanthurus,  71. 

71.  ^fZaOSTOMUS  XANTHURUS. 
(ThkSpot;  Goody;  Post-croaker;  Oldwife;  Lafayette.) 

[Plate  VI.] 

Leia&iomuM  xamlhurus  Lac^pMe,  Hist.  Nat.  Poiss.,  iv,  439,  plate  10,  fig.  1,  1802  (Caro- 
lina). Cnv.  &,  Val.,  Hist.  Nat  Poiss.,  v,  142,  1830  (Martinique).  DeKay, 
New  York  Fauna,  Fishes,  70, 1842  (New  York).  Storer,  Syn.  Fish.  North  Am., 
321, 1846  (copied).  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1863, 63  (N.  Y.  to  S.  C). 
Uhler  Sl  Lugger,  Fishes  of  Maryland,  99,  1876  (Lower  Potomac,  Chesapeake 
Bay,  Sinepuxent  Bay).  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1878,  377 
( Beaufort).  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mus. ,  1882, 281  (Pensacola,  Gal- 
veston). Jordan  Sl  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882, 606  (Charleston).  Jor- 
dan &,  Gilbert,  Syn.  Fish.  North  Am. ,  574, 1883.  Bean,  Internat.  Fishery  Exhib. 
Berlin,  55,  1883  (Brazos  Santiago,  Tex. :  Pensacola,  Fla.).  Jordan  &  Swain, 
Proc  U.  8.  Nat.  Mus.,  1884,  233  (Cedar  Key,  Florida).  Jordan  &  Meek,  Proc. 
U.  8.  Nat  Mus.,  1884,  2.37  (St.  John's  River,  Florida).  Goode,  Hist.  Aqnat. 
Anim.,  370,  plate  124, 1884  (Newport,  R.  1.,  and  southward ).  Jordan,  Cat.  Fish. 
North  America,  94, 1885  (name  only). 

Hawt^prianxanikurus  Holbrook,  IchthyoL  S.  Carolina,  ed.  1, 170, 1856  (South  Carolina). 
Girard,  U.  8.  and  Mex.  Bound.  Survey,  11, 1859  (Brazos  Santiago,  St.  Joseph^ 
Texas). 

Smama  xtmtkunu  Gtlnther,  Cat.  Fish.  Brit  Mus.,  ii,  288,  1860  (New  York). 

MmgU  obUquua  Mitchill,  Trans.  Lit.  and  Phil.  Soc.,  New  York,  405, 1815  (New  York). 

UiotUmut  obliquus  DeKay,  New  York  Fauna,  Fishes,  69,  plate  60,  fig.  195,  1842  (New 
York).  Storer,  Syn.  Fish.  North  Am.,  321, 1846  (copied).  Holbrook,  Ichtbyol. 
'  8.  Carolina,  ed.  1, 164,  plate  24,  fig.  2, 1856  (South  Carolina).  Girard,  U.  S.  and 
Mex.  Bound.  Survey,  11, 1859  (Brazos  Santiago,  Tex. ;  Indianola).  Gill,  Proc. 
Acad.  Nat  Sci.  Phila. ,  1863, 32  (north  to  Mass. ).  Jordan  &  Gilbert,  Proc.  U.  S. 
Nat  Mus.,  1878,  377  (Beaufort).  Bean,  Proc.  U.  S.  Nat  Mus.,  1880,  93  (St 
John's  River,  Florida;  Wood's  Holl). 

Sddtma  ohliqua  Giinther,  Cat  Fish.  Brit.  Mus.,  ii,  288, 1860  (North  Ameripa). 

Sekpna  multtftuciata  Lesueur,  Journ.  Ac.  Nat.  Sci.  Phila.,  ii,  225,  1821. 

lewtamut  kuwkeralU  Cuv.  Sc  VaL, Hist.  Nat.  Poiss.,  v,  141,  plate  110,  1830  (New  York). 

Lew9Umu9 pMladelphious  Goode,  Proc.  U.  8.  Nat  Mus.,  1879, 113  (St.  John's  R.).  Goode 
Sl  Bean,  1.  c,  1879, 131  (Pensacola)  (not  Perca  philiidelphica  L.). 

floMtot.— Soath  Atlantic  and  Gulf  coasts  of  United  States  -j  Gape 
3od  to  Texas ;  Martinique  (T). 
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This  species  is  one  of  the  most  common  food-fishes  of  our  sonthern 
coast,  being  an  excellent  pan-fish.  Notwithstanding  the  nnmeroos 
nominal  species  which  authors  have  recognized,  there  is  no  evideooe 
whatever  of  the  existence  of  more  than  one  species  of  LeiosUmui  oq 
our  coasts. 

The  name  xanthurus  is  an  unfortunate  one,  as  in  this  species  the 
caudal  fin  is  never  yellow.  This  name  came  about  through  confiision 
with  Bairdiella  chrysura^  in  which  species  the  caudal  fin  is  bright  yel- 
low. 

Genus  XV.— PAOHYUBUS. 

Fachyuras  Agassiz,  Spix  Pisoes  Braailiens.,  1829, 123  (^gwamipemiia). 
LepipteruB  Cuvier  &,  Valenciennes,  Histoire  Natorelle  des  FoissonB,  t,  151, 1830 
(/roncMOt). 

Type  :  Packyurus  squamipennis  Agassiz.         * 

This  genus  is  composed  of  fresh-water  Scisenoids  inhabiting  the  riven 
of  Brazil.  It  is  well  separated  from  ScicetM  {Ophtoscion)  by  the  vesk 
dentition.  Two  groups  or  subgenera  are  readily  distinguished  bj  tbe 
form  of  the  mouth,  the  group  called  Lepipiertis  agreeing  in  this  respeet 
very  closely  with  the  species  called  PachypopSj  from  which  Lepipteruscm 
only  be  separated  by  the  absence  of  the  small  barbels  at  the  chin,  whieh 
are  usually  present  in  the  species  of  Pachypops.  As  these  barbels  an 
quite  small,  and  in  individuals  even  occasionally  absent.  Dr.  Steindadh 
ner  has  proposed  to  unite  Pachypops  with  Lepipterus  as  a  subgenus  onder 
Packyurus.  There  is  no  doubt  that  Pachypops^  Lepipterus,  and  Paekf- 
urus  together  constitute  a  single  natural  group.  The  characters  drawn 
from  the  form  of  the  mouth  and  of  the  preorbital  are  subject  to  iDt^* 
gradation.  Unless  the  presence  of  the  barbel  can  here,  as  elsewhere,  be 
used  as  a  mark  of  generic  distinction,  all  the  species  must  be  placed  in 
Packyurus.  It  seems  to  us,  however,  that  convenience  is  but  served  bj 
placing  all  the  species  in  which  barbels  are  habitually  developed  in  one 
genus  {Packypops)y  and  those  which  never  have  them  in  another  {Padf- 
urus). 

ANALYSIS  OF  8PBCLB8  OF  PACHTURU8. 

«.  Month  terminal,  obliqne,  small,  but  larger  than  in  other  species ;  the  maziUiry 
reaching  fW>nt  of  pupil,  its  length  about  2f  in  head ;  Jaws  snbeqnal ;  eandii 
fin  densely  covered  with  scales,  so  that  it  is  thick  to  the  touch ;  preorbittl 
scarcely  turgid  {Packyurus), 
h.  Body  compressed ;  the  back  elevated,  the  nape  especially  oompreased ;  head  kv 
and  narrow ;  profile  depressed  above  the  eyes,  so  that  the  sharp,  projeetiif 
snout  leaves  a  considerable  concavity  in  the  line  of  the  profile;  teeth  is 
bi^ad  bands,  all  equally  minute  in  both  jaws;  preorbital  broad,  broader 
than  eye ;  skull  not  specially  cavernous ;  pores  and  slits  on  snont  obsolete; 
preopercle  sharply  but  rather  finely  serrate  on  the  bony  border ;  eye  Itfg«> 
5i  in  head ;  snout  3f ;  interorbital  width  5i ;  gill-rakers  almost  obsokir. 
2  4-  4  In  number,  not  higher  than  wide ;  psendobranchi»  smaU ;  caadal  i> 
rhombic,  much  thickened ;  soft  dorsal  scaly,  bat  not  thickened ;  Itmg^ 
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dorsal  spine  2^  in  head;  anal  soalelossi  its  second  spine  rery  strong,  If  in 
head ;  pectoral  if  in  head ;  color  silvery,  with  narrow  dark  streaks  ahove 
the  lateral  line ;  both  dorsals  profusely  covered  with  fine  dark  spots ;  head 
3i ;  depth  3^.  D.  X-1, 35 ;  A.  II,  7 ;  scales  67  to  68 ;  those  in  the  lateral  line 
scarcely  larger Squamipinnis,  72. 

Month  small,  inferior,  the  maxillary  barely  reaching  front  of  eye,  about  3^  in  head ; 
lower  jaw  included;  caudal  fin  less  thickened;  preorbital  more  or  less  car* 
emous  and  turgid  {Lepipterus  Cuv.  &  Val.)* 

e.  [Dorsal  rays  X-I,  33;  body  elongate ;  head  long  and  depressed  over  the  eyes; 
depth  6  in  length ;  head  4 ;  maxillary  concealed  under  preorbital ;  teeth  in 
fine  bands ;  month  sm/%11,  maxillary  not  reaching  to  front  of  eye ;  preopercle 
serrate ;  dorsal  spines  feeble,  flexible,  and  little  elevated ;  dorsal  rays  sub- 
equal;  caudal  rounded;  dorsaland  caudal  completely  scaled ;  second  anal 
spine  curved  and  compressed,  larger  and  stronger  than  in  related  species ; 
color  entirely  silvery,  with  numerous  darker  lines  along  the  back ;  brown 
spots  on  second  dorsal.    D.  X-I,  33 ;  A.  II,  7.  ]    (  Cuv.  ^  Vol, ) . .  Francisci,  73. 

ee.  Dorsal  rays  X-1, 26  to  29. 

d.  Second  anal  spine  very  long,  2  in  head ;  anterior  profile  more  or  less  oonoavSi 
rather  steep  posteriorly;  profile  of  snout  convex;  snout  3  in  head;  mouth  small, 
with  very  ^mall  teeth  overlapped  by  the  turgid  and  translucent  preorbital ; 
eye  large,  A\  in  head ;  maxillary  3^ ;  caudal  fin  rhombic,  densely  scaled,  but 
lees  thickened  than  in  P.  $quam\pinniB ;  soft  dorsal  much  scaly;  anal 
naked ;  dorsal  spines  slender,  the  longest  2  in  head,  about  as  long  as  sec- 
ond anal  spine ;  preopercle  strongly  serrate  ;  gill-rakers  very  small ;  pec- 
toral Hin  head ;  color  brownish,  silvery  below  ;  traces  of  2  or  3  faint  dark 
streaks  on  posterior  part  of  body  above ;  spinous  dorsal  mostly  black ;  soft 
dorsal  wfih  some  dark  spots ;  head  3|  to  3f  in  length ;  depth  3^  to  3|.  D. 
X-I,  26  to  29 ;  A.  II,  6  to  8 ;  scales  65  (pores)  to  70  (series) . . Bonariensis,  74. 
dd,  [Second  anal  spine  shorter,  3  in  head;  body  slightly  compressed  and  some- 
what elongate ;  head  conical,  elongate ;  snout  produced  and  somewhat 
pointed,  2f  in  head;  eye  4  in  head;  preorbital  much  swollen,  concealing 
the  maxillary ;  mouth  inferior,  small ;  maxillary  not  reaching  to  below  eye ; 
preopercle  with  moderate  spinous  teeth ;  longest  dorsal  spines  j  of  depth 
of  body  ;  all  the  spines  slender ;  soft  dorsal  scaly  f  of  its  height ;  caudal 
pointed ;  second  anal  spine  3  in  head ;  anal  rays  naked,  shorter  than  dor- 
sal rays;  scales  small,  finely  ciliated;  teeth  minute,  scarcely  perceptible  in 
npper  Jaw,  in  a  fine  villiform  band  below  ;  body  and  second  dorsal  with 
blackish  spots;  head  4  in  length;  depth  4^.  D.  X-I, 26;  A. II,  7;  scales 
9-85-^.]    {Qunther.) Schomburqki, 75. 

72.  PACHnmUS  SQUAMIPINNIS. 

'ikywnu  s^rtiamiptniita  (misprinted  ''«g?iamti7e}int>")  Agassiz,  Spix.  Pise.  Bras.,  123, 
plate  71,  1829  (Brazil).  GUnther,  Cat.  Fish.  Brit.  Mus.,  ii,  281, 1860  (Atlantic 
Ocean).  Steindachuer,  Ichthyol.  Beitr.,  viii,  13,  1879  (Rio  Sao  Francisco; 
Rio  das  Velhas). 

^ynTM  lundn  (Reinhardt,  MS.).  Liitken,  Velhas-Flodens  Fittke,  xx,  1875  (Rio  das 
Velhas). 

Eabitat. — Bivers  of  Brazil. 

rhe  nameroQS  specimens  of  this  species  which  we  have  examined  are 
in  the  Bio  das  Velhas,  in  Brazil.    The  largest  of  these  (8634,  M.  0. 
is  aboat  15  inches  long. 
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73.  PACHTURiJS  FRANCI8CI. 

Lepipterua  frandsci  Cuv.  &  Val.,  Hist.  Nat,  v,  152,  plate  113,  1830  (RioSioPnn- 

Cisco). 
Pachyurus  francisoi  Giinther,  Cat.  Fish.  Brit.  Mas.,  ii,  281,  1860  (copied). 
Fachyuru8  corvina  (Reinhardt  MS.),  Ltttken,  Velhas-Flodeos  Fiske,  xz,  1875  (Sio 

das  Velbas). 

Habitat — Elvers  of  Brazil. 

We  kaow  this  species  from  descriptions  only. 

74.  PACHTURUS  BONARIEN8I8. 

Pachyuriu  hanarienaia  Steindachner,  Ichthyol.  Beitr.,  viii,  8, 1879  (Rip  de  la  Plata). 

Habitat. — Basin  of  the  Eio  de  la  Plata. 

We  have  examined  three  specimens  of  this  species  in  the  Mnseam  of 
Comparative  Zoology.  Two  of  them^  each  about  a  foot  in  length,  are 
from  Buenos  Ayres,  the  other  from  Bosario. 

75.  PACHTXmUS  SCHOMBUROKI. 

PachyuruB  achamburgki  Gtinther,  Cat  Fish.  Brit.  Mns.,  ii,  282, 1860  (Rio  Capin;  C«- 
rife;  Par£).  Steindachner,  Ichthyol.  Beitrage,  viii,  11, 1879  (FbtH;  CameU; 
Obidos;  Lake  Saraca;  Rio  Negro;  Rio  Branco). 

Pachyurua  nattereri  Steindachner,  Beitr.  zar  Kenntn.  der  Sciien.  BraaiL,  10,  plate  iii^ 
1863  (Rio  Branco ;  Rio  Negro). 

Habitat — Rivers  of  Brazil. 

This  species  is  known  to  us  from  descriptions  only.  We  have  failed 
to  recognize  it  in  the  collections  at  Cambridge.  We  follow  Steindachner 
in  regarding  his  Pa^ihyurus  nattereri  as  a  synonym  of  scKoffiAurgki. 

Genus  XVI.— PACHYPOPS. 

Pachypops  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1861,  87  {tnfiliay 

Type:  Micropogon  trifilis  MUller  &  Troschel. 

This  genus,  like  Pachyurus,  is  composed  entirely  of  fresh-water  spe- 
cies, inhabiting  the  Amazon  region.  It  differs  from  PaoAjrtrrt»  only  in 
the  presence  of  small  barbels  at  the  chin,  and  in  some  individuals  these 
appendages  may  be  rudimentary  or  even  wanting.  For  this  reason  Dr. 
Steindachner  has  proposed  to  regard  this  character  as  of  no  systematic 
importance,  and  to  place  these  species  in  the  subgenus  Lepiptenu  under 
Pachyurus.  But  unless  it  can  be  shown  that  the  Pachyuri  sometinies 
possess  barbels,  it  seems  to  us  better  to  retain  the  two  groups  as  dis- 
tinct genera. 

ANALYSIS  OF  SPECIES  OF  PACHTPOP8. 

a.  Dorsal  rays  X-I,  25  to  27 ;  hody  without  conspionons  dark  brown  spots  •  canial 
rhombic ;  teeth  all  equally  small. 
h.  Maxillary  scarcely  reaching  front  of  eye,  its  length  4  to  4^  in  head ;  barfoeb  3 
minute  (sometimes  obsolete);  snout  prominent,  blunt,  2f  in  head  ;  eye  yttj 
large,  3  in  head  ;  mouth  very  small,  overlapped  by  the  turgid  preorbital ;  teeth 
small,  equal ;  gill-rakers  very  small ;  soft  dorsal  and  anal  completely  scakd; 
pectorals  H  in  head  ;  caudal  rhombic,  1^  in  head;  second  anal  spine  2^  in  bead; 
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longest  doreail  spioe  1^.    Color  uniform  dasky,  paler  below;  dorsala  punctate 
with  black.    Head  3^  ;  depth  4.     D.  X-I,  25  to  27  ;  A.  II,  6.     Scales  58. 

FURCR.EU8,  76. 

i6.  [Maxillary  reaching  line  of  front  of  eye,  its  length  3^  in  head ;  barbels  3,  well 
developed ;  body  oblong,  compressed ;  eye  not  very  large,  3^  to  3f  in  head ; 
snoat  prominent,  ronnded,  3^  in  head ;  preorbital  broad ;  teeth  equal ;  pre- 
opercle  rather  finely  serrate ;  soft  dorsal  closely  scaled ;  anal  scaly  at  base 
only ;  pectoral,  1)  in  head ;  caudal  rhombic.  If  in  head  ;  second  anal  spine,  2^ ; 
third  dorsail  spine.  If.  Color  silvery,  with  5  dusky  longitudinal  bauds ;  dorsals 
edged  with  black,  the  membranes  of  the  spinous  part  with  longitudinal  series 
of  dark  dots.  Head  3^  ;  depth  3i.  D.  X~I,  26;  A.  II,  6.  Scales  50  to  55.] 
{Steindaehner.) Trifilis,  77. 

k  Dorsal  rays  X-I,  31  or  32;  back  and  dorsal  fins  sprinkled  with  round  dark 
8iM>ta ;  caudal  fin  not  rhombic ;  outer  teeth  above  slightly  enlarged.  Body 
rather  elongate,  the  back  elevated ;  head  rather  slender,  depressed  above  the 
eye ;  snout  rather  long,  bluntish  at  tip,  3  in  head ;  eye  large,  5  in  head ; 
mouth  small,  low,  inferior,  scarcely  overtipped  by  the  snont,  the  maxillary 
reaching  front  of  eye,  3|  in  head ;  teeth  in  broad  bands,  the  outer  teeth  of 
upper  Jaw  somewhat  enlarged ;  barbels  at  chin  3,  minute,  not  longer  than  nos- 
tril ;  preopercle  sharply  serrate.  Gill-rakers  slender,  v^y  short ;  preopercle 
and  especially  preorbital  much  swollen,  cavernous,  and  translucent ;  mandi- 
ble not  cavernous ;  dorsal  spines  strong,  the  longest  2  in  head,  as  long  as  the 
large  anal  spine ;  pectoral  If  in  head ;  caudal  fin  /-shaped,  the  upper  lobe 
pointed.  Color  brown,  with  round  dark-brown  spots  scattered  over  the  back 
and  sides,  these  forming  streaks  along  the  rows  of  scales,  which  are  more  or 
less  irregular  or  interrupted,  the  spots  not  being  confluent ;  both  dorsals  with 
ruwB  of  similar  spots;  ventrals  dusky.  Head  3^  in  length;  depth  3}.  D. 
X-I,  31  or32;  A.  II.6  to  8.    Scales  75  (t^-67-13) Adspbbsus,  78. 

76.  PACH7POP8  FURdLaEZITS. 

rca  furcraa  Lac^pMe,  Hist.  Nat.  Poiss.,  iv,  398,  424,  1802  (f  Surinam). 
rvina  furcrasa  Cuv.  &,  Val.,  Hist.  Nat.  Poiss.,  v,  111,  1830  (same  type). 
difpopB  fwrercnu  Steindaehner,  Beitr.  znr  KenntnissScisBuoiden  Brasiliens,  7,  plate  1, 

1863  (Rio  Negro). 
idbjracriM  furofceuB  Steindaehner,  Ichthyol.  Beitr.,  viii,  12, 1879  (Surinam ;  Rio  Trom- 

betas ;  Rio  Negro ;  Amazon,  near  Cameta). 
TTina  hilobaCvLY,  &,  Val.,  Hist.  Nat.  Poiss.,  v,  112,  1830  (habitat  not  known). 
H^ypopn  Inloha  Steindaehner,  Ichth.  Notiz.,  206,  1864  (Surinam). 

Rabit4iL — ^Bivers  of  Brazil  and  Guiana. 

Specimens  of  this  species  are  in  the  museam  at  Cambridge  from  Bio 

rombetas,  Bio  Negro,  Obidos,  and  Cameta.    The  specimen  here  de- 

ribed  was  obtained  in  Bio  Negro  by  Bev.  J.  C.  Fletcher. 

This  species  was  named  in  honor  of  a  French  chemist,  Fonrcroi. 

11.  PACH7POPS  TRIFILIS. 

\eropoifa%  trifilU  MiiUer  and  Troschel,  Schomburg   Reise,  iii,  622,  1848  (Guiana). 

Gttnther,  Cat.  Fish.  Brit.  Mus.,  ii,  273,  1860  (copied). 
\ekypap9  trifilu  Gill.  Proc.  Acad.  Nat.  Sci.  Phila.,  1861,  87  (copied).    Steindaehner, 

Beitr.  zur  Kenntniss  Sciienoiden  Brasiliens,  7,  plate  ii,  figs.  1-3, 1863  (Rio  Gua- 

por^ ;  Rio  Negro). 
'^ymru9  triJUis  Steindaehner,  Ichthyol.  Beitr.,  vili,  12,  1879  (synonymy). 

Habitat. — Bivers  of  Brazil  and  Surinam. 

This  species  is  known  to  us  from  Dr.  Steindachner's  descriptions  and 
^nre  only. 
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78.  FACH7POP8  ADSPERSUS. 

f  Corvina  grunnien9  Schombargk,  Nat.  Libr.  Fish.  Gaiana,  1843,  136  (Rio  Eawqnibo). 
Pachyuru»  {Jjejnptenu)  adsper$ua  Steindachner,  Ichtbyol.  Beitr.,  viii,  5, 1879  (Rio  Pin- 
hyba,  Rio  Doce,  Rio  Sau  Antonio,  Maoori). 

Habitat. — Rivers  of  Brazil. 

We  have  examiued  nameroas  specimens  of  this  species  in  the  mnaeiai 
at  Cambridge  from  Bio  Doce,  Santa  Clara,  Bio  San  Antonio,  and  Men- 
chez.  The  specimen  described,  15  inches  in  length,  is  from  the  Bio 
Doce. 

The  scanty  description  of  Corvina  grunniens  indicates  some  rirer 
Sciaenoid,  with  distiuctly  spotted  dorsal  and  anal  fins,  and  with  the  fin 
rayjs  D.  IX,  32 ;  A.  II,  7.  The  account  comes  nearest  among  known  speciei 
to  Pcmhypops  adspersus,  and  if  this  species  occurs  in  the  Bsseqaibo  it 
should  probably  stand  as  Pachypops  grunniens.  Bat  without  a  better 
knowledge  of  the  local  fauna  of  Guiana,  such  an  identification  woaM 
be  premature. 

Genus  XVII.— POLYCIBBHUS. 

FolycirrhuB  Boconrt,  Nonv.  Arch.  Mns.  d'Hist.  Nat.,  iv,  22,  1868  {dumeriU). 

Type  :  Polycirrhus  dumerili  Bocourt. 

This  genus  is  composed  of  three  species  of  Sciaenoid  fishes,  dislifi- 
guished  from  Micropogon  chiefly  by  the  absence  of  serrae  on  the  pre- 
opercle,  and  from  Qenyonemus  by  having  the  normal  number  of  donal 
spines.  All  the  known  species  are  marked  by  well-defined  dark  cross- 
bands,  and  all  belong  to  the  fauna  of  South  America. 

ANALYSIS  PP  SPECIES  OF  POLYCIRRHUS. 

o.  Dorsal  rays  about  IX-I,  22 ;  candal  fin  doable  truncate ;  body  rather  elongate,  tbe 
back  somewhat  elevated,  the  head  low  and  small :  profile  steep ;  ventral  oatlioe 
straightish ;  snout  not  very  short,  somewhat  acute,  3^  in  head  ;  interorbitei 
area  broad,  convex,  3  in  head ;  eye  5i ;  mouth  small,  entirety  inferior,  "Dax* 
illary  extending  past  middle  of  eye,  2f  in  head ;  teeth  small,  villiform,  (ke 
outer  scarcely  larger ;  preopercle  rounded,  its  edge  with  soft  cilia ;  third 
dorsal  spine  3  in  head ;  soft  dorsal  with  a  scaly  sheath,  its  membranes  with 
small  scales;  ventrals  filiform  at  tip,  \\  in  head ;  anal  inserted  well  forward, 
its  second  spine  2f  in  head ;  caudal  double  truncate ;  lateral  line  macharebed 
anteriorly.  Color,  bluish-gray,  silvery  below ;  6  rather  broad  distinct  tnm- 
bars  extending  down  to  edge  of  belly ;  two  inconspicaoos  dark  cross-ban ot 
head ;  lower  fins  pale.  Head  3i^  to  3 J  in  length ;  depth  3}  to  3^.  D.  Il-If 
22  to  25;  A.  II,  7  or  8;  scales  6-47  to  52-9 Dumi£ILL?9. 

aa.  Dorsal  rays  X-I,  26  to  32. 
d.  Caudal  fin  obliquely  truncate,  or  somewhat  pointed.  Dorsal  rays  X-I,  29  to  31; 
snout  short,  3}  to  4^  in  head ;  body  more  elongate  than  in  P.  tfasenli,  tk 
snout  lower,  shorter,  and  more  pointed ;  maxillary  3^  to  3^  in  head ;  gill-rikn 
minute ;  fins  scaly  ;  soft  dorsal  rays  3  in  head  ;  eye  4^  to  6 ;  longest  daml 
spine  2i ;  caudal  l^^j  in  head ;  second  anal  spine  very  small,  4^  in  bead ;  peeloal 
1^ ;  preopercle  ciliated  on  its  membranous  border.  Coloration  leas  msiitd 
than  in  P.  dumeriUy  the  darker  cross-bands  narrower,  more  nnmeroos  (alMt 
8),  and  less  sharply  defined ;  the  anterior  band  sometimes  rednoed  to  a  ItfS* 
round  black  blotch  above  base  of  pectoral;  pectoral  mostly  dusky.  Head  4; 
depth  3i.    D.  X-I,  29  to  31 ;  A.  II,  8 ;  scales  abont  7-68-11 . .  BBABlLlKxns,  ^ 
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b.  Caadal  fin  slightly  Innate  or  S-shaped;  body  compressed,  rather  robnst;  head 
low,  little  compressed,  the  snont  extremely  short  and  blunt,  4|  in  head ;  gill- 
rakers  small  and  slender;  barbels  well  developed,  about  as  in  the  other 
species ;  eye  4f  in  head ;  month  larger  and  more  oblique  than  in  the  other 
species ;  the  maxillary  3^  in  head ;  pectoral  1^  in  head ;  longest  dorsal  spine 
2;  second  anal  spine  3}.  Color  soiled,  hardly  silvery;  about  eight  short, 
rather  faint,  dark  cross-bands,  as  wide  as  the  in terspaces ;  fins  all  dusky.  Head 
3|  in  length;  depthS).    D.X-I,26;  A.  11,9;  8cales55 Peruakus,  81. 

79.  FOLTCIRRHnS  DUMERILI. 

fcirrhus  dumeHU  Boconrt,  Nouv.  Arch.  Mns.  d'Hist.  Natnr.,  iv,  22, 1868  (La  Union). 

Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.,  1883,  288  (La  Union)  (note  on  Bo- 

eonrt's  type). 
pouemut  foMokUus  Steindachner,  lohthyol.  Beitr.,  ii,  31, 1875  (Panama).    Jordan  Sl 

Gilbert,  Bull.  U.  S.  Fish  Com.,  1882,  111  (Panama). 

Ifibitat. — Pacific  coast  of  Central  America ;  Panama. 
This  small  species  is  rather  abaudant  about  Panama.    An  examina- 
1  of  Bocoart's  type  of  Polycirrhus  dumerili  has  shown  its  identity 
h  the  Oenyonemus  fasciatus  of  Steindachner.    The  specimens  in  the 
seam  at  Cambridge  are  from  Panama. 

80.  POLTCIRRHnS  BRA8ILIEN8I8. 

§cmemu9  bratiliensis  Steindachner,  Ichthyol.  Beitr.,  ii,  34,  1875  (Parl(,  Santos). 
roi^ogon  omatua  Gilnther,  Shore  Fishes  Challenger,  13,  plate  vii,  fig.  A,  1880  (mouth 
of  Bio  de  la  Plata). 

labitat — Coast  of  Brazil. 

?he  specimens  of  this  species  in  the  Museum  of  Comparative  Zoology 
from  Bio  Janeiro  and  Santos.  The  identity  of  amatus  with  brasili- 
is  has  been  claimed  by  Dr.  Steindachner.  Oiinther's  description  does 
:  agree  very  well  with  the  specimens  examined  by  us^  which  are  a 
t  of  the  number  of  Dr.  Steindachner's  original  types.  It  is  not 
dy,  however,  that  they  belong  to  a  dififerent  species. 

81.  POLTCIRRHnS  FERUANnS. 
jfomemua  peruanu»  Steindachner,  Ichthyol.  Beitrage,  ii,  27, 1879  (Callao ;  Payta). 

Tabitat. — Coast  of  Peru. 

!he  specimens  of  this  species  in  the  museum  at  Cambridge  are  from 

ilao  and  Payta.    They  are  among  the  original  types  of  Dr.  Steindach- 


Genus  XVIII.— GEKZONEMUS. 

lyonemns  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1861,  87  (Ztfiea(tMr). 

!^FP£  :  Leiostomus  lineatus  Ayres. 

?his  genus  contains  but  a  single  species,  abundant  along  the  coast  of 

lifomia. 

kithough  in  a  general  way  allied  to  Polycirrhus  and  Micrapogotiy  it  has 

16  points  of  resemblance  to  Oorvula  and  Bairdiellaj  and  especially  to 

ama  delicwsa. 
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AKALT8IS  OF  SPECIES  OF  6BNYONEMU8. 

a.  Body  oblong,  somewhat  compressed,  the  back  little  elevated ;  depth  3^  to  3|  in 
length ;  head  3|  to  3^ ;  profile  little  convex,  rather  abruptly  decnrYed  at  the  mxax; 
snout  4^  in  head ;  mouth  subinferior,  some  what  oblique ;  maxillary  3  in  bfad, 
reaching  {Kwterior  margin  of  pupil,  lower  jaw  included ;  teeth  in  Yilliform  bsDdi, 
the  outer  series  above  slightly  enlarged ;  chin  with  five  small  pores  and  two  lerwi 
of  minute  barbels;  preorbital  two-thirds  width  of  eye,  which  is  5^  in  head;  pre 
opercle  with  a  crenulate  membranous  border;  opercle  with  radiating  stris;  gill- 
rakers  short  and  slender,  74-19 ;  third  dorsal  spine  highest,  1^^  in  head ;  fint  loft 
rays  of  dorsal  highest,  decreasing  in  height  to  the  last ;  caudal  Innate ;  first  ventnl 
ray  produced  as  a  filament,  H  in  head ;  pectoral  slightly  longer  than  Yontnls; 
scales  large,  strongly  ctenoid,  those  below  lateral  line  in  horizontal  series;  eokr 
silvery  with  brassy  luster  and  black  pnnctulations,  these  fonning  faint,  obfiqse 
dark  lines  along  the  rows  of  scales;  fins  yellowish ;  axil  black.  D.  XIU-I,  Slcr 
22;  A.  n,  11;  scales  7-54-10 LurKATUS,9. 

82.  QENTONEMUS  LINEATXT8. 

Leiattomua  lineatus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.,1855,  25  (San  Francisco).  6i- 
rard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1856,  135  (San  Franciaoo).  U.  &  Fm. 
R.  R.  Survey,  99,  plate  22  B,  fig.  1-4,  1859  (San  Francisco). 

Soicma  lineata  GUnther,  Cat.  Fish.  Brit.  Mus.,  ii,  288,  1860  (copied). 

Genyonemus  lineatus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1861,  89  (name  only).  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.,  1862, 17  (name  only).  Jordan  Sl  Gilbert,  Pne. 
U.S.  Nat.  Mus.,  1880,  456  (San  Francisco,  Monterey  Bay,  San  Lms Obispo, 
Santa  Barbara,  San  Pedro,  San  Diego).  Jordan  &  Gilbert,  Proc  U.  S.  NaL 
Mus.,  1881,  49  (San  Francisco,  southward).  Jordan  Sc  Gilbert,  Syn.  Fiih. 
North  America,  574, 1883.  Jordan,  Cat.  Fish.  North  America,  94,  1885  (saw 
only). 

Habitat. — Coast  of  Soathern  California^  north  to  San  Francisoo. 

This  little  fish  is  generally  common  along  the  coast  of  Soathern  Cali- 
fomia,  where  it  is  a  food-fish  of  some  importance  and  is  usually  known 
as  the  "  Little  Eoncador.'' 

Genus  XIX.— MICROPOGOK 

BGcropogon  Cuvier  &,  Valenciennes,  Hist.  Nat.  Poiss.,  y,  213,  1830  (jtsestst^ 
fumieri, ) 

Type  :  Micropogon  lineatus  Cuv.  &  Val.  =  Umbrina/umieri  Desmarest 
The  species  of  this  well-marked  genus  are  very  closely  related  aod 
are  all  American. 

ANALYSIS  OF  SPECIES  OF  MICROPOOON. 

a.  Dorsal  rays  X-1, 28  to  30. 
b.  Scales  comparatively  small,  about  9  in  a  vertical  series  between  front  of  doml 
and  lateral  line,  12  in  an  oblique  series  ;  outer  teeth  of  upper  Jaw  evideotiT 
enlarged ;  dark  spots  on  scales  above  lateral  line  not  forming  contiiwosf 
stripes ;  16  scales  in  an  oblique  series  from  vent  upward  and  forwaid  to  Utenl 
line.  Body  rather  robust,  the  back  elevated;  profile  regularly  roooded, 
scarcely  depressed  above  eyes ;  snout  3  in  head  ;  eye  5  in  head ;  pieor^til 
broader  than  eye ;  preopercle  strongly  serrate  along  its  whole  posterior  bst 
gin ;  maxillary  reaching  front  of  pnpil,  3  in  head ;  gill-raken  8lend«',  v«rT 
short,  numerous,  about  7  4- 16 ;  third  dorsal  spine  2  in  hoad ;  peetoral  1|  a 
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head ;  CAHdal  double  trancatey  1}  in  head ;  second  anal  spine  3  in  head. 
Color  brassy,  paler  below ;  middle  part  of  body  with  short,  irregular  dusky 
yertical  bars  crossing  the  lateral  line ;  many  dark-brown  spots  on  sides  of 
back,  irregularly  placed,  and  not  forming  continuous  streaks  along  the  rows 
of  scales ;  usually  some  of  these  coalesce  to  form  two  dark  streaks  concurrent 
with  the  back.  Head  3  in  length ;  depth  3i.  D.  X-I,  28  or  29 ;  A.  II,  7  ;  lat. 
L  54 - Undulatus,  83. 

I.  Scales  larger,  7  in  a  vertical  series  from  front  of  dorsal  to  lateral  line,  9  or  10 
in  an  oblique  series ;  teeth  of  outer  series  in  upper  jaw  scarcely  enlarged ; 
dark  spots  on  back  forming  continuous  dark  streaks  nearly  as  wide  as  the 
pale  interspaces ;  body  a  little  more  slender  than  in  M,  undulatus ;  profile 
almost  straight,  a  little  depressed  above  the  eye ;  snout  long,  3  in  head  ;  eye 
small,  6  in  head,  1|  in  interorbital  area;  preorbital  wider  than  eye;  maxil- 
lary 3  in  head,  reaching  front  of  pupil ;  teeth  in  broad,  villiform  bands ;  pre- 
opercle  less  strongly  serrate  than  ill  M,  undulatus;'  third  dorsal  spine  highest. 
If  in  head ;  dorsals  connected  by  a  low  membrane ;  dorsal  with  a  sheath  at  its 
base  formed  by  a  single  series  of  scales ;  soft  dorsal  naked ;  second  anal  spine 
5  in  head ;  scales  of  the  breast  and  head  cycloid ;  a  dark  spot  on  opercle ; 
axil  dusky ;  short  vertical  bars  extending  across  lateral  line ;  many  oblique 
lines  above  these ;  markings  more  regular,  though  less  sharply  defined  than 
in  M.  undulatus.  Head  3f  in  length;  depth 3i  to  3}.  D.  X-I,  30;  A.  II,  7; 
lateralliue  54 Furnieri,  84. 

Dorsal  rays  X-I,  24  to  26 ;  outer  teeth  of  upper  jaw  scarcely  enlarged ;  scales 
rather  large ;  snout  little  projecting ;  lateral  line  48  (oblique  series,  53  pores) ; 
scales  between  front  of  dorsal  and  lateral  line,  vertically  6  or  7 ;  obliquely 
8 ;  16  in  an  oblique  series  from  vent ;  profile  gibbous  above  the  eyes,  de- 
pressed at  the  nape ;  eye  If  in  snout,  6  in  head ;  mouth  broad,  inferior 
slightly  oblique ;  maxillary  entirely  concealed  by  the  broad  preorbital,  which 
is  wider  than  the  eye ;  maxillary  extending  to  below  anterior  margin  of  the 
orbit ;  teeth  in  both  jaws  in  villiform  bands,  those  of  the  outer  series  of  the 
upper  Jaw  somewhat  enlarged;  preopercle  with  two  strong  spines  at  the 
angle  and  many  smaller  ones  above  these  ;  gill-rakers  little  developed,  not 
half  the  length  of  the  pupil,  7  -f  12 ;  third  dorsal  spine  highest,  reaching 
to  first  soft  ray,  1|  in  head ;  soft  rays  of  dorsal  subequal ;  caudal  double 
truncate;  anal  spine  moderate,  1§  in  the  rays,  3f  in  head ;  pectorals  ^  longer 
than  ventrals,  slightly  less  than  1|  in  head ;  scales  on  cheek,  opercle,  and 
breast  cycloid,  the  rest  ctenoid ;  soft  dorsal  with  a  weak  scaly  sheath 
anteriorly ;  soft  dorsal  and  anal  naked ;  lateral  line  arched  anteriorly,  be- 
coming straight  slightly  in  front  of  anal  fin.  Color,  grayish  silvery ;  dorsal 
region  and  sides  above  lower  edge  of  pectorals  marked  with  dark  streaks  ex- 
tending obliquely  upward  and  backward  along  the  series  of  scales ;  about 
ten  short  oblique  bars  extending  downward  and  forward  across  the  arched 
portion  of  the  laterial  line ;  lining  of  gill  cavity  blackish ;  fins  all  yellowish  ; 
tip  of  spinous  dorsal  blackish ;  upper  edge  of  pectoral  and  border  of  soft 
dorsal  dusky.  Head  3|  in  length ;  depth  Sf.  D.  X-I,  24  to  26 ;  A.  II,  7 ; 
scales  7-53-10 Ectenes,  85. 

u  Dorsal  raysX-I,  20  to  22;  outer  teAth  of  upper  jaw  scarcely  enlarged;  snout 
somewhat  projecting;  scales  still  larger;  lateral  line  42  (49  pores);  scales 
above  the' lateral  line,  vertically,  5  or  6;  obliquely,  8;  12  in  an  oblique 
aeries  from  vent ;  maxillary  extending  scarcely  beyond  the  vertical  from  the 
anterior  margin  of  the  eye;  body  less  elongate  than  in  Micropogon  ecienen', 
highest  dorsal  spines  li  in  head ;  anal  spine  about  4  in  head ;  coloration 
essentially  as  in  Micropogon  ectenes.  Head  3|  in  length ;  depth  3}.  D.  X-1, 
20  to  22;  A.n,7.    Scales  7-48-15 Altipinnis,  86. 

&•  Mis.  90 27 
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83.  MICROPOGON  UNDULATUS. 

(The  Cuoakeu.) 
[Plate  VII.] 

Ferea  undulata  Linnsus,  Syst.  Nat.,  ed.  xii,  483,  17(i6  (South  Carolioa).  Bloch  &. 
Schneider,  Syst.  Ichth.,  87,  1801. 

Mxcropogon  undulatus  Cnv.  &,  Val.,  Hist.  Nat.  Poihs.,  v,  219,  1830  (New  Orleans). 
Storer,  Syn.  Fish.  North  Am.,  325,  1846  (copied).  HoJbrook,  Ichth.  8. 
Carolina,  145,  plate  21,  fig.  2,  1856  (South  Carolina).  Girard,  U.  S.  & 
Mex.  Bound.  Surrey,  13,  plate  xii,  1859  (mouth  Rio  Grande,  Indianola,  Gal- 
veston, Saint  Joseph's  Island,  Texas).  GUnther,  Cat.  Fish.  Brit.  Mus.,  ii,  271, 
1860  (in  part)  (New  York).  DeKay,  New  York  Fauna,  Fishes,  84,  1862  (New 
York).  Uhler  <&  Lugger,  Fishes  of  Maryland,  102, 1876  (soutbcru  part  Chesa- 
peake Bay).  Jordan  &  Gilbert,  Proc.  U.  S.Nat.  Mus.,  1878,  378  (Beanfort). 
Goode,  Proc.  U.  S.  Nat.  Mus.,  1879,  113  (Saint  John's  River,  Florida).  Goode  & 
Bean,  Proc.  U  S.  Nat.  Mus.,  1879,  132  (Pensacola).  Bean,  Proc.  U.  S.  Nat. 
Mus.,  1880,  94  (Saint  John's  River,  Florida).  Jordan  &  Gilbert,  Proc. U.S. 
Nat. Mus.,  1882,  282  (Pensacola;  Galveston).  Jordan  &  Gilbert,  Proc. U.S. 
Nat.  Mus.,  1882,  606  (Charleston).  Bean,  Intcrnat.  Fishery  Exhlb.  Berlin,  56, 
1883  (Arlington,  Florida).  Jordan  &  Gilbert,  Syn.  Fish.  North  Am.,  575, 
1883.  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1884,  36  (Pensacola).  Goode,  Hist! 
Aquat.  Anim.,  378,  plate  128,  1884  (Newport,  R.  I.,  and  southward).  Goode 
Jb  Bean,  Proc.  U.  S.  Nat.  Mus.,  1885,  202,  Linuaean  types  (South  Carolina). 

Soiana  croker  Lacdp^de,  Hist.  Nat.  Poiss.,  iv,  309,  314,  316,  1802  (Carolina). 

BodianM  coatatus  Mitchill,  Trans.  Lit.  and  Phil.  Soc.  New  York,  417,  1815  (New 
*     York). 

Mxcropogon  oostatus  DeKay,  New  York  Fauna,  Fishes,  83,  plate  72,  fig.  230, 1842  (New 
York).    Storer,  Syn.  Fish.  North  Am.,  325,  1846  (copied). 

Habitat. — South  Atlantic  and  Gulf  coasts  of  the  United  States,  Gape 
Cod  to  Texas. 

This  species  is  generall}^  common  along  our  Atlantic  coast,  becoming 
very  abundant  southward,  but  not  extending  into  the  West  Indies.  It 
is  a  food-fish  of  some  importance. 

84.  MICROPOGCN  FURNIERI. 

(Verrugato.) 

Umbrina  fumieri*  Desmarest,  Premifere  D^bnae  Ichthyol.,  22,  plate  ii,  fig.  3,  1823 
(Cuba). 

Micropogon  fumieri  Jordan,  Proc.  U.  S.  Nat.  Mus.,  1884,  37  (Havana).  Bean  & 
Dresel,  Proc.  U.  S.  Nat.  Mus.,  1884, 157  (Jamaica).  Jordan,  Proc.  U.  S.  Nat. 
Mas.,  1886,  44  (Havana). 

Scicma  opercularis  Quoy  &  Gaimard,  Voy.  Uran.,  Zool.,  347,  1824  (Rio  Janeiro). 

Micropogon  lineatiu  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  v,  215,  plate  119  (Brazil;  Porto 
Rico;  Havana).  • 

Micropogon  argtntem  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  v,  218  (Surinam). 

Micropogon  tmdutetu* GUnther,  Cat.  Fish.  Brit.  Mus., ii,  271, 1860  (in  part;  not  Perca  un- 
dulata L.)  (Surinam  ;  Bahia ;  Guatemala  ;  Cuba;  Jamaica).  GUnther,  Fishes 
Central  America,  387, 1869  (Atlantic  coant  of  Central  America).  Poey,  Synop> 
sis,  325,  1868  (Cuba).  Poey,  Enumeratio,  48,  1875  (Cuba).  GUnther,  An.  St, 
Mag.  Nat.  Hist.,  July,  laSO  (Rio  Plata).  Poey,  Fauna  Puerto-Riquefia,  325, 
1881  (Porto  Rico). 

*  This  species,  although  named  for  its  discovwrer,  Marcelliii  Fournier, 
written /urnteri  by  Desmarest. 


•pogoit  iclentt  Jordan  &.  Gilbert,  ProcU.  B.  Nat.  Mas.,  isei,  356  (Masatlan); 

BnU.  U.  8.  Ptab  Com.,  1882,  107  (MazatUn). 
ilritat. — Pacific  coast  of  Mexico ;  Mazatlau. 

lis  species  was  fonnd  by  Professor  Gilbert  in  moderate  abundaoce 
azatlan,  where  it  seems  to  take  .tlie  place  of  the  closely  allied  Mi- 
7gon  altipinnU. 

86.  MICROFOOON  ALTXPINNIS. 

foffOH  allipianit  OHother,  Proc.  Zool.  Soc.,  1864,  149  (San  Joe6;  Panamft;  Cbi»- 
I>am).  GilDther.Fiab.  Central  America,  387  and  425, 1869  (Cbiapam,  San  Josd; 
Panama).     Jordan  &.  Gilbert,  Bull.  U.  8.  Fish  Com.,  1882,  111  (Panama). 

ibitat. — Pacific  coast  of  Central  America. 

us  species  is  closely  related  to  the  others  of  the  genas.     It  was 

d  by  Dr.  Gilbert  at  Paoama.     Specimens  from  Panama  are  also  in 

naseom  at  Cambridge. 

Genus  XX.— tnHBEINA. 

Da  (part)  Art«di,  1738  (incladeg  Corvina). 

■Ml  (part)  LinnxDS,  S;at«ma  Naturie,  ed.  i,  289,  1758  (■mfrra;  eirrota). 

cliMi  CoTier,  B^gne  Auimal,  ed.  i,  S97, 1B17  (citTMa ;  .SctdNii  L.  being  reetrictod  to 

Sciana  Hmfrra,  a  LinnmaD,  and  Scimna  aquila,  a  noQ-Linnssn  species), 
na  Bl«eker,*  Poibsoiib  de  la  CAte  de  Gnia^,  1863, 66  (oirroia;  not  tlie  earliest 

refllriction  to  a  Linnsean  t^pe). 
riaa  Gtlnthcr,  Gill,  Jordan  &.  Gilbert,  and  of  antborH  generally. 
rPE :  Sciama  cirrosa  Linnieas. 

lis  genus  conlaius  a  considerable  number  of  species,  most  of  them 
g  American.  It  agrees  with  ScUb  na  iu  uearly  all  respects,  ezcept- 
be  presence  at  the  chin  of  a  short,  thick  barbel.  A  similar  barbel 
and  in  the  genus  Mentunrrhus,  bat  notwithstanding  the  fact  that 
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We  find  ourselves  anable  to  follow  Sleeker  in  using  the  name  Stmn 
for  the  group  usually  called  TJmhrinay  for  reasons  which  may  be  agm 
briefly  stated.    Scicena  was  originally  (Artedi,  1738;  Linnseos,  17^) 
founded  on  the  typical  species  of  the  two  modern  genera  Umbrina  and 
Oorvina^    In  1817,  Umbrina  was  set  off  from  this  group  and  &uma  wis 
made  to  apply  to  the  group  later  called  Corvinaj  a  third  apecks 
{aquila)  being  added  to  Scicena.    Later  (1829)  Carvina  was  separated 
by  Ouvier.    ^This  gave  Umbrina^  Corvina^  and  Scicenaj  the  latter  Dame 
then  standing  for  aquila.    In  1862,  Sleeker  proposed  to  use  SdatM  for 
the  type  of  Umbrinay  because  in  enumerating  his  species  of  Sdana^  Ar- 
tedi  had  made  the  Umbrina  "ISTo.  1"  and  the  Corvina  "No.  2.^  This 
is,  however,  a  matter  of  no  significance.    In  our  view  but  one  ar^aDg^ 
ment  of  these  names  is  allowable.     Unibrina  must  stand,  Scictna  mast 
take  the  place  of  Corvina^  and  the  third  species  (aquila)  must  take  a 
new  name — Pseudosdcen^  Sleeker. 

ANALYSIS  OF  SPECIES  OF  UMBRINA. 

a.  Dorsal  rays  X-I,  22  to  24. 

(.  Snout  moderate,  ^  m  head ;  stripes  on  body  yeUowish,  bordered  with  stod  l»loe; 
preopercle  with  its  bony  margin  distinctly  serrate,  the  teeth  attheaBfk 
broad  and  flattish.  Body  rather  deep,  the  back  elevated,  the  domloio- 
line  regularly  rounded,  highest  at  first  dorsal  spines ;  profile  steep ;  bmI 
low,  blnntish,  3^  in  head  ;  eye  small,  If  in  snout,  1^  in  interorbital  ara^ 
about  5^  in  head ;  month  moderate,  inferior ;  maxiUary  reaching  firoDti' 
eye,  3^  in  head ;  preorbital  one-third  broader  than  eye ;  teeth  Tilliibm, 
in  broad  bands,  the  outer  above  little  enlarged;  lower  pharyngeil  teitl 
stout,  conical,  the  inner  posterior  series  slender.  Spinous  dontl kif^ 
the  third  spine  \\  in  head;  soft  dorsal  scaleless;  second  analipiBi 
small.  If  in  soft  rays,  2|  in  head ;  pectorals  little  shorter  than  Teotnii. 
which  are  If  in  head  ;  caudal  slightly  lunate,  the  upper  lobe  the  kngv. 
Color  olivaceous,  silvery  below ;  upper  parts  with  many  wavy  linM,  Ji^ 
lowish  in  color,  and  each  bordered  on  each  side  by  a  distinct  streak  «f 
steel  blue ;  the  lines  partly  following  the  rows  of  scales,  running  utA'! 
straight  upward  and  backwards  at  the  shoulders,  more  nearly  henMBtal, 
more  irregular  and  more  or  less  broken  posteriorly ;  free  membnotflf 
opercle  jet  black  within  and  without ;  gill  cavity  pale.  HeadSf  inkii|tk; 
depth  3i  to  3i.  D.  X-1, 22  to  24 ;  A.  II,  7  ;  scales  9-51  (pores)-13;  sbfst 
65  transverse  series  of  scales .* Cibssosa,^- 

th,  [Snout  very  short,  4^  in  head ;  stripes  on  body  dusky.    Body  somewbst  eloi- 
gate ;  the  ventral  outline  straightish,  dorsal  outline  elevated  and  msA 
convex ;  profile  steep  and  convex,  slightly  depressed  over  the  eyea;  bmi 
bluntish,  4^  in  head ;  eye  6  in  head,  about  equal  to  the  broad  prearkttil! 
mouth  subinferior,  horizontal;  maxillary  reaching  past  middle  of  cjc- 
3i  in  head ;  barbel  very  short ;  dorsal  spines  rather  strong,  the  loog«' 
2f  in  head ;  anterior  dorsal  rays  highest ;  base  of  membrane  scalj ;  <**' 
dal  slightly  lunate ;  anal  spine  very  strong,  3  in  head  ;  ventrals  ib«^ 
than  pectorals,  which  are  1^  in  head ;  scales  very  thin,  covered  witkai- 
nute  scales  on  their  base ;  scales  below  the  lateral  line  in  horinwUlttfi*^; 
lateral  line  regularly  arched  to  above  posterior  margin  of  anaL  Cokiil)<* 
much  as  in  Miorapogon  undulatuB  ;  conspicuous  undulating  black  Iia»^ 
low  the  series  of  scales  on  whole  of  boby  above  the  pectoral ;  peetonlt  v 
tral,  and  anal  blackish,  with  broad  whitish  margin.    Head  3^  in  1«b^' 
depth  3.     D.  IX-I,  24  ;  A.  II,  9;  scales  6*60  (aboutHO.]    {^^^^ 
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Donal  rays  X-I,  26  to  28 ;  serne  of  preoperole  slender,  not  notably  flattened. 

e.  Body  with  about  nine  dark  vertical  cross-bands,  besides  narrow  undulating 
streaks  along  the  rows  of  scales.  Body  rather  stout,  the  back  somewhat 
arched ;  eye  3^  in  head ;  preopercle  finely  denticulate ;  mouth  moderate, 
the  maxillary  reaching  to  below  middle  of  eye ;  teeth  subequal,  yilliform, 
in  broad  bands ;  gill-rakers  minute,  slender,  5  -}-  9 ;  second  dorsal  spine 
highest, If  in  head;  second  anal  spine  about  2^;  pectorals  short,  If  in 
head;  ventrals  1|;  lateral  line  little  arched.  Head  :^;  depth  3.  D. 
X-I,  26  to 28;  A.  II,  6or7;  scales  5-48-10 Broussoneti, 89. 

ce.  Body  without  dark  cross-bands,  the  rows  of  scales  above  with  distinct  undu- 
lating streaks. 
dm  Snout  bluntish,  short,  4i  in  head ;  serrae  of  preopercle  comparatively  numer- 
ous and  strong,  subterete.  Body  not  very  deep,  the  profile  somewhat  de- 
pressed over  the  eyes ;  eye  H  In  snout,  1^  in  interorbital  space,  5  in  head ; 
preorbital  not  quite  so  broad  as  eye ;  mouth  inferior,  the  maxillary  reaching 
to  middle  of  eye,  2}  in  head ;  teeth  in  broad  bands,  the  outer  series  above 
little  enlarged ;  gill-rakers  shortish,  rather  stout,  shorter  than  pupil,  6-f-9; 
pharyngeal  teeth  longer  and  more  numerous  than  in  cirrosa;  highest 
dorsal  spine  li  in  head ;  caudal  slightly  lunate ;  second  anal  spin^  strong, 
Si  in  head ;  color  bluish  above,  silvery  below ;  a  dusky  blotch  on  center 
of  opercle ;  back  and  sides  with  distinct  streaks  of  deep  olive  following 
the  centers  of  the  rows  of  scales,  these  lines  regular  and  not  interrupted; 
they  run  obliquely  upward  and  backward  below  as  well  as  above  the 
lateral  line,  those  below  being  more  nearly  horizontal ;  fins  chiefly  bright 
yellow ;  membrane  of  opercle  pale ;  lining  of  gill  cavity  dusky.  Head  3^ 
in  length ;  depth  3|.    D.  X-I,  27 ;  A.  11,  6  or  7 ;  lat  1.  with  about  50 

pores ;  about  60  transverse  rows  of  scales Roxcador,  90. 

ddm  Snout  longer  than  eye,  3  to  3^  in  head ;  preopercle  distinctly  serrate. 
#.  Second  anal  spine  large,  2  in  head ;  profile  straight,  moderately  steep ; 
snout  rather  acute ;  eye  4^  in  head ;  mouth  small,  inferior,  the  maxillary 
nearly  reaching  middle  of  orbit,  its  length  2^  in  head ;  teeth  subequal ; 
gill-rakers  scarcely  developed,  4  -f  9;  third  dorsal  spine  highest.  If  in 
head;  anterior  dorsal  rays  much  longer  than  posterior  ones;  anal  fin 
pointed,  the  second  soft  ray  longest,  the  second  spine  very  strong,  2  in 
bead ;  ventrals  slightly  longer  than  pectorals,  If  in  head ;  lateral  line 
moderately  arched  anteriorly ;  color  bluish,  silvery  below  ;  conspicuous ' 
dark  lines  following  the  rows  of  scales,  those  below  lateral  line  oblique 
as  well  as  those  above ;  spinous  dorsal  dusky.    Head  3f  in  length ;  depth 

3f.    D.  X-I,  26;  A.  II,  6;  scales5-4a-8 ' Xanti,  91. 

ee.  Second  anal  spine  short  and  thickish,  3  in  head.  Back  elevated,  the  an- 
terior profile  steep  and  rather  convex;  snout  blunt,  much  protruding; 
mouth  small,  horizontal ;  the  maxillary  reaching  Just  past  pupil,  3  in  head ; 
eye  5  in  head ;  preopercle  finely  and  sharply  serrate ;  gill-rakers  very 
small;  pectoral  short.  If  in  head;  longest  dorsal  spine  2;  caudal  fin 
slightly  lunate,  the  upper  lobe  the  longer ;  scales  above  lateral  line  in 
very  oblique  series,  in  oblique  series  below  lateral  line  anteriorly  ;  color, 
gprayish,  yellow  below ;  faint  dark  lines  along  the  scales  on  the  upper 
half  of  the  body,  golden  lines  on  scales  below  ;  dorsals  finely  punctn« 
late ;  fins  pale ;  gill  cavity  pale  within.  Head  3}  to  3f ;  depth  3^^  to  3f . 
D.  X-I,  28  or  29;  A.  II,  6 ;  lat.  1.  50  to  53 Galapagorum,  9^. 

I>or8al  rays  X-I,  31  to  33;  preopercle  with  its  edge  weakly  crenulate;  snoat 
very  blunt,  not  longer  than  eye,  4  in  head ;  back  elevated  ;  profile  de- 
pressed posteriorly,  anteriorly  gibbons;  month  rather  large,  subter- 
minal ;   maxillary  reaching  posterior  border  of  pupil,  2f  in  head ;  gill* 
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rakers  short  and  slender,  5-f-9;  second  dorsal  spino  higbest,  2  in  head; 
soft  rays  high;  second  anal  spine  2^  in  head  ;  pectorals  slightly  aliorter 
than  ventrals,  which  are  1}  in  head.  Color  bluish,  silvery  below,  dAii 
streaks  along  the  rows  of  scales  very  faint,  broader  than  the  pale  iDter* 
spaces.    Head  3i  in  length  ;  depth  3.    D.  X-I,  33 ;  A.  II,  7  ;  scales  8-53-9. 

DoHftALIS,  91 
87.  UMBRINA  CIRROSA. 

SeUma  No.  1.  Artedi,  Genera  38,  1734  (Mediterranean). 

Scicma  cirroaa  LinnsBUS,  Syst.  Nat.,  ed.  x,  289, 1758  (Mediterranean  ;  afler  Artedi). 

Johnius  cirrhoaue  Bloch  <&  Schneider,  Syst.  Ichth.,  72,  1801. 

Umbrina  cirrhoea  of  recent  writers  generally. 

Peroa  umbra  Lac^p^de,  Hist.  Nat.  Poiss.,  iii,  16,  180^  (not  Scicena  umbra  Linnciu). 

Chilodipterus  oyanopierua  LacdpMe,  Hist.  Nat.  Poiss.,  iii,  546,  plate  6,  fig.  3,  ldOS(oa 

a  painting  by  Plnmier). 
Coracinu9  boopa  Pallas,  Zoographia  Rosso- Asiat.,  iii,  259,  1811. 
Umbrina  vulgaris  Gnichenot,  Expl.  de  FAlg^rie.  43,  1850  (coast  of  Algeria). 
Sdcma  ceatreua  Gronow,  Cat.  Fish.,  ed.  Gray,  52,  1854  (Mediterranean). 

Habitat — ^Mediterranean  Sea. 

This  handsome  species  is  rather  common  in  the  waters  of  Soathern 
Europe.    Our  specimens  are  from  Venice  and  Palermo. 

88.  X7MBRINA  REEDI. 

Umbrina  reedi  GUnther,  Shore  Fishes,  Challenger,  25,  plate  xiii,  fig.  B,  1880  (Jou 
Fernandez ). 

Habitat. — Coast  of  Chili. 

We  know  this  species  from  Giinther's  description  only. 

89.  UMBRINA  BROUSSONETI. 

Umbrina  brousatmeii  Cnv.  &  Val.,  Hist.  Nat.  Poiss.,  v,  187,  1830  (Jamaica).  Storer, 
Syn.  Fish.  North  Am.,  324,  1846  (copied).  Gtinther,  Cat.  Fish.  Brit  Moft..  ii, 
277,  1860  (San  D  omingo,  Jamaica).  Cope,  IchthyoL  Lesser  Antilles,  471 
1870  (St.  Martin).  Jordan  <&  Gilbert.  Syn.  Fish.  N.  Am.,  576,  1883  (specimens 
des(;ribed  from  Indian  River,  Florida). 

Umbrina  oaroidea  Cnv.  &  Vul.,  Hist.  Nat.  Poiss.,  y,  187,  1830  (Brazil).  Storer,  Sjb. 
Fish.  North  Am.,  323,  1846  (copied).    Poey,  Ennmeratio,  48,  1875  (Cnlw). 

Habitat — West  Indian  Fauna;  Florida  to  Brazil. 

This  8X)ecie8  i  s  known  to  us  from  two  specimens  taken  by  Dr.  J.  A 
Henshall  in  the  Indian  Eiver,  Florida.  These  agree  on  the  whole  Ijet- 
ter  with  Umbrina  coroides  C.  &  V.,  than  with  Umbrina  broMS9(meti; 
but  we  think  that  Dr.  Gtinther  is  probably  right  in  regarding 'the  tvo 
nominal  species  as  identical. 

We  have  also  examined  specimens  from  J^r^mie,  Hayti,  and  froiB 
Pernambuco  in  the  museum  at  Cambridge. 

90.  UMBRINA  RONCADOR. 

(The  Yellow-finned  Roncador.) 

Umbrina  undulaia  Steindachner,  Ichthyol.  Beitr.,  iii,  21,  1875  (San  Diego)  (Dot<f 

Girard). 
Umbrina  xanti  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1881,  48  (Santa  Barbara  scni^ 

ward).   Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1880,  456  (Santa  Barbara, 

San  Pedro,  San  Diego)  (not  of  Gill). 
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Tii^tfia  raneadcr  Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  277  (west  coast 
Lower  California).  Jordan  &  Gilbert,  Syn.  Fish.  North  Am.,  576, 1883.  Ho«a 
Smith,  West  American  Scientist,  1885,  47  (San  Diego). 

Habitat — (Toast  of  Soathern  California;  north  to  Santa  Barbara. 

This  species  is  rajther  common  along  the  coast  of  Southern  California 
from  Santa  Barbara  as  far  south  as  Cerros  Island.  It  is  a  handsome 
species,  brightly  colored  in  life,  and  of  some  value  as  food* 

91.  X7MBRINA  XAKTI. 

r»5riiiajMii<i  Gill,  Proc.  Acad.  Nat.  Soi.  Phila.,  1862,  256  (Cape  San  Lncas).  Jor^ 
dan  A  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,  363  (Cape  San  Lncas).  Jordan 
&  Gilbert,  BnU.  U.  S.Fish  Com.,  18-3,  107  (Mazatlan)  and  HI  (Panama); 
Gilbert,  BnU.  U.  S.Nat.  Mns.,  1882,  112  (Pnnta  Arenas)* 

UmMna  analU  GUnther,  Fishes  Central  America,  387.  and  426,  1869  (Panama). 

Habitat — Pacific  coast  of  tropical  America,  Cape  San  Lucas  to  t^an- 


This  species  is  rather  common  along  the  west  coast  of  Mexico,  speci- 
mens having  been  taken  by  Dr.  Oilbert,  at  Mazatlan,  Punta  Arenas, 
and  Panama.  These  are  identical  with  Gill's  types  of  U,  xanti  and  with 
GiLnther's  U.  anatis,  both  of  which  have  been  examined  by  us. 

92.  X7MBRINA  GALAPA(K>RUM. 

Umhriua  galapagorum  Steindachner,  IchthyoL  Beitr.,  yii,  20, 1878  (James  Island,  Gal- 
apagos). 

Habitat. — Galapagos  Archipelago. 

This  8X>ecies  is  known  from  Dr.  Steindachner's  original  types,  most 
of  which  are  still  in  the  Museum  of  Comparative  Zoology. 

93.  X7MBRINA  DORSALIS. 

Umhrima  dorsalU  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  257  (Cape  San  Lucas). 
Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,  363  (Cape  San  Lucas).  Jordan 
&,  Gilbert,  BuU.  U.  S.  Fish  Com.,  1882,  107  (Mazatlan). 

Habitat — Pacific  coast  of  Mexico. 

This  species  seems  to  be  rather  rare.  A  large  example  was  taken  by 
Dr.  Gilbert  at  Mazatlan,  and  this  has  been  compared  by  us  with  the 
types  of  U.  dor  salts  J  young  examples  taken  at  Cape  San  Lucas  by  Mr. 
Xantas. 

Genus  XXI.— MBNTICIREHUS. 

MentioiXThuB  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1861,  86  (albumua). 
ClrzixnenB  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  17  (opkicephalw). 
Uxnbmla  Jordan  d&  Eigeumann,  subgenus  no  v.  (littoralis). 

Type  :  Perca  aUmmus  Linnseus=  Cyprinus  americanus  Linuasus. 

This  genus  is  one  of  the  most  strongly  marked  in  the  family.  It  has 
been  confounded  by  all  European  writers  with  Umhrina^  with  which  it 
has  not  very  much  in  common  except  the  presence  of  the  barbel  at  the 
chin.    All  the  species  are  American,  and  most  of  them  are  closely  re- 
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lated  to  each  other.  Two  of  them,  however  {littorcUiSj  dangatu9)j  while 
retaining  the  external  form  and  appearance  of  the  others,  differ  from 
them  widely  in  the  form  of  the  lower  pharyngeal  teeth  and  in  the  pres. 
ence  of  gill  rakers.  These  we  have  placed  in  a  distinct  sabgenas,  whieh 
we  have  called  Umbrula.  Another  species  {pphicephaltis)  is  also  some- 
what aberrant  and  represents  a  third  sabgenus  (Cirr%men9). 

The  species  of  Menticirrhus  are  all  bottom  fishes.  The  low,  elongate 
body,  the  large  pectorals,  and  the  obsolete  air-bladder  are  all  characters 
related  to  this  pecaliarity  of  habit. 

ANALYSIS  OF   SPECIES  OF  MEXTICIRRHCS. 

a.  Dorsal  spines  aboat  13 ;  head  very  low,  thick,  sub-terete,  the  snoat  blunt  and  tot 

prominent;  lower  pharyngeals  with  acute  teeth;  giU-rakcft 
obsolete.     (  Cirt*t»i«fi«  Gill. ) 
h.  Body  formed  as  usual  in  Menticirrhus \  long  and  low,  little  compressed;  head 

with  very  convex  cross-outlines,  high  in  front,  gibbons  ab«re 
the  nostrils ;  profile  depressed  above  eye ;  snont  3|  in  head; 
projecting  for  one-third  its  length ;  eye  small,  5  or  6 ;  iDoatii 
very  small,  inferior,  the  outer  teeth  in  the  upper  jaw  mod- 
erately enlarged ;  maxillary  reaching  to  opposite  middls  of 
eye,  3}  in  head;  gill-rakers  minute,  reduced  to  little  fleshy 
projections ;  gill  openings  contracted,  the  membranes  b«i« 
united  below  than  in  other  8i)ecies;  preopercle  with  flexible 
cilia ;  lower  pharyngeals  small,  the  teeth  mostly  pointed ; 
spinous  dorsal  high,  the  longest  spines  1^  in  head ;  peetonli 
short,  1^  in  head,  not  reaching  tips  of  ventrals ;  candal  S* 
shaped,  the  lower  lobe  the  longer.  Color,  dark  gray ;  pee- 
torals  dusky.  Head  4;  depth  4.  D.  XU-I,  23;  A.  M; 
scales  74  (pores) Ophickphalub,  94. 

oa.  Dorsal  spines  usually  eleven ;  head  not  terete,  more  depressed,  with  lower  soost 
c.  Gill-rakers  obsolete,  reduced  to  tubercular  prominences,  covered  with  teeU 

similar  to  those  on  the  other  gill  arches ;  lower  pharyngesli 
narrow,  the  teeth  villiform  or  cardiform,  all  of  them  acute 
or  conical,  none  with  rounded  heads  (molar) ;  teeth  in  tlv 
outer  series  of  upper  jaw  more  or  less  enlarged ;  scales  oa 
breast  large.  {Menticirrkn$.) 
d.  Soft  dorsal  rather  short,  its  rays  I,  18  to  I,  22 ;  snont  prominent. 

..  Snout  very  prominent,  3|  in  head,  its  tip  slightly  turned  upward,  project- 
ing beyond  the  premaxillaries  for  a  distance  about  two-lliirdi 
diameter  of  the  eye;  spinous  dorsal  elevated,  its  leofBit 
spines  1|  in  head,  reaching  beyond  front  of  solt  dossal ;  cjf 
large,  but  considerably  smaller  than  in  M,  ftatmsy  5|  in  head; 
mouth  comparatively  small,  inferior,  the  maxillary  reachiof 
middle  of  eye,  3^  in  head;  posterior  margin  of  spinous  dor 
sal  deeply  concave ;  rays  of  soft  dorsal  low,  snbeqnal ;  eaodal 
deeply/  shaped,  the  upper  lobe  much  the  longer,  1^  in  hmi; 
ventrals  short,  If  in  pectorals ;  x>octoral8  li  in  head ;  laUfal 
line  concurrent  with  the  back.  Color,  bluish  above,  ailveiy 
below ;  spinous  dorsal  dusky  ;  lining  of  giU  cavity  sad 
inner  side  of  pectorals  dusky.    Head  3^  in  length;  depth 4. 

D.  X-I,  22;  A.  I,  8;  scales  6-50-10 Snius,». 

ee.  Snout  less  prominent,  about  4  in  head,  its  tip  not  recurved  ;  dorsal  spiof 

not  elevated,  the  longest  barely  reaching  soft  dorsal,  li  » 
head. 
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/.  Donal  rays  X-I,  22 ;  eye  very  large,  4^  iii  head ;  snout  projecting  be- 
yond lower  jaw  for  a  distance  about  eqn&l  to  half  the  diame- 
ter of  the  eye ;  mouth  small,  inferior,  the  maxillary  reach- 
ing to  below  middle  of  eye,  3  in  head;  pectoral  1^  in  head, 
caudal  fin  /-shaped,  the  upper  lobe  pointed,  the  lower 
^rounded.    Color,  silvery  ;  fins  blackish.    Head  3^  in  length ; 

depth  4.    D.  X-I,  22;  A.  I,  8;  scales  6-54-14 Nasus,  96. 

g.  Dorsal  rays  X-I,  19  or  20. 

^.  Snout  low  and  pointed,  3|  in  head,  projecting  much  beyond  the  .pre- 
maxillaries ;  eye  rather  large,  5^  in  head  ;  body  long  and  low, 
with  rather  depressed  profile,  and  low,  sharp  snout ;  maxil- 
lary extending  beyond  pupil,  3  in  head  ;  preopercular  serrsB 
somewhat  bony,  stifier,  and  more  distinct  than  in  any  other 
species,  rather  small  and  distant ;  gill-rakers  minute,  about 
half  length  of  nostril ;  outer  teeth  of  upper  jaw  much  en- 
larged, as  in  if.  alhwnu» ;  scales  on  breast  large ;  dorsal 
spines  high,  the  longest  reaching  beyond  front  of  soft  dorsal, 
\\  in  head  ;  pectorals  rather  short,  1^.  Color,  plain,  dark  gray 
above,  paler  below  ;  gill  cavity  dusky ;  lower  fins  all  dark. 
Head  3i ;  depth  4.    D.  IX-I,  20 ;  A.  I,  9 ;  scales  55  (pore^). 

AoASSizi,  97. 

f^.  Snout  rather  short  and  blunt,  4  in  head,  projecting  beyond  premax- 
illaries  for  about  half  a  diameter  of  the  eye;  eye  small,  7 
in  head ;  maxillary  reaching  nearly  to  posterior  margin  of 
eye,  3  in  head ;  outer  teeth  of  upper  jaw  much  enlarged ;  pec- 
toral long,  \\  in  head ;  ventral  2  in  head ;  longest  dorsal 
spine  as  long  as  pectoral,  anal  spine  half  as  long  as  the  rays; 
upper  lobe  of  caudal  not  produced.  Color,  plumbeous,  bright 
silvery  below ;  lower  fins  mostly  black.  Head  3  in  length ; 
depth  4.    D.  X-I,  18  to  20 ;  A.  I,  9 ;  scales  6-50-14. 

Panamensis,  98. 
lU.  Soft  dorsal  longer,  its  rays  I,  23  to  I,  25. 

\,  Month  comparatively  laf ge,  the  maxillary  reaching  to  below  middle 
of  eye,  2|  to  3^  in  head ;  teeth  on  lower  pharyngeals  acute ; 
back  and  sides  usually  with  oblique  dusky  bars ;  lower  lobe 
of  caudal  longest. 
i.  Outer  teeth  of  upper  jaw  decidedly  enlarged ;  dorsal  spines  not 
much  elevated,  the  longest  usually  not  reaching  front  of  soft 
dorsal,  1^  to  1|-  in  head.  Coloration,  grayish  silvery,  the 
dark  markings  not  pronounced  and  often  obsolete. 
j.  Dorsal  rays  X-I,  22  or  23 ;  snout  rather  shorter  and  less  pointed 
than  in  M,  americanuSy  3^  in  head ;  mouth  smaller,  the  max- 
illary 3  in  head.  Coloration  usually  plain,  sometimes  very 
dark,  otherwise  as  in  Menticirrhus  amerioanus.  Head  3)1; 
depth  4i.    D.  X-I,  22  or  23  (rarely  24);  A.  I,  7;  scales  55 

(6-^2-10) .....Martinicensis,  99. 

jf.  Dorsal  rays  X-I,  24  or  25 ;  snout  longer,  3i  in  head ;  maxillary 
reaching  nearly  to  middle  of  eye,  2f  to  3  in  head ;  eye  small, 
2  in  snout ;  teeth  villiform,  in  broad  bands,  the  outer  series  of 
the  upper  jaw  very  much  enlarged,  larger  than  in  the  other 
species;  ventrals  short,  1^  in  x>ectorals;  pectorals  1^  in 
head;  caudal /-shaped,  the  broad  rounded  lower  lobe  longer 
than  the  acjite  upper ;  scales  all  ctenoid,  those  of  the  breast 
larger  and  regularly  placed.  Color,  grayish  silvery,  with  ob- 
scure darker  clouds  along  the  back  and  sides ;  these  marks 
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formiDg  dasky  bars,  mnniiig  obliquely  forward  and  down- 
ward to  considerably  below  the  lateral  line,  these  often 
obsolete;  the  bar  at  the  Dape  saddle-like;  liniDg  of  {^ 
cavity  dusky;  pectoral  yellowish, dusky  at  tip;  an  o'lnenn 
dusky  streak  along  lower  parts  of  sides  running  into  lowtr 
lobe  of  caudal.    Head  ^ ;  depth  4  to  5.    D.  X-1, 24  or  25 ;  JL 

I,  7;  scales  6-55  (pore8)-12 Americaxus,  liiO. 

ii.  Outer  teeth  of  upper  jaw  less  enlarged ;  spinous  dorsal  eleTited. 

the  longest  spine  reaching  past  front  of  soft  dorsal,  its  length 

li  in  head ;  coloration  strongly  marked,  body  scaroelj  lil- 

very.    Profile  slightly  depressed  above  the  eyes;  eyes  sm&Q, 

2^  in  snout,  2  in  interorbital  area,  about  7  in  head ;  snont  long. 

bluntish,   3}   in  head;    mouth  large;    maxillary  rsachiog 

middle  of  eye,  2f  in  head ;  ventrals  1^  in  pectorals,  which 

are  1|  in  head ;  scales  all  ctenoid.     Color  dusky  gray  shore, 

sometimes  blackish,  the  back  and  sides  with  distinct  daik 

oblique  cross-bands  running  downwards  and  forwards,  the 

,  anterior  one  at  the  nape  extending  downward,  mee^g  the 

^  second  and  thus  forming  a  V-fi^AP^  blotch  on  each  side ;  i 

i^  dark  lateral  streak  bounding  the  pale  color  of  the  belly,  most 

' .  distinct  posteriorly,  and  extending  on  lower  lobeof  eandsl: 

inside  of  gill-cavity  scarcely  dusky  ;  x>ectorals  dark.    Head  3f 
to  4  in  length ;  depth  41  to  4|.  D.  X-1, 26  or  27 ;  A.  1, 8;  taki 

7-53  (pores  )-14 Saxatilis,  101. 

hh.  Mouth  smaller,  the  maxillary  reaching  scarcely  to  front  of  ejr.Sf 
in  head ;  teeth  on  lower  pharyngeals  blnntish ;  coloratiM 
grayish,  with  dark  streaks  along  the  rows  of  sealo.    Snoot 
long,  little  projecting,  3^  in  head ;  eye  small,  7  in  head, Si  ia 
snout.  If  in  interorbital  area ;    outer  teeth  in  upper  jnv 
moderately  enlarged,  about  as  in  M.  Boxatilis  ;  lower  phsm- 
geals   a  little  broader  than   in  Af.   americanust  the  teeth 
coarser,  and  many  of  them  blnntish ,  none  of  them  reall  j  moUr, 
those  of  the  inner  posterior  comer  of  the  bone  much  enlarged : 
ventrals  \\  in  pectorals,  which  are  l^  in  head;  scales  sH 
otepoid.     Color  sooty-grayish,  with  bright  refic^tions:  the 
back,  all  the  fins,  and  under  side  of  head  dusky;  undnbtiig 
lines  along  sides  running  upward    and  backward,  made  d 
datk  points  in  center  of  each  scale  ;  back  often  with  tot 
faint  dark  cross-bars ;  edge  of  opercle  dusky ;  lining  of  gill- 
cavity  slightly  dusky.    Head  4  in  length ;  depth  4  to  5w  D. 

X-I,25or26;  A.  1,8;  scales 7-60-11 Uxdulatcs, Kfi. 

cc,  Oill-rakers  present,  very  short  and  somewhat  slender;   lower  pharynj^ 

*  rather  broad ;  some  or  nearly  all  of  the  teeth  molar,  i.  <- 

enlarged,  with  thickened,  rounded  heads,  the  molar  teech 

covering  at  least  the  anterior  portion  of  the  bone ;  teeth  ii 

the  outer  series  of  upper  jaw  scarcely  larger  than  the  othtfi; 

scales  on  breast  smalL    (  Umbrula  Jordan  Sl  Eigenmaim.) 

it.  Upper  lobe  of  caudal  longer  than  lower ;  scales  rather  somZI 

r  about  25  in  an  oblique  series  from  vent  forward  to  latent 

'  line  ;  axillary  scale  one-third  length  of  pectoral ;  snout  T«T 

little  projecting;  gill-rakers  very  short,  34-5,  the  loBg"* 
about  one-third  diameter  of  pupil ;  lower  pharyngeal  hooei 
narrower  than  in  littoralis^  the  molar  teeth  smaller,  oovedsf 
the  whole  anterior  part  of  the  bone ;  conical  teeth  on  p«^ 
rior  part  of  the  bone,  the  outermost  row  enlarged ;  ho4r 
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more  elongate  than  in  other  species;  profile  low,  little  con- 
vex ;  eye  small,  2^  in  snont,  7  in  head ;  snout  long,  3  in  head ; 
month  small,  the  maxillary  scarcely  reaching  front  of  eye, 
3  in  head;  second  dorsal  spine  1}  in  head;  anterior  soft 
rays  of  dorsal  almost  twice  as  long  as  the  posterior  ones^ 
caudal  with  an  /-shaped  margin ;  ventrals  1}^  in  pectorals; 
pectorals  1§^  in  head.  Color  bluish  on  sides  and  back,  silvery 
below,  without  stripes  or  bands.  Head  3^  in  length ;  depth 
4f  .  D.  X-1, 22  to  24 ;  A.  1, 7 ;  scales  5-^3-13 . .  Elongatus,  103. 
hk.  Upper  lobe  of  caudal  not  longer  than  lower ;  scales  rather 
large,  15  to  18  in  an  oblique  series  from  vent  upward  and 
forward  to  lateral  line ;  axillary  scale  not  one-fourth  lengiih 
of  pectoral ;  snout  distinctly  projecting  beyond  month,  3^  in 
head;  gill-rakers  larger  than  in  other  species,  the  longest 
about  i  length  of  pupil,  the  number  X  -f  7;  lowei*  pharyngeal 
bones  broad,  most  of  the  teeth  developed  as  coarse  molars, 
only  those  along  the  posterior  margin  conical;  maxillary 
reaching  past  front  of  orbit,  3^  in  head ;  outer  teeth  of  upper 
jaw  scarcely  enlarge!  ;  longest  dorsal  spines  reaching  past 
front  of  soft  dorsal,  the  free  margin  of  the  fin  concave ;  cau- 
dal rather  deeply  lunate,  the  lower  lobe  rounded,  the  upper 
pointed;  ventrals  Ij  in  pectorals,  which  are  1^  in  head. 
Color  silvery  gray  above,  with  bluish  and  bronze  reflections, 
immaculate;  a  dark- bronze  shade  along  sides  on  level  of 
pectorals,  extending  to  tail  and  along  cheeks ;  belly  b.elow 
this  abruptly  white;  dorsals  light  brown,  spinous  dorsal 
black  at  lip,  the  base  narrowly  white ;  caudal  pale,  its  tip 
usually  black ;  inner  lining  of  pectoral  and  ventrals  blackish ; 
gill  cavity  pale.  Head  3|  in  length;  depth  4J.  D.  X-1, 23 
to  25;  A.  I,  7;  scales  6-53  (pore8)-12 Littoralis,  104. 

94.  BCBNTICIRRHnS  OPHICEPHALUS. 

na  cpkieephalM  Jenyns,  Zool.  Beagle,  Fish,  45,  1842  (Coqulmbo,  Chili).     Giin- 

ther.  Cat.  Fish.  Brit.  Mus.,  ii,  277,  1860  (copied). 
iTMt  ophieephalus  Gill,  Proc.  Acad.  Nat.  Sci.  Phil  a.,  17, 1862. 

ibitai, — Coast  of  Chili  and  Peru. 

is  singular  species  is  represented  by  numerous  specimens  large  and 
I  in  the  Museum  of  Comparative  Zoology.  These  are  from  Caldera, 
I  (8603,  M.  C.  Z.),  and  from  Callao,  Peru.  It  seems  to  us  that  the 
3  Cirrimens  proposed  for  this  species  can  be  used  for  a  subgenus 

9 

95.  MBNTICIRRHUS  SIMUS. 

eirrkuM  nasut  Jordan  i&  Gilbert,  Bull.  U.  3.  Fish  Com.,  1882,107  and  111  (Ma- 
Katlan  and  Panama)  (not  Umbrina  nasua  GUnther).  .Jordan,  Cat.  Fish.  North 
America,  94, 1885  (name  only). 

eirrkuB  8imu9  Jordan  &  Eigenmaun,  sp.  nov. 

ibitat — Pacific  coast  of  tropical  America ;  ^lazatlan  to  Panama. 
lis  species  is  known  to  us  from  the  specimens  collected  by  Dr.  C.  H. 
drt  at  Mazatlan  and  Panama. 

was  at  first  identified  somewhat  doubtfully  with  Menticirrhus  ncmus 
ordan  and  Gilbert.    The  examination  of  the  original  type  of  Um* 
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brina  naavs  has  convinced  Dr.  Jordan  that  this  is  a  different  spedes. 
We  here  describe  in  detail  the  typical  specimen  under  the  name  d 
Menticirrhus  simtis, 

Mwtieirrhui  simua  sp.  nov.    Type  No.  28292,  U.  S.  Nat  Mas. 

Depth  4  in  length  (5  in  total);  head  3}  (4^).  D.  X-I,  22;  A. 1, 8; 
scales  6-52-10. 

Body  robnst;  back  somewhat  compressed  and  regularly  arched; 
depth  about  uniform  between  the  first  dorsal  spine  and  the  first  nrft 
ray ;  caudal  peduncle  rather  heavy ;,  distance  from  last  dorsal  ray  to  be- 
ginning of  middle  caudal  ray  slightly  more  than  2  in  head. 

Head  subconical ;  profile  steep,  slightly  depressed  over  the  posterior 
part  of  eyes ;  snout  abruptly  blunted,  turned  ap  anteriorly,  suggest- 
ing the  form  of  snout  in  the  genus  Heterodon;  five  large  incisions  in  tbe 
upper  lip,  three  large  oval  and  three  small  round  pores  above  them, 
as  in  other  species  of  Meniicirrhvs ;  snout  3^  in  head  ;  eye  5|  in  bead; 
mouth  horizontal,  inferior,  the  snout  extending  \  of  its  length  beyond 
the  premaxillary ;  maxillary  extending  past  middle  of  eye,  slightly 
more  than  3  in  head. 

Teeth  in  lower  jaw  villiform  in  rather  broad  bands ;  upper  jaw  with 
a  band  of  small  teeth  and  an  outer  series  of  enlarged  ones ;  largest  teeth 
of  the  outer  series  slightly  longer  than  the  anterior  nostril ;  preoperck 
with  fine  widely  placed  teeth  on  its  membranous  border ;  gill-raken  ob^ 
solete;  pseudobranchi^B  very  large;  lower  pharyngeal  teeth  villifora. 
those  of  the  inner  series  much  enlarged ;  first  dorsal  beginning  behind 
base  of  pectoral ;  the  first  spine  minute ;  the  second  spine  highest, 
reaching  to  third  dorsal  ray,  1\  in  head ;  posterior  margin  of  spiooos 
dorsal  deeply  concave ;   dorsal  soft  rays  low,  subequal ;   caadal  un- 
equally lunate,  the  upper  lobe  much  the  longer,  1\  in  head ;  anid  v^ 
serted  under  fifth  dorsal  ray ;  its  spine  weak,  5  in  head ;  the  anterior 
anal  rays  much  the  longer,  but  not  extending  to  tip  of  last  rays ;  ventzils 
If  in  pectorals ;  pectorals  1^  in  head. 

Scales  large;  all  strongly  ctenoid ;  those  in  the  lateral  line  and  those 
above  it  more  or  less  covered  with  smaller  ones.  Soft  dorsal,  wiA  s 
very  narrow  scaly  sheath.  Bases  of  pectorals  and  paudal  densely  scaJj, 
the  rest  of  the  fins  naked.  Color,  grayish  above,  lighter  below  j  lower 
parts  of  sides  with  numerous  dark  points;  faint  lines  following  the  rovs 
of  scales  above;  spinous  dorsal  dusky,  anal  with  dark  specks;  axil  and 
inner  margin  of  pectoral  dusky ;  other  fins  plain  ;  lining  of  gUl  cari^ 
dusky. 

This  species  differs  from  Menticirrhus  ruisus  (Giinther)  in  the  sixe  of 
the  eye,  the  size  of  the  teeth,  and  the  size  and  shape  of  tbe  snoot  Dr. 
Jordan  has  examined  the  type  of  M.  hmus  and  verified  tbe  deacriptua 
of  Giinther.  The  large  size  of  the  eye  in  M.  naaus  is  not  due  to  the  in- 
maturity  of  the  typical  example. 
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96.  SiENTICIRRHUS  NASUS.  ^ 

UmMna  natu9  GiiDther,  Fishes  Ceatral  America,  387  and  426,  1869  (Panama).    Jor- 
dan, Proc.  Acad.  Nat.  Sci.  Phila.,  1883,  289  (Central  America). 

Habitat. — ^Pacific  ooast  of  tropical  America,  Mazatlan  to  Panama. 

This  species  is  known  to  as  from  Dr.  Giintlier's  original  type.  No 
others  have  since  been  taken,  if,  as  we  sappose,  our  Mentidrrhus  simua 
is  really  a  distinct  species. 

97.  MXSNTICIRRHnS  AGA8SIZI. 
MemHeirrhu9jaga8sizi  Jordan,  sp.  nov.  (Caldera). 

^o&itot.— Coast  of  Chili. 

This  species  is  known  from  a  single  specimen,  6^  inches  long,  in  the 
Museiun  of  Comparative  Zoology,  from  Caldera,  Chili.    It  was  fonnd 
with  specimens  of  Menticirrhus  ophicephaliMj  in  bottle  8603. 
species  is  named  in  honor  of  Professor  Louis  Agassiz. 

98.  BCEimCIRRHnS  PANAMENSIS. 

UwnkruuL  panamensia  Steindachner,  Ichthyol.  Beitr.,  iv,  9,  1875  (Panama). 
MenticirrkuB panamenHa  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Com.,  1882, 107  (Mazatlan); 
1.  c,  111  (Panama).    Jordan,  Cat.  Fish.  North  America,  94, 1885  (name  only). 

Habitat. — Pacific  coast  of  tropical  America,  Mazatlan  to  Panama. 
This  species  is  known  to  as  from  specimens  taken  by  Dr.  Gilbert  at 
Panama  and  Mazatlan. 

99.  SiENTICIRRHUS  MARTINICENSIS. 

Umbrinamariiniotnna  Cut.  <&  Val.,  Hist.  Nat.  Poiss.,  t,  186, 1830  (Martinique).    Storer, 

Syn.  Fish.  North  Am.,  323, 1846  (copied).    GUnther,  Cat.  Fish.  Brit.  Mus.,  ii, 

277, 1860  (copied).    Jordan,  Proc.  U.  S.  Nat  Mnst,  1886,  539  (note  on  type  of 

Cayier  &,  Valenciennes). 
rrnlHna  graoilia  Cnv.  &  Val.,Hist.  Nat.  Poiss.,  y,  189,  1830  (Brazil).    Gttnther,  Cat. 

Fish.  Brit.  Mus.,  ii,  277,  1860  (copied).    Jordan,  Proc.  U.  S.  Nat.  Mns.,  1886, 

539  (note  on  type  of  Cnvier  &,  Valenciennes). 
Vmhrina  arenato Cuv.  &.  VaI.,Hist.  Nat.  PoJBS.,  y,  190  (Brazil).    Jenyns,  Zool.  Beagle, 

Fishes,  44,  1842   (Bahia  Blanca;   Maldonado).    Gfinther,   Cat.  Fish.  Brit. 

Mus.,  ii,  276,  1860  (Jamaica). 
Umbrina  pkalcena  Steindachner,  Ichth.  Notizen,  ix,  20,  1869  (Santos,  Brazil). 
Umbtina  janwvr\a  Steindachner,  Ichthyol.  Beitr.,  y,  122,  1876  (Rio  Janeiro). 

Habitat — West  Indies  to  Patagonia. 

We  have  examined  the  types  of  Umbrina  martinicensis  and  U.  gracilis 
in  the  museum  at  Paris.  We  have  also  examined  numerous  specimens 
in  the  museum  at  Cambridge,  apparently  identical  with  these,  from  Eio 
Janeiro,  Bio  Grande  do  Sul,  Victoria,  Bahia,  and  Montevideo.  The 
species  seems  to  be  as  common  in  South  America  as  its  analogue  M. 
amerioanus  is  in  ^orth  America.  The  two  are  exceedingly  alike,  and 
martinicensis  is  probably  a  geographical  variety  of  the  other,  distin- 
guished perhaps  by  a  slightly  smaller  number  of  rays  in  the  dorsal  fin. 
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We{p  it  not  that  tbe  Scisenoid  fauna  of  Soath  America  is  chiefly  dif- 
ferent from  that  of  Korth  America,  we  shonld  scarcely  hesitate  to  place 
martinioensis  in  the  synonymy  of  americanus.  UmhrifM  januaina\%v^ 
parently  based  on  the  specimens  from  Rio  Janeiro  examined  by  o& 
Umbfina  gracilis  was  based  on  the  dried  skin  of  a  yoang  example,  dis- 
torted and  varnished. 

Vmbrina  arenata^  as  described  by  Guvier  &  Valenciennes,  does  not 
differ  at  all  from  M,  martinicensis.  As  described  by  Dr.  Oiinther,  the 
scales  are  72  to  78  in  arenata.  It  is  evident,  however,  that  Gonther 
has  counted  not  the  pores,  bnt  the  nnmber  of  vertical  series  of  scaler, 
and  these  range  from  70  to  80  in  nearly  all  of  oar  species,  the  namber 
exceeding  the  number  of  pores  b^  abont  20,  and  similarly  exceeding 
the  nnmber  of  oblique  series.  We  see  no  reason,  therefore,  for  not 
placing  arenata  in  the  synonymy  of  martinicensis, 

100.  MENTICIRRHnS  AMERICANUS. 

(The  Cabolina  Whiting.) 
[Plate  VIII.] 

Alburnua  americanuB  (tbe  Whitiog)  Catesby,  Nat.  Hist.  CaroliimSy  etc.,  pi.  ]%ii 

(Jordan,  Proc.  U.  S.  Nat.  Mus.,  1884,  195). 
Cyprinvs  americanus  Linnaeus,  Syst.  Nat.,  ed.  z,  321,  1758  (based  on  tbeWhhinf  of 

Catesby)  (not  Cyprinue  americauM  of  tbe  twelfth  editioDy  which  is  a  Cypnnoidr 

Notemigonus  bosci  Cnv.  &  Val.). 
Perca  albumus  Linnseus,  Syst.  Nat.,  ed.  xii,  482,  1886  (on  specimeos  sent  from  Charief 

ton  by  Dr.   Garden).    Scbopf,  Schrift.  Natarf.  Freimde   Berlin,  Tiii,  16, 
1788.    Bloch  &  Schneider,  Syst.  Ichth.,  87,  1801. 
Centrop<mu8  alburnus  Lac^pMe,  Hist.  Nat.  Poiss.,  iv,  249,257,^4,  1802. 
Scuena  albumtts  Gronow,  Cat.  Fish.,  ed.  Gray,  51,  1854  (South  Carolina). 
Umbrina  alburnua  Cuvier  &,  Valenciennes,  y,  180, 1830  (in  part).     Holbrook,  lehtbyoL 

8.  Carolina,  136,  p>te  20,  fig.  2, 1856  (Soath  Carolina).    Gilnther,  Cat  Fiib. 

Brit.  Mus.,  ii,  275, 1860. 
Meuticirrhus  alburnua  Ubler  &>  Lugger,  Fishes  of  Maryland,  101,  1876  (Chesapeskt 

Bay).    Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1878,  378  (Beaufort).    Goode, 

Proc.  U.  S.  Nat.  Mns.,  1879, 113  (Saint  Jol\n's  River,  Florida).     Goode  Sl  Bms, 

Proc.  U.  S.  Nat.  Mus.,  1879,  132  (Pensacola).    Jordan  A,  Gilbert,  PiocU.Su 

Nat.  Mus.,  1882,  282  (Galveston).     Jordan  <&  Gilbert,  Proo.  U.  S.  Nat  Hot. 

1882,  606  (Charleston).    Jordan  Sl  Gilbert,  Syn.  Fish.  North  Am.,  577,  ldS3; 

Goode,  Hist.  Aquat.  Anim.,  376,  plate  127  b,  1884.    Goode  &  Bean,  Proc  U.  & 

Nat.  Mus.,  1885,  202  (Linns&an  types).    Jordan,  Cat  Fish.  North  Amenea,  94, 

1885  (name  only). 
Umbrina  phalcma  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  167  (Indianola,  Braaet 

Santiago).    Girard,  U.  S.  and  Mex.  Bound.  Survey,  13,  1859. 

Habitat — Sonth  Atlantic  and  Gulf  coasts  of  the  United  States 
Chesapeake  Bay  to  Texas. 

This  species  is  very  common  on  the  sandy  coasts  of  our  Soatb^t 
States,  where  it  is  a  food-fish  of  some  importance. 

As  elsewhere  stated,  this  may  be  identical  with  the  Soath  AmericiB 
Menticirrhus  martinicensis. 


[89]  REVIEW   OF   THE   SCIiENID^.  431 

This  species  has  generally  received  the  specific  name  of  alburnum 
given  to  it  by  Linnaeus  in  the  twelfth  edition  of  the  Systema  Naturse. 
In  the  tenth  edition  of  the  Systema,  Linnseos  had  already  given  the 
specific  name  of  americanus  to  the  Whiting  of  Catesby.  There  is  no 
doabt  that  Catesby  had  this  common  species  in  mind,  although  his 
nide  figure  resembles  the  Surf  Whiting  (littoralis)  fully  as  much  as  it 
does  the  common  Whiting. 

101.  BffBNTICIRRHnS  SAZATZLIS. 

(The  King-fish;  Sea  Mink.) 
[Plate  IX.] 

Johnius  iojratilii  Bloch  A  Schneider,  Syst.  Ichth.,  75,  1801  (New  York). 

Memtieirrhut  gaxatilU  Jordan,  Proc.  Acad.  Kat.  8ci.  Phila.,  288,  1883  (note  on  tyx>e  of 
Bloch  <&  Schneider).  Jordan,  Proc.  U.  S.  Nat.  Mas.,  1884,  1'29  (Key  West). 
Jordan,  Cat.  Fish.  North  America,  94,  1885  (name  only). 

Uwibrina  albumu$  DeKay,  New  York  Fauna,  Fishes,  78,  plate  7.  fig.  20,  1842  (New 
York).  Storer,  Syn.  Fish.  North  Am.,  323,  1846  (Massachosetts)  (not  Peroa 
albumus  L.). 

SeuFua  nebuU>9a  Mitchill,  Trans.  Lit.  6l  Phil.  Soc.  New  York,  406,  plate  3,  fig.  5, 
1815  (New  York)  (not  of  Gmelin). 

Uwibrima  nebuloBa  Storer,  Fishes  Massachnsetts,  35,  1839  (near  Boston  light  house). 
Ayres,  Fishes  of  Brookhaven,  L.  I.,  259, 1842.  Storer,  Hist.  Fish.  Mass.,  124, 
plate  ix,  fig.  4,  1867  (Boston light-house;  Lynn;  Provincetown).  Gfinther, 
Cat.  Fish.  Brit.  Mas.,  ii,  275,  1860  (New  York). 

Memiicirrhus  nebulo9UM  Goode  &  Bean,  Fish.  Essex  Co.  and  Mass.  Bay,  17,  1879  (Dan- 
▼era ;  Spite  Bridge ;  Marblehead  light-house).  Bean,  Proc.  U.  S.  Nat.  Mus., 
1880, 93  (Wood's  Holl,  Mass ;  Noank,  Conn. ;  Cohasset  Narrows,  Mass).  Goode, 
Proc.  U.  S.  Nat.  Mus.,  1881,  113  (St.  John's  River,  Florida).  Jordan  &,  Gil- 
bert, Proc.  U.  S.  Nat.  Mas.,  1882,  292  (Pensaoola).  Jordan  A  Gilbert,  Syn. 
Fish.  North  America,  577,  1883.  Goode,  Hist.  Aquat.  Anim.,  375,  plate  127a, 
1884. 

Habitat. — Atlantic  and  Gulf  coasts  of  the  United  States,  Boston  to 
Key  West  and  Peiisacola,  most  common  northward. 

This  species  is  generally  common  along  the  coasts  of  our  Northern 
States,  its  greatest  abundance  being  north  of  the  limit  of  if.  americanus^ 
a  species  which  it  very  closely  resembles,  the  differences  being  of  com- 
paratively little  importance.  Southward  its  distribution  seems  to  be 
peculiar.  A  large  specimen  was  obtained  by  Dr.  Jordan  at  Pensacola 
and  several  small  ones  at  Key  West.  All  these  are  very  dark  in  color, 
but  not  otherwise  evidently  different  from  the  common  northern  form. 
The  name  saxatilis  should  be  used  for  this  species.  The  original  type 
of  Johnius  8a>xatili8j  sent  by  Schopf  (!)  to  Bloch,  is  still  in  the  museum  at 
Berlin,  where  it  has  been  examined  by  us.  The  name  saxatilis  for  the 
Whiting,  like  that  of  regalis  for  the  Weak-fish,  came  about  through  a 
confusion  of  the  vernacular  names,  the  supposed  << King-fish"  being 
named  ^^ Johnius  regalis^  by  Bloch,  and  the  supposed  "Rock-fish," 
<*  Johnius  saxatilis,^ 
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102.  MBJNTICIHRHUS  UNDULATUS. 
(The  Califorkia  Whiting  or  "  Sucker.") 

Umbnna  undulata  Girard,  Proc.  Acad.  Nat  Sci.  Pbila.,  1854,  148  (San  Diego,  CiL). 
Girard,  U.  S.  Pacif.  R.  R.  Snrvey,  121,  1859  (San  Diego,  Cal.). 

Meuticirrhus  undulaima  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  17  (name  only).  Jor- 
dan A,  Gilbert,  Proc.  U.  S.  Nat.  Muh.,  1880,  4.56  (Santa  Barbara,  San  Pedn, 
San  Diego).  Jordan  &.  Gilbert,  Proc.  U.  S.  Nat.  Mos.,  1881,  48  (SanU  fia^ 
bara,  southward).  Jordan  &  Gilbert,  Syn.  Fish.  North  Am.,  578  and  9S, 
1883.  Rosa  Smith,  West  American  Scientist,  18^5,  47  (San  Diego).  Jordis, 
Cat.  Fish.  North  America,  94,  1585  (name  only). 

Habitat — Coast  of  Southern  California,  north  to  Santa  Barbara. 

This  si)ecies  is  rather  common  along  the  sandy  coasts  of  Soatiien 
California,  where  it  is  a  food-fish  of  moderate  imiK>rtance.  Oiiaid'i 
type  of  Vmbrina  undulata  has  been  examined  by  us.  It  is  a  young  ex- 
ample of  this  species. 

103.  IdENTICIRRHUS  ELONGATUS. 

Umbrina  elangaia  Giiotber,  Proc.  Zool.  Soc.  Lond.,  1864,  148  (Chiapam).  Gfinths, 
Fishes  Central  America,  387  and  425,  plate  64,  ^.  2, 1869  (Chiapam).  8t«B- 
dachner,  Ichthyol.  Beitr.,  iv,  9,  1875  (Panama  north  to  '*8an  Di^Oj^oot- 
founded  with  IT.  undmlatut), 

Mentu^rrkM  elongates  Jordan  <&  Gilbert,  Bull.  U.  S.  Fish  Com.,  1882,  107  (ICasatUn). 
Jordan,  Cat.  Fish.  North  America,  94,  1885  (name  only). 

Uwibrula  elongaia  Jordan  &  Eigenmann. 

Habitat. — Pacific  coast  of  tropical  America,  Mazatlan  to  PaoaiiiAi 

This  species  is  rather  common  on  the  west  coast  of  Mexico.    Itsrdi- 

tions  are  evidently  with  M.  littoraliSy  but  in  several  respects  it  legtt 

sents  a  transition  towards  Menticirrhus  undulatusj  its  nearest  relatire 

among  the  typical  Menticirrhi. 

104.  MBNTICIRBHI7S  LITTORALIS. 

(The  Surf  Whiting;  Silver  Whiting.) 

Umbrina  UHaraha  Holbrook,  Ichthyol.  S.  Carolina  ( first  edition),  142,  plate  SO,i(li 

1856  (Sonth  .Carolina).   Gilnther,  Cat.  Fish.  Brit.  Mus.,  ii,  276,  1860  (eo^). 
Mmtidrrkus  lUtaraUa  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1878,  378  (Beanfnt). 

Bean,  Proc.  U.  S.  Nat.  Mns.,  1880,  93  (Florida).    Jordan  A;  GUbert,  Proc. 

U.  S.  Nat.  Mns.,  1882,  283  (Pensacola,  Galveston).    Jordan  d[,  Gilbert,  Ptm. 

U.  S.  Nat.  Mus.,  1882,  606  (Charleston).    Jordan  &  Gilbert,  SynopsisFiik. 

North  Am.,  933,  1883.    Bean,  Intemat.  Fishery  Exhib.,  56,  1883  (] 

River  Inlet,  Florida).     Jordan,  Cat.  Fish.   North  America,  94,  1885  (i 

only). 
Umhrula  liitoralis  Jordan  &  Eigenmann. 

Habitat^Soixth  Atlantic  and  Galf  coasts  of  the  United  State) 
North  Carolina  to  Texas. 

This  species  is  generally  common  in  the  surf  along  the  sandy  shoreso^ 
the  Southern  States.  It  resembles  M,  americanua  somewhat  in  extendi 
characters  so  that  it  has  often  been  confounded  with  it  by  careleefl  ob- 
servers.   Its  technical  diQtinctions  are^  howeveri  numeroas,  and  in  ^ 
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form  of  its  pharyngeal  teeth  it  dififers  ia  a  marked  degree  from  all  the 
other  species  of  Menticirrhus  except  M,  elongatus.  Were  it  not  that  Jf. 
dongatus  and  3f.  undulatus  are  both  in  several  respects  intermediate 
between  M.  liitoralis  and  the  typical  forms  of  Mentieirrhusj  we  should  re- 
gard the  subgenus  Umhrula^  based  on  M.  littoraUs^  as  certainly  worthy 
of  fall  generic  rank. 


Genus  XXII.— PARALONCHURUS. 

ParalonchaxTis  Bocoart,  Noav.  Arch.  Mus.,  iv,  21,  1869  {petersi). 

Type  :  Paralonchurus  petersi  Bocourt. 

This  genus  seems  to  be  most  nearly  related  to  Lonchurus^  being  in 
some  respects  intermediate  between  that  and  ordinary  Scisenoids.  But 
one  species  has  been  described. 

ANALYSIS  OF  SPECIES   OF   PARALONCHURUS. 

c  Body  long  aod  low  ;  bead  slender,  flattish,  somewhat  spongy  above,  with  protnb- 
erant  snout ;  eye  8|  in  head  ;  snout  3| ;  interorbital  area  3^  ;  mouth  horizontal ; 
maxillary  21  in  head;  teeth  in  villiform  bands;  upper  jaw  with  a  conspicuous 
oat«r  row  of  larger  ones;  chin  with  5  pores,  a  multiiid  barbel  at  the  symphysis; 
rami  with  a  row  of  slender  barbels  along  inner  edge  ;  dorsal  low,  highest  behind; 
soft  dorsal  scaled  at  base  only ;  caudal  pointed,  as  long  as  head ;  anal  spines  small ; 
second  spine  as  long  as  snout ;  pectorals  very  large,  2j^  in  body ;  scales  rather  large, 
cycloid;  color  light  olive  with  faint  stripes  on  rows  of  scales;  pectoral  dusky ; 
other  fins  plain.  Head  3^  in  length  ;  depth  4.  D.  X-I,  30  ;  A.  II,  9  ;  scales  8- 
50-16 Petersi,  105. 

105.  PARALONCHURUS  PETERSI.  ' 

PmrtUomehuruB  petersi  Bocourt,  Nouv.  Archives  du  Musdum,  iv,  1869,  22  (San  Salva- 
dor).   Jordan,  Proc.  U.  S.  Nat.  Mus.,  18dG  (Panama). 

Habitat, — Pacific  coast  of  tropical  America,  Panama. 

This  rare  species  is  now  known  to  us  from  the  original  account  of  Dr. 
Bocoart  and  from  Dr.  Jordan's  notes  on  the  original  type  in  the  museum 
it  Paris.  Specimens  were  later  taken  by  Dr.  Gilbert  at  Panama,  but 
lU  of  these  have  been  destroyed  by  fire. . 

A.  second  species  of  Paralonchurus  was  obtained  by  Dr.  Gilbert,  but 
he  typical  specimens  were  destroyed  by  lire  and  no  description  has 
»een  pablisbed. 

The  following  is  Bocourt's  description  : 

" »•  X-I,  30;  A.  II,  0.    C.  1 7 ;  P.  2 1 ;  V.  I,  5.     L.  lat.  50.     L.  trans.  /^. 

**  CARACT:fcBES. — Corps  allong6  comprira^;  la  plus  grande  hauteur, 
»nse  ^  la  naissance  des  pectorales,  est  contenue  quatre  fois  dans  la  Ion- 
ueur  (la  caudale  non  comprise),  la  tete  y  entrant  trois  fois  et  demie. 
[oBcaa  d6prim6,  perc6  en  avant  d'un  gros  pore ;  deux  lobes  arrondis 
a-devant  de  la  bouche,  Jiu-dessus  do  cliacun  desquels  se  trouve  un 
atre  pore.  Diametre  horizontal  de  I'ceil,  compris  trois  fois  et  demie 
an.s  la  largeur  de  Tcspace  interorbitaire,  et  pr^s  de  dix  fois  dans  la 
S.  Mis.  90 28 
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longueur  de  la  tetc.  Boucbe  plac^e  sous  le  museau,  I'extr^mit^  du  max- 
illaire  iie  d^passant  pas  verticalement  le  bord  post^rieur  de  Forbite. 
Quatre  pores  sous  la  rnachoire  inf^^rieure;  entre  les  deux  premiers  on 
apergoit  un  petit  barbillon  multifide  touchant  k  la  symphyse,  et  il  y  en 
a  dix  d'une  graude  t^uuit^  places  sur  chacuue  des  branches  de  la  raa- 
eboire  inferieure.  Prdopereule  arrondi*;  une  cr^nelure  membraDeiuie 
existe  sur  son  bord  post^rieur.  Ligne  lat^rale  infl^chie  au-dessas  de 
I'anale.  Pectorales  tr^s  d^velopp^es.  Dorsale  profond^ment  6cbancree 
et  k  rayons  ^[lineux  faibles ;  le  premier,  trfes  court,  prend  naissance  aa- 
dessus  de  I'origine  des  pectorales;  le  quatri^nie,  le  plus  long,  ^galela 
largeur  de  Pespace  interorbitaire.  Ventrales  attacliees  au  meme  niveau 
que  les  pr^c^dentes.  Anale  petite,  et  d.  Opines  m^diocrea,  Caodale 
pointue,  sa  longueur  ^gale  celle  de  la  tete.  Anus  plus  61oign^,  de  Tei- 
tr^mit^  de  la  queue  que  du  bout  du  museau.  Yessie  a^rieune  ^paisse, 
argentic  et  prolong^e  en  une  pointe  tr6s  d61i6e.    iScailles  cycloides. 

"Un  seul  exemplaire  a  6t6  rapport6  de  La  Union,  It^publique  da  Sal- 
vador. 

"  Longueur  totale,  0°^  256.'' 

Genus  XXIIL— LONCHURUS. 

IfOnohuruB  Bloch,  Sjst.  Ichth.,  platd  360,  1793  {harbatu9=:  lanceolatua). 

Type  :  Lonchurus  barbatus  Bloch. 

Tbis  genus  contains  apparently  but  a  single  species,  a  ratber  rare  in- 
habitant of  tbe  Caribbean  waters.  Tbis  species  we  have  not  been  able 
to  examine. 

Tbe  genus  seems  to  be  one  of  tbe  most  remarkable  of  tbe  family.  Ex- 
cept its  analogue,  Paralonchurus,  it  seems  to  have  no  very  near  rela- 
tives. 

ANALYSIS  OF   SPECIES   OF   LONCIIUKUS. 

a.  [Body  long  and  low  ;  tbe  profile  straigbtish,  depressed  over  the  eyes ;  inteiorbitil 
area  as  broad  as  eye,  whieb  is  as  long  as  snout ;  snont  small,  10  in  head;  sooot 
soft,  depressed,  with  conspicuous  pore  at  tip ;  mouth  oblique,  subinferior ;  in»xi^ 
lary  reaching  a  little  beyond  eye  ;  teeth  in  fine  bands;  barbels  2,  not  longer  Una 
eye  ;  preopercle  with  crenulate,  membranaceous  margin  ;  upper  ray  of  pe<rtoral 
much  elongate, 2^  in  body;  caudal  elongate  lanceolate,  4  in  body;  first  ny*^ 
ventral  reaching  front  of  anal;  anal  short  and  high,  its  spines  weak,  inscrtrd 
before  middle  of  soft  dorsal ;  scales  mostly  cycloid  ;  lateral  line  becoming  stnugk^ 
above  anal;  color  brownish;  pectoral  and  caudal  fius  black,  other  fins  diul^J- 
Depth  4  in  length.  D.  X  or  XI-I,  38  to  40  ;  A.  11,  7  or  8  ;  lateral  line  60  to  TO] 
(  Cuvier  tf-  Valenciennes. ) Laxceolatts,  H^ 

106.  LONCHURUS  LANCEOLATUS. 

Perea  lanceolatn  Bloch,  Nov.  Act.  Sc.  Copenh.,  iii,  383. 

Lonchurus  lanceolatus  GUuther,  Cat.  Fiuh.  Brit.  Mas.,  ii,  317,  1860  (copied). 

Lonchurus  barbatus   Bloch,  Ichthyol.,   plate  360,    1793.    Bloch   &   Schneider,  Sj* 

Icbthyol.,  102,  1801  (Surinam).  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  v,  19a,  l^C*' 

scribed  from  Bloch's  type). 
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lonckiu'u&  depres9U8  Bloch  &  Schneider,  Syst.  Ichthyol.,  102, 1801  (Surinam).  Cuv.  & 
Val.,  Hist.  Nat.  Poiss.,  v,  195, 1830  (copied).  GUnther,  Cat.  Fish.  Brit.  Mas., 
ii,  317,  1860  (West  Indies). 

Habitat — Coast  of  Gaiaiia. 

This  remarkable  species  we  have  had  no  opportunity  to  examine. 
We  follow  the  suggestion  of  Dr.  GUnther,  in  regarding  the  nominal 
species,  Lonchurus  depressus^  as  a  synonym  of  L.  lanceolatus. 

Genus  XXIV.— POGONIAS. 

Pogonias  Lacdp^de,  Hist.  Nat.  Poiss.,  iii,  138,  1802  {fa8cialu8=oromis). 
Pogonathus  Lac^pMe,  Hist.  Nat.  Poiss.,  v,  121,  1803  (courhina  =  cromis). 

Type:  Pogonias  fasciatua  Lac^pfede. 

This  genus  contains,  so  far  as  known,  but  a  single  species,  a  large 
coarse  fish  of  our  Atlantic  coasts. 

ANALYSIS  OF  SPECIES  OF   POGONIAS. 

A.  Body  obloDg,  the  back  mach  elevated,  ventral  ontline  almost  straight,  the  depth 
rapidly  diminishing  from  the  first  dorsal  spine  backwards;  depth  2|  to  3 
in  length  ;  head  3i ;  profile  rather  steep  and  slightly  convex  ;  mouth  mod- 
erate, inferior,  the  maxillary  not  reaching  middle  of  eye,  3^^  in  head;  teeth 
in  broad  bands,  the  outer  series  above  scarcely  enlarged  ;  snout  blunt,  1  onger 
than  eye,  3|  to  4  in  head ;  lower  pharyngeals  large,  completely  united,  cov- 
ered with  many  blunt  molars  and  a  small  patch  of  conical  teoth  at  the  outer 
posterior  comer ;  gill-rakers  4  -\- 12,  very  short,  slender ;  dorsal  spines  high 
but  slender,  the  4th  highest,  2  in  head ;  caudal  subtruncate ;  second  anal 
spine  very  large,  about  2  in  head;  pectorals  about  as  long  as  head;  scales 
large^  those  on  breast  small ;  color  grayish  silvery,  with  4  or  5  broad  dark 
vertical  bars,  these  disappearing  with  age ;  fins  blackish.  D.  X-I,  19  to  21 ; 
A.  II,  5or  6;  scales  5-47  to  50-9 Ckomis,  107. 

X.  Body  deep,  the  depth  about  2^  in  length;  snout  blunt,  3f  in  head.  D.  X-I, 
21;  8cales47 ;  back  usually  without  distinct  oblique  streaks  .Var.  cromiSy  107  (a). 

XX.  Body  more  elongate,  the  depth  about  3  in  length ;  snout  more  acute,  '3}  iu 
head.  D.  X-I,  19;  scales  50;  color  more  silvery,  with  oblique  faint  dark 
streaks  along  the  rows  of  scales  above Var.  courbina,  107  (&). 

107.  POGONIAS  CROMIS. 

(The  Drum.) 

[Plates  X  and  XI.] 

a.  Var.  oromia, 

Lahrus  cramis  Liuntens,  Syst.  Nat.,  ed.  xii,  479,  1766  (Carolina).    Qmelin,  Syst.  Nat., 

1292,  1788  (Carolina). 
Pogonias  eromis  Goode  &  Bean,  Fishes  of  Essex  Coun^  and  Massachusetts  Bay,  17, 
1879  (Provincetown).  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.,  1879. 131  (Peusa- 
cola).  Bean,  Proc.  U.  S.  Nat.  Mus.,  1880,  93  (St.  John's  River,  Florida ;  near 
Charleston,  S.  C).  Jordan,  Cat.  Fish.  North  America,  93, 1885  (name  only). 
chromii  Schopf,  Schrift.  Naturforsch.  Freunde  Berlin,  viii,  156, 1788  (New  York). 
cAraiAM  Bloch  &  Schneider,  Syst.  Ichth.,  82, 1801  (Carolina).  Lac^pede,  Hist. 
Nat.  Poiss.,  iv,  314, 1802. 
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Pogonias  chromic  Cuvier,  Rfegn«  Animal,  plate  29,  fig.  1,  Ibl^.  Cav.  &  Val.,Hi8t.  N»t 
Poi88.,  V,  206,  18o0  (New  York;  Montevideo).  DeKay,  New  York  Fima, 
Fishes,  80, 1842  (New  York).  Storer,  Syn.  Fish.  North  Am.,  324, 1646  (copied). 
Holhrook,  Ichth.  S.  Carolina,  ed.  1,  112,  plate  16,  fig.  2  (Sooth  CaroUoi). 
Gttnther,  Cat  Fish.  Brit.  Mus.,  ii,270,  1860  (Lake  Pontchartrain).  Uhler& 
Lugger,  Fishes  of  Maryland,  98, 1876  (Eastern  Shore,  Maryland).  Jordan  & 
Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1878, 377  (Beaufort).  Jordan  &  Gilbert,  Proc- 
U.  S.  Nat.  Mus.,  1882,  280  (Pensacola ;  Galveston).  Jordan  &  Gilbert,  Proe. 
U.  S.  Nat.  Mus.,  1882,  605  (Charleston).  Jordan  &  Gilbert,  Syn.  Fish.  North 
Am.,  568,  1883.  Jordan  &  Swain,  Proc.  U.  S.  Nat.  Mus.,  1884,  233  (Cedir 
Key).  Jordan  &  Meek,  Proc.  U.  S.  Nat.  Mus.,  1884,  237  (St.  John's  Eiver, 
Florida).     Goode,  Hist.  Aquat.  Anim.,  367,  plates  121  and  122,  1864. 

Pogania8  fasciatus  Lac6p6de,  Hist.  Nat.  Poiss.,  iii,  137,  1802.  Cuv.  &,  Val.,  Hist  Nit 
Poiss.,  V,  210,  pi.  118, 1830  (New  York).  DeKay,  New  York  Fauna,  Fishes,  el 
pi.  14,  fig.  40,  1842  (New  York).  Storer,  Syn.  Fish.  North  Am.,  324,  m 
(copied).  Girard,  U.  S.  &  Mex.  Bound.  Survey,  11,  1859  (Brazoe  Saotia^). 
Holbrook,  Ichthyol.  S.  Carolina,  118,  pi.  16,  fig.  1,  1860  (South  Carolina). 
GUnther,  Cat.  Fish.  Brit.  Mus.,  ii,  270, 1860  (copied).  GUnther,  Ann.  sad 
Mag.  Nat.  Hist.,  July,  1880  (Rio  Plata). 

Muffil  grunniena  Mitchill,  Report  in  part  Fishes  New  York,  16,  1814  (New  York). 

Laln'tt8  grunniens  Mitchill,  Trans.  Lit.  and  Phil.  Soc,  405,  1815  (New  York). 

Mugil  gigas  Mitchill,  Report  in  part  Fishes  New  York,  16, 1814  (New  York). 

Scicena  gigas  Mitchill,  Trans.  Lit.  and  Phil.  Soc.,  413,  1815  (New  York). 

Pogonias  gigas  Ayres,  Fishes  of'Brookhaven,  L.  I.,  260,  1842  (Brookhaven,  L.  I.). 

Soiosnafusca  Mitchill,  Trans.  Lit.  and  Phil.  Soc,  409,  1815  (New  York). 

b,  Var.  courbina, 
Pogonaihus  courbina  Lac^pMe,  Hist.  Nat.  Poiss.,  v,  121,  1803  (Rio  Plata). 

Habitat — Atlantic  coasts  of  America ;  Long  Island  to  Mont^videa 

This  species  is  common  on  the  sandy  coasts  of  the  United  States, 
where  it  reaches  a  very  large  size.  It  is  probably  the  largest  of  all  the 
Scicenidw.    It  is  a  rather  coarse  fish,  of  no  great  value  as  food. 

There  is  no  doubt  that  all  the  North  American  names  belong  to  a 
sipglo  species,  the  form  called /a«cia^^  being  simply  the  young. 

The  South  American  form  {courbina)  is  scarcely  different  firom  the 
Northern.  We  have  examined  specimens  in  the  museum  at  Cambridg* 
from  Eio  Grande  do  Sul  and  other  localities  in  Brazil.  We  have  fouod 
only  the  slight  differences  noticed  in  the  analysis  above. 

Genus  XXV.— APLODINOTDS. 

AplodinotUB  Rafinesqne,  Journ.  de  Pbys.,^  1819, 418  (grunniens). 

Amblodon  Raftnesque,  Joum.  de  Phys.,  1819,418  (based  on  the  pharyngeal  teeth rf 

A.  grunniens,  supposed  to  belong  to  a  species  of  Bnffalo-fish). 
HaploidonotuB  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.,  1861,  102  (grunniens)  (amended  «• 

thography). 
EutychelithuB  Jordan,  Man.  Vert.,  ed.  i,  242,  1876  (richard8oni=grHnmieni). 

Type  :  Aplodinotus  grunniens  Rafinesque. 

This  genus  contains  a  single  species,  a  large  coarse  fish,  confioed  ifi 
the  fresh  waters  of  the  United  States.  The  genus  differs  firom  Bm 
cador  chiefly  in  the  complete  union  of  the  very  large  lower  pharyngeii 
bones. 


[95] 
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ANALYSIS   OF   SPECIES   OF  APLODINOTUS. 


a.  Body  oblong;  back  much  elevated  and  compressed;  depth  2|  in  length;  head  3i; 
profile  long  and  steep,  straightish ;  head  slightly  compressed ;  mouth  moderate, 
sabinferior,  low ;  the  maxillary  reaching  past  middle  of  eye,  3  in  head ;  teeth  in 
villiform  bauds,  the  outer  above  scarcely  enlarged;  lower  pharyngeals  completely 
united;  the  teeth  less  blunt  than  in ''Pogonias;  gill-rakers  short,  thickish,  6-f  14 ; 
preopercle  obscurely  serrated ;  snout  bluntish,  longer  than  eye,  4^  in  head ;  dorsal 
spines  strong  and  high ;  second  spine  highest,  2^  in  head ;  a  scaly  sheath  at  the 
base  of  spines;  the  two  dorsals  connected;  second  anal  spine  very  large,  more 
than  half  the  length  of  the  head ;  caudal  double  truncate ;  scales  rather  thin  and 
deep,  the  series  somewhat  oblique ;  scales  on  breast  rather  large ;  color  grayish 
silvery,  dusky  above,  sometimes  very  dark;  back  sometimes  with  oblique  dusky 
streaks  along  the  rows  of  scales.     D.  X,  30 ;  A.  II,  7 ;  scales^-55-13. 

Grunnibns,  108. 

108.  APLODINOTUS  GRUNNTCNS. 

[The  Frssh- water  Drum,  Gaspergou,  Thunder-pumper,  Shebpshead,  Croaker, 

Bubbler, White  Perch.) 

[Plate  Xn.] 

dplouinotus  grunniens  Rafinesque,  Journ.  de  Phys.,  1319,  8dXOhio  R.).  Graham,  Pre- 
liminary List  Kansas  Fishes,  77,  1884  (Kansas  River).  Jordan,  Cat.  Fish. 
North  America,  93,  1885  (name  only). 

dmblodon  grunniens  Rafinesque,  Ichth.  Ohiensis,  24, 1820  (OhioR.).  Agassiz^  Am.  Journ. 
Sci.  and  Arts,  1854  (Tennessee  R.).  Girard,  U.  S.  Pac.  R.  R.  Survey,  96,  plate 
23, 1859  (St.  Louis;  Arkansas  R.  ;  Poteau  R.  ;  Milk  R.). 

Haploidonoiu8  grunniens  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1861,  104.  Jordan,  Fishes 
of  Upper  Georgia,  319, 1876  (French  Broad  R. ;  Cumberland  R. ).  Jordan,  Man. 
Vert.,  ed.  i,  241, 1876.  Nelson,  Fishes  Illinois,  44, 1876  (Lake  Michigan).  Jor- 
dan, Cat  Fish.  Illinois,  50, 1878 (La  Salle ;  Peoria).  Bean,  Proc.  U.  S.  Nat.  Mus., 
1880,  94 (Sandusky,  O. ;  Cincinnati,  O. ;  Detroit,  Mich. ;  Au  Sable  Riv.,  Mich.). 
Jordan  &  Gilbert,  Syn.  Fish.  North  America,  567,  1883.  Jordan,  Ohio  Geol. 
Survey,  iv,  983, 1883  (Ohio  R. ;  Great  Lakes).  Forbes,  Catalogue  Fish.  Illinois, 
62,  1884  (Lake  Michigan;  Illinois  R.,  Ohio  R.).  Goode,  Hist.  Aquat.  Anim., 
370,  plate  123,  1884. 

Scictna  08cula  Lesueur,  Journ.  Acad.  Nat.  Sci.  Phila.,  1822,  252,  plate  13.  Kirtland, 
Rept.  Zool.  Ohio,  168, 192,  1838  (Ohio). 

Currina  oscula  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  v,  98, 1836  (copied).  Richardson,  Faan. 
Bor.  Amer.,  iii,  68,  1836.  Kirtland,  Bost.  Journ.  Nat.  Hist.,  iii,  350,  plate  6, 
fig.  3,  1840.  DeKay,  New  York  Fauna,  Fishes,  73,  plate  21,  fig.  63,  1842  (New 
York).  Storer,  Syn.  Fish.  North  Am.,  319, 1846  (copied).  Gunther,  Cat.  Fish. 
Brit.  Mus.,  ii,  297,  i860  (Ohio  Canal;  Lake  Pontchartrain). 

SeianagrUea  Lesueur,  Journ.  Acad.  Nat.  Sci.  Phila.,  1822,  254. 

Cwrvina  grUea  DeKay,  New  York  Fauna,  Fishes,  76,  1842  (New  York). 

Corvina  richardfoni  Cnv.  &  Val.,  Hist.  Nat.  Poiss.,  v,  100  (Lake  Huron).  Richardson, 
Faun.  Bor.  Amer.,  64,  77,  1836.  DeKay,  New  York  Fauna,  Fishes,  76,  plate 20, 
fig.  55, 1842.  Storer,  Syn.  Fish.  North  Am.,  320, 1846  (copied).  Gtinther,  Cat. 
Fish.  Brit.  Mus.,  ii,  298,  1860  (copied). 

Haplddonotus  richardaoni  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1861,  105  (name  only). 

Eulyehelithus  richardsoni  Jordan,  Man.  Vert.,  ed.  i,  242,  1876  (copied). 

Amblodon  ooncinnus  Agassiz,  Amer.  Jour.  Sci.  Arts,  1854,  307  (Tennessee  R.). 

HapIoidanotM  MncinnM  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1861,  104  (name  only). 
Jordan,  Man.  Vert.,  ed.  i,  242,  1876  (copied). 
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Amblodon  lineatua  Agassiz,  Am.  Jour.  Sci.  Arte,  1855,  307  (Osage  River). 
Haploidonoius  lineatus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1861,  105  (name  only).  Jor- 

dau,  Man.  Vert.,ed.  i,  242,  1876  (copied). 
Amblodon  neglectus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,   167  (Rio  Grande). 

Girard,  U.  S.  aod  Mex.  Bound.  Survey,  12,  plate  v,  fig.  6-10, 1859  (Rio  Grande, 

Matamoras). 
Haploidonotua  neglectus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1861, 105  (namft  only). 
Corvina  (Amblodon)  neglecta  Steindachner,  Ichth.  Notizen,  vi,  1867,  38  (•*  southern  part 

of  the  west  coast  of  the  United  States''). 

Hahitat. — Fresh  waters  of  the  Eastern  United  States,  chiefly  west  of 
the  AUeghanies;  Great  Lakes  to  Dakota,  and  Texas. 

This  species  is  one  of  the  common  inhabitants  of  oar  deep  and  slog 
gish  rivers  and  of  oar  lakes.  Under  favorable  circamstances  it  reaches 
a  large  size,  and  a  weight  of  40  to  50  ponnds.  It  is  held  in  rather  low 
esteem  as  a  food-fish,  its  flesh  being  rather  coarse  and  flavorless.  Id 
the  lake  region,  as  the  ^^  Sheepshead,"  it  i^  altogether  worthless,  bat 
farther  sonth  it  holds  a  higher  rank,  the  "  White  Perch  ^  of  the  Ohio 
being  regarded  as  a  tolerable  food-fish.  In  Texas  the  same  species,  as 
the  "  Gaspergoa,"  is  regarded  as  one  of  the  best  of  the  river  fish. 

There  is  no  doabt  that  all  of  the  nominal  species  above  enumerated 
shoald  be  referred  to  a  single  one,  A.  grunniens. 

Genus  XXYI.— EQUES. 

Equea  Bloch,  Ichthyologia,  1793  (amerioanu8=lanceolatu$), 

EqoietuB  Rafinesque,  Analyse  de  la  Nature,  1815,  86  (sabstitnte  for  Eqtieij  the  latter 

name  being  considered  too  short). 
Parequea  (Gill  Mss.)  Goode,  Ball.  U.  8.  Nat.  Mas.,  v,  50,  1875  (acuminatum). 

Type:  Eqties  americanus  ^looh^^Chmtodon  lanceolatus  L. 

This  genus  is  one  of  the  most  remarkable  in  the  family  in  respect  to 
its  osteology,  as  well  as  to  the  coloration  of  some  of  its  species.  One 
of  the  four  known  species,  Eques  acuminatus,  resembles  considerably 
Scuena  and  other  typical  members  of  the  family,  while  the  bizarre  form 
and  coloration  of  Eques  lanceolutus  gives  it  some  resemblance  to  the 
Chsetodonts.  The  two  other  species  are,  however,  intermediate^  and  we 
know  of  no  sufficient  character  on  which  Pareques  can  be  maintained 
as  a  distinct  genus. 

ANALYSIS  OF  8PJBCIES  OF  EQUKS. 

a.  Dorsal  rays  X  to  XII-I,  36  to  46 ;  first  five  or  six  of  the  intemearals  *  wedg«d  in 
between  the  nearals  of  the  second  and  third  vertebrse,  the  rest  b©tw€«a 
third  and  foarth.  (Pareques  Gill.) 
b.  Profile  elongate,  rather  steep,  bat  not  nearly  vertical ;  distance  from  snoat  to 
first  dorsal  spine  about  eqaal  to  depth  of  bpdy  (form  approaching  tliAt 
of  Sciama  umbra), 
c.  Dorsal  spines  little  elevated,  the  long^t  about  5^  in  length  of  body;  vertie*' 
fins  unspotted ;  body  oblong,  compressed,  the  back  somewhat  elertted : 
eye  about  equal  to  snoat,  4  iu  head ;  interorbital  area  not  quite  as  broid 
as  eye ;  preorbital  l^  in  eye ;  mouth  larger  than  in  Eques  punctatus.  max- 

*  Not  examined  in  Eques  pulcher. 
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illary  reaching  past  middle  of  orbit ;  teeth  of  upper  jaw  slightly  en- 
larged; gill-rakers  short,  rather  slender,  6  -f-  9  ;  caudal  peduncle  and  fin 
less  deep  than  in  Eques  punctatus  ;  second  anal  spine  slightly  shorter  than 
soft  rays,  2^  in  head ;  soft  dorsal  scaly ;  scales  large,  the  series  below 
lateral  line  slightly  oblique;  longitudinal  streaks  on  body  not  following 
the  rows  of  scales Acuminatus,  109. 

9.  Color  nearly  black,  with  longitudinal  whitish  stripes  on  the  body,  not  on 
the  fins ;  one  stripe  from  upper  edge  of  eye  straight  to  upper  edge  of  caudal 
peduncle,  one  just  above  this  to  last  rays  of  soft  dorsal,  two  confluent 
behind  from  nape  to  middle  of  soft  dorsal,  two  below  the  first  from  pec 
toral  to  base  of  caudal,  the  lowest  to  edge  of  caudal  peduncle ;  fins  dusky 
Head  3 ;  depth  2J.    D.  X-I,  38  to  40 ;  A.  II,  7  ;  scales  50 ;  eye  4  in  head 
snout  3f ;  maxillary  3 ;  second  anal  spine  2^^ ;  longest  dorsal  spine  1} 
pectoral  1|.    (West  Indian  specimens. ) YaT.'acuminatua,  109  (a) 

XX,  Coloration  dark  smutty  brown,  with  traces  only  of  seven  paler  streaks 
region  at  base  of  soft  dorsal  darker;  spinous  dorsal,  tips  of  ventrals,  and 
inside  of  gill  cavity  black;  fins  otherwise  smutty.    Head  3^  in  length 
depth  2f.    D.  X-I,  40;  A.  II,  7;  scales  6-51-10 ;  second  aual  spine  2i; 
eye  4  ;  snout  4 ;  maxillary  2^.    (Specimens  from  Charleston.) 

Var.  umbro8U8,  109  (6). 
Dorsal  spines  elongate,  the  longest  2f  in  length  of  body ;  soft  parts  of  vertical 
fins  with  white  spots ;  body  robust,  the  back  much  compressed,  the  gen- 
eral form  much  as  in  Eques  acuminatuSy  but  the  caudal  peduncle  deeper 
and  more  compressed ;  profile  rather  steep,  depressed  over  the  eye ;  snout 
slightly  longer  than  eye,  3^  in  head;  eye  as  wide  as  interorbital  region; 
preorbital  broad,  as  wide  as  eye ;  mouth  small,  sub-inferior ;  maxillary 
almost  entirely  concealed  below  the  preorbital,  2^  in  head,  reaching  to 
below  middle  of  eye ;  teeth  in  both  jaws  in  broad  bands,  the  outer  series  of 
the  upper  Jaw  enlarged;  preopercle  entire,  the  membrane  with  slight 
ciUa;  gill-rakers  small,  slender,  6-f-II)  lower  pharyngeals  small;  the 
teeth  all  conical,  those  of  the  posterior  angle  and  inner  series  somewhat 
enlarged ;  anterior  dorsal  spines  as  high  as  body ;  membranes  of  the  soft 
portions  of  the  vertical  fins  closely  scaled  to  the  tip;  caudal  broadly 
rounded;  anal  short  and  high;  second  spine  about  f  of  longest  ray,  3  in  head; 
anal  spine  placed  midway  between  base  of  pectoral  and  base  of  caudal ; 
pectorals  and  ventrals  short  and  equal,  1|  in  head.  Color,  dark  brown,  a 
light  bar  in  front  of  eye  extending  around  the  chin,  a  second  pale  bar 
extending  around  the  head  immediately  behind  the  eyes,  a  third  extend- 
ing from  in  front  of  dorsal  over  base  of  pectorals ;  a  light  bar  along  base 
of  soft  dorsal;  a  light  bar  extending  from  behind  the  elevated  portion 
of  the  spinous  dorsal  downwards,  dividing  into  two,  the  branches  running 
straight  back,  the  upper  branch  to  beginning  of  last  fourth  of  soft  dor- 
sal, the  lower  branch  to  baseof  caudal;  2or31ight,  undulating  longitudinal 
bars  below  these ;  fins  all  dark  brown,  the  soft  portions  of  the  vertical 
fins  with  many  whitish  stellate  spots.  Head  3f  in  length ;  depth  3.  D.  XI 
or  XII-I,  46;  A.  11,6  or  7  ;  scales  8-55  to  59-11  or  12.  ..Punctatus,  110. 
Profile  very  steep,  "steeper  than  in  Equea  lanceolatus,^*  Body  deepest  below 
first  dorsal  spine,  thence  rapidly  tapering  to  the  narrow  caudal  pedun- 
cle ;  eye  3  in  head ;  snout  1^  in  eye ;  mouth  subinferior,  the  thick  convex 
snout  projecting  beyond  it ;  first  ventral  ray  filiform,  3^  in  body ;  longest 
dorsal  spines  If  to  2f  in  length  of  body,  their  height  nearly  twice  that  of 
the  body  below  them;  color  olivaceous,  three  dark-brown  longitudinal 
bands  along  the  sides,  the  middle  one  from  eye  backwards  reaching  tips 
of  the  middle  caudal  rays ;  the  upper  from  occiput  backward  to  end  of 
.  soft  dorscl  ^  the  lower  from  lower  corner  of  eye  to  behind  anal ;  two  very 


440         REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.       [98] 

faint  broad  cross-bars,  the  anterior  from  base  of  first  dorsal  to  ventnla, 
the  next  from  middle  of  soft  dorsal  to  anal ;  tip  of  suout  and  chin  black; 
an  obliqne  bar  below  eye ;  spinous  dorsal,  pectoral,  and  yentral  black, 
edged  with  white  f  edges  of  caudal  yellowish  ;  anal  with  brown  |K>mts 
anteriorly.     Head  3|  to  3i  in  total  length ;  depth  the  same.    D.  X-1, 37 

or  38;  A.  II,  7;  lat,  1.  50.]    {Steindachner.) Pulcher,UI 

€UL  Dorsal  rays  XIV  or  XV-I,  53;  about  twelve  of  the  anterior  intemeorals  wed^d 
in  between  the  occiput  and  the  -neural  spine  of  the  third  vertebra;  pro- 
file almost  vertical,  the  distance  from  tip  of  snout  to  first  dorsal  sp'uie 
much  less  than  depth  of  body.  {Eques. ) 
d.  Body  deepest  below  first  dorsal  spine,  rapidly  tapering  to  the  narrow  caudal 
peduncle ;  profile  very  steep,  little  convex ;  eye  little  longer  than  sDoat, 
about  4  in  head  ;  preorbital  broad,  nearly  as  wide  as  eye  ;  month  siull, 
slightly  oblique;  maxillary  reaching  to  below  anterior  fourth  of  eje ; 
teeth  all  villiform  in  broad  bands,  the  outer  scarcely  enlarged ;  preoperefe 
with  a  fringed  membranons  border ;  gill-rakers  very  short  and  sleoder, 
6-|-9;  anterior  dorsal  spines  much  elongate.  If  in  body;  soft  raysbw, 
the  membranes  scaled  to  the  tips ;  anal  small ;  its  second  spine  3  in  head; 
ventrals  1^  in  head;  pectorals  scarcely  shorter ;  color,  light  yellowish; a 
narrow  brownish  band  from  the  corner  of  the  mouth  ap  across  the  mid- 
dle of  the  eye,  and  meeting  its  fellow  on  top  of  head  ;  another  broader 
band  edged  with  a  narrow  white  line  on  each  side  from  the  nape  down 
and  back  over  opercle,  meeting  its  fellow  between  the  ventral  fins  aad 
extending  to  the  tips  of  their  outer  rays;  a  third  and  still  broader haod, 
also  bordered  by  white,  extending  from  the  tips  of  the  dorsal  spinea  to 
their  base,  then  downward  and  backward  to  the  tips  of  the  middle  caa- 
dal  rays ;  body  below  this  band  silvery  white ;  above  i  t  somewhat  darker. 
Head  4  in  length;  depth  2f.  D.  XIV  to  XVI-I,  53;  A.  II,  5;  icak* 
irregnlar,  with  smaller  ones  intermixed Laxckolatus,  Hi 

109.  EQUES  AOUMINATnS. 

a.  Var.  acuminatus. 

(xrammistes  acuminatiM  Bloch  &  Schneider,  Syst.  Ichth.,  184,  1301. 

Equts  acnminatus  Castelnau,  Anim.  Nouv.  ou  Rares  de  TAm^r.  du  Sod,  10, 1655.  GSi- 
tber,  Cat.  Fish.  Brit.  Mus.,  ii,  280,  1860  (Cuba).  Poey,  Memorias,  ii,  370,  m 
(Cuba);  Synopsis,  325, 1868  (Cuba).  Cope,  Ichthyol.  Lesser  Antilles,  471,  liCl> 
(St.  Croix).  Poey,  Enumeratio,  49,  1875  (Cuba).  Jordan,  Cat.  Fisb.  North 
America,  94,  1885  (name  only). 

Pareqiies  acuminatm  Goode,  Bull.  U.S.  Nat.  Mus.,  v,  50,  1876  (Bermudas).  Bean,  la- 
tcrnat.  Fish.  Exhib.  Berlin,  54,  1883  (Key  West). 

Eques  Uneatua  Cuv.  &.  Val.,  Hist.  Nat.  Poiss.,  v,  1830,  169  (Brazil). 

5.  Var.  umbroaus, 

Scieena  acuminata  Jordan  &  Gilbert,  Syn.  Fish.  North  Am.,  573,  1883  (Penaaeola). 
Equea  acuminaiua  utilbroaaa  J ovilaii  &  Eigenmann,  var.  nov.  (Charleston;  Penaaeola). 

Habitat — West  Indian  fauna,  South  Carolina  to  Brazil ;  var.  umbrom 
on  the  United  States  coast. 

This  species  is  not  uncommon  in  the  West  Indies.  In  several  respect* 
it  differs  widely  from  the  type  of  the  genus  Eques,  in  all  these  respects 
approaching  the  type  of  the  genus  Scicena,  It  however  seems  impos^ 
sible  to  regard  Fareques  as  a  genus  distinct  from  Eque^j  as  in  sereni 
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regards  Eqnes  punctatiis  is  iutermediate  between  Eques  acumlnaUis  and 
Eques  lanceolatus. 

A  third  species  of  the  sabgenas  Pareques  was  obtained  by  Professor 
Gilbert  at  Panama,  but  the  types  were  destroyed  by  lire  before  a  de- 
Bcription  coald  be  published. 

Northern  specimens  of  this  species  (Charleston,  Pensacola,  Key 
West)  are  much  more  plainly  colored  than  the  ordinary  West  Indian 
form.  We  propose  for  such  the  varietal  name  of  Eques  acuminairis  urn- 
brosusy  taking  as  our  type  a  specimen  from  Charleston  sent  us  by  Mr. 
Charles  C.  Leslie. 

Of  the  ordinary  striped  form  we  have  examined  specimens  in  the 
moseam  at  Cambridge  from  Bio  Janeiro,  Porto  Rico,  St.  Thomas,  and 
Sombrero.  Our  description  of  var.  dcuminatt^  is  especially  drawn  from 
No.  563,  M.  C.  Z.,  from  the  island  of  Sombrero. 

110.  EQUES  PUNCTATUS. 

(Serrana.) 

Serrana  httpanU  Parra,  Piezas  de  Hist.  Nat.  de  Caba.  2,  plate  2,  lower  figure,  1767 
(Cuba). 

Eqmm  punctatus  Bloch  &  Schneider,  Syst.  Ichtb.,  lOG,  1801  (based  on  Parra,  2,  plate  2, 
fig.  2).  Desmarest,  Premiere  Decade  Ichthyol.,  40,  plate  iii,  fig.  2, 1823  (Cuba). 
Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  v,  167,  plate  116,  1830  (Cuba,  Martinique). 
Storer,  Syn.  Fish.  North  Am.,  322,  1846  (copied).  Guntber,  Cat.  Fish.  Brit. 
Mu8.,  ii,  281,  1860  (Jamaica).  Poey,  Proc.  Acad.  Nat.  Sci.  Pbila.,  1863,  173 
(Parra,  plate  2,  lower  figure).  Poey,  Synopsis,  325,  1868  (Cuba).  Cope, 
Ichthyol.  Lesser  Antilles,  471,  1870  (St.  Croix).  Poey,  Enumeratio,  49,  1875 
(Cuba).     Jordan,  Proc.  U.  S.  Nat.  Mus.,  1886,  43  (Cuba). 

Habitatp — West  Indian  fauna. 

This  handsomely  colored  species  is  not  uncommon  in  the  West  Indies, 
The  specimen  here  described  was  obtained  by  Dr.  Jordan  at  Havana. 
Others  are  in  the  museum  at  Cambridge,  from  Cuba  and  from  J^r^mie. 
Hayti. 

111.  EQUES  P.ULCHER. 

Eqnetpulcktr  Steindachner,  Ichth.  Notizen,  vi,  43,  1867  (Barbadoes). 

Habitat — West  Indian  fauna ;  Barbadoes. 

This  species  is  known  from  Steindachner's  description  om^. 

112.  EQUES  LANCEOLATUS. 

(Serrana.) 

€hiapency  Edwards,  '' Gleanings,  plate  210''  ^Caraibes  islands''). 

CkiJttodan  lanceolatus  Linnaeus,  Syst.  Nat.,ed.  x,  277,  1758  (based  on  Edwards,  plate 
210).  LinnsBUS,  Syst.  Nat.,ed.  xii,  466,  1766.  Gmelin,  Syst.  Nat.,  1254,  1788 
(copied^. 

SeUna  lanceolaia  Castelnau,  Anim.  Nouv.  on  Rares  de  l'Am6r.  du  Sud,  10,  1855. 

Eqmet  lanceolatus  Giiuther,  Cat.  Fish.  Brit.  Mu8.,ii,  279,  1860  (West  Indies).  Poey, 
Enumeratio,  49, 1875  (Cuba).  Poey,  Synopsis,  325, 180S  (Cuba).  Poey,  Proc. 
Acad.  Nat.  Sci.  Phlla.,  18a3,  177  (Parra,  plate  2).  Cope,  Ichth.  Lesser  Antil- 
les, 471,  1870  (St.  Croix;  St.  Martin).  Jordan  &  Gilbert,  Syn.  Fish.  North 
Am.,  932, 1883  (Pensacola).  Jordan,  Cat.  Fish.  North  America,  94,  1885  (uame 
only). 
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Serrana  Parra,  Piezas  de  Hist.  Nat.  de  C>iba,  plate  2,  upper  6gure,  17H7  (Caba). 
Eqaes  americanm  Blocb,  Ichthyol.,  plate  347,  1793.     Bioch  &  ScliDeider,  Systlcbtb., 

105,  1801. 
Eqties  punctatus  var.  Bloch  <&  Schneider,   Syst.  Ichth.,  106,  1801  (based  on  Pam, 

plate  2,  fig.  1). 
Equ€8  halteatiis  Cavier,  Rt^gne  Animal,  plate  29,  fig.  2,  1829.    Cuv.  &Tal.,  HiK.NaL 

Pois8.,v,   165,  1830  (Martiuique).    Storer,  Syii.  Fish.  North  Am.,  1^  !;*« 

(copied). 
ScicBna  edwardi  Gronow,  Cat.  Fish.,  ed.  Gray,  53,  1854. 

Habitat — West  Indian  fauna,  ranging  northward  to  Pensacola. 

This  interesting  fish  is  widely  distributed  in  the  West  Indian  waten. 
The  specimen  described  by  us  is  in  the  National  Museum,  having  been 
taken  near  Pensacola. 

RECAPITULATION. 

The  following  is  a  list  of  the  species  of  Soitenidce  recognized  by  osas 
occurring  in  the  waters  of  America  and  Europe.  The  distribution  io 
general  of  each  species  is  indicated  by  the  use  of  the  following  letters. 

E.  Europe. 

N.  Atlantic  coast,  north  of  Cape  Hatteras. 

S.  South  Atlantic  and  Gulf  coast. 

W.  West  Indies. 

C.  California. 

P.  Pacific  coast  of  Mexico  and  Central  America. 

F.  Rivers  of  North  America. 
B.  Coasts  of  Brazil. 

A.  Rivers  of  South  America  (Amazdn). 
V.  Pacific  coast  of  South  America. 


Subfamily  I.-OTOUTHINiE. 

1.  Seriphus  Ayres. 

1.  Seriphus  polltus  Ayres.     C. 

2.  Archoscion  Gill. 

$  Isopisthus  Gill. 

2.  Archoscion  remiftr  (Jordan  &  Gilbert).     P. 

3.  Archoscion  parvipinnis  (Cuv.  &  Val.).     W.,  B. 

$  Archoscion. 

4.  Archoscion  analis  (Jenyns).    V. 

3.  CeatreuB  Gronow.    (To  be  called  Cynoscion^  if  Cestreus  be  regarded  as  preocenpi» 
by  Cestrceus.) 

5.  Cestreus  prxdatorius  Jordan  &  Gilbert.     P. 

6.  Cestreus  acoupa  (Lac6p^.de).    B. 

7.  Cestreus  squamipinnis  (Giiuther).     P. 

8.  Cestreus  othonopt^rns  (Jordan  &  Gilbert).     P. 

9.  Cestreus  striatus  (Cnvier).     B. 

10.  Cestreus ohHqnatuH{Vi\\iinc'ieu\}Cii).  W.  (Doubtful species ;  onknowntoi^ 

11.  Cestreus  no  thus  {\lo\h\oo\i).     S. 

12.  Cestreus  regalis  (Bloch  &.  Schneider).     N.,S. 
12  (6). thalas,sinu8  (Holbrook).     S. 

13.  Cestreus  rcticulatnn  (Giiuther).     P. 

14.  Cestreus  nehuhsus  (Cuv.  &  Val.).     S. 

15.  Cestreus  parvipinnis  (Ajrea).     C. 
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16.  Cesireiis  xanthulum  (Jordan  &  Gilbert).     P. 

17.  Cesireus  albns  (Oiintherj.     P. 

18.  Cestreua  stolzmanni  (Steindachuer).     P. 

19.  Cestreua  nobVia  {A,jTe9),    C. 

20.  Ce»treu8  phwcooephalus  (Jordan  <&  Gilbert).     P. 

21.  Ceatreus  leiarchua  (Cuv.  &  Val.).    W.,  B. 

22.  Cestreus  vireacens  (Cuv.  &  Val.).     B. 

23.  Cestreua  microlepidotua  (Cav.  &  Val.).     B. 

24.  Cestreua  aieindachneri  Jordan.     B. 

25.  Cestreus  hairdi  (Steindachner).     B. 

Lncylodon  Cuvier. 

26.  Ancjfhdon  ancylodon  (Bloch  <&  Schneider).     B.,P. 


Subfaanily  H.-SOI^ININiE. 

Tebris  Cuv.  <&  Val. 

27.  Nebri^  microps  Cuv.  &  Val.     B.,  P. 

arimas  Cav.  &  Val. 

28.  Larimus  argenteus  (Gill).     P. 

29.  Larimus  breviceps  (Cuv.  &  Val.).    W.,B.,P.     (Perhaps  more  than   one 

species  included  in  the  synonymy. ) 

30.  Larimua  stahli  (Poey).     W. 

31.  Larimits  fasciatua  Hoi  brook.     S. 

^dontoscion  Gill. 

32.  Odontoacion  dentex  (Cuv.  &  Val.).    W. 

kxrvtda  Jordan  &  Eigcnmann. 

3:J.  Corm [a  fikUTop8( Steindachner).     P. 

34.  Corvala  alalia  Jordan  &  Eigenmann.    S. 

35.  Corvula  aabcequalia  (Poey).     W. 

36.  Corvula  batabana  (Poey).    W. 

^lagioflcion  Gill. 

37.  riagioacian  aquamoaiaaimua  (Heckel).     A. 
3i*j.  PJagioacion  aurinamenaia  (Blocker).     A. 
I^J.  Plagioacion  auratua  (Castelnau).     A. 

Balrdiella  Gill. 

40.  Bairdiella  archidium  (Jordan  <&  Gilbert).    P. 

41.  Bairdiella  chryaura  (Lac^pMe).     S. 

42.  Bairdiella  enaifera  (Jordan  &  Gilbert).     P. 

43.  Bairdiella  iciatia  (Jordan  &,  Gilbert).     P. 

44.  Bairdiella  ronchua  (Cuv.  &  Val.).     W.,  B. 

45.  Bairdiella  armata  Gill.    P.,  W.,  B. 

46.  Bairdiella  alula  (Jordan  &  Gilbert).     P.  (Doubtfol  species.) 

47.  Bairdiella  chryaoleuca  (Gilnther).     P. 

Stelliferaa  Stark. 

48.  Stelliferua  oaciiana  (Jordan  &  Gilbert).     P. 

49.  Stelliferua  raatrifer  Jordan.     B. 

50.  Stelliferua  fUrihi  (Steindachner).     P. 

51.  Stelliferua  minor  (Tschudi).     V. 

52.  SUlliferua  atellifer  (Bloch).     B. 

53.  Stelliferua  lanceolatus  {Yiolhiook),     S. 

54.  Stelliferua  erici/mha  (Jordan  &  Gilbert).    P. 

55.  Stelliferua  maao  Jordan.    B. 

56.  Stelliferua  micropa  (Steindachner).    B. 
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12.  Sciaena  (Artedi)  Linniviis. 

$  Ophiascion  Gill. 

57.  Sciwna  gilli  (Steiudacbuor).     B. 

58.  Sci(Pna  adusla  Agassiz.     B.,  W. 

59.  Sciwna  typica  (Gill).     P.     (Xomen  inept  urn;   perhaps  to  be  called  &m 

ophioscion,) 

60.  Scicena  imiceps  (Jordan  &  Gilbert).     P. 

61.  ScifBua  sclera  Jordan  &  Gilbert.    P. 

62.  Sciwna  vermicularis  GUnther.     P» 

$  Sciamops  Gill. 

63.  Sciama  ocellata  LinnsBUs.     S. 

$  Johnius  Bloch. 

64.  Sciwna  heterolepia  Bleeker.    B.     (Species  unknown  to  us.) 

^  Pseudosciwna  Bleeker. 
C5.  Sciwna  aquila(Lskc6\ihdii).     E.    (Perhaps  to  be  called  iSci<r«a/io/tf/e/AI 

$  CaUau8  Jordan. 

66.  Sciwna  deliciosa  Tschudi.     V. 

$  Sciwna  (=  Corvina  Cuvier). 

67.  Sciwna  umJyra  Linnaeus.    E. 

^  Cfc«Zo<rema  Tschudi. 

68.  Sciwna  satuma  (Girard).    C. 

69.  Sciwna  fasoiata  (Tschndi),     V. 

13.  Roncador  Jordan  &  Gilbert. 

70.  i^oncador  a/ear/tJTt  (Steindachner).     C. 

14.  LeioBtomuB  Lacdpode. 

71.  LeioatomM  xanthurua  Lac6p6de.    S.  (W.  T) 

15.  Pachyurus  Agassi  z. 

$  Pachyurna. 

72.  Pachyurus  squamipinnis  Agassiz.    A. 

^  Lepipterus  Cuv.  &  Val. 

73.  Pachyurus  francisci  (Cav.  &  Val.).    A. 

74.  Pachyurus  bonariensis  Steiudaclinor.    A. 

75.  Pachyurus  schomburgki  Giiiitbur.    A. 

16.  Pachypopa  Gill.     (Perhaps  a  subgenus  under  Pachyurus.) 

76.  Pachypops furcrans  (Lacdpedo).    A. 

77.  Pachypops  trifili 8  (^iiiWvY  &  Troschcl).    A. 

78.  Pachypops  adspersus  (StGimXiichneY).    A.     (Perhaps  to  be  called  "■  J" 

niens. ) 

17.  Polycirrhus  Bocourt. 

79.  Polycirrhus  dnmerili  Bocourt.     P. 

80.  Polycirrhus  hrasiliensis  (Steiudachner).     B. 

81.  Polycirrhus jitruanus  (Steiudachner).     V. 

18.  Q^nyonemuB  Gill. 

82.  'Genyonemus  Uneatus  (Ayres).     C. 

19.  Micropogon  Cuvier  &  Valenciennes. 

8.3.  Micropogon  undulatus  (Linnaeus).     S. 

84.  Micropogon  farnieri  {Dcsmarest).     W.,  B. 

85.  Micropogon  ectenes  Jordan  &  Gilbert.     P. 
66.  Micropogon  altipinnis  Guuther.    P. 
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rmbrina  Ciivier. 

87.  Umhr ina  cirrosa  {h'lnniBVLs).     E. 

^.  Umbrina  reedi  Glinther,     V. 

69.  Umbrina  bronssoneti  Cuv.  «fe  Val.     S.,  W.,  B. 

90.  Umbrina  roncador  J ord'JLU  &,G\\hert.     C. 

91.  UmhnnaxaniiGiW.    P. 

92.  Umbrina  galapagorum  Steinclachner.     V. 

93.  UmJmna  doraalia  Gill.     P. 

AenticirrhiiB  Gill. 

$  Cirrimens  Gill. 

94.  Miniicirrhue  ophice:)halu8{  J euyna).   'V. 

$  Menticirrkus. 

95.  lfeii(totrrAii«  nmua  Jordan  &  Ei^eumaDD.     P. 

96.  Menticirrhus  na8U8  {Giiuthev),     P. 

97.  JfentioirrAif«  agassizi  Jordan.     V. 

98.  Menticirrhu8 panamenais  (Steindachuer).     P. 

99.  Menticirrhus  mar iinicensis {Cuy,  &  Val. ).    W.,  B.    ( Daabtfiil  species ;  prob- 

ably a  variety  of  the  next. ) 

100.  Menticirrhua  americanus  (Linnaeus).     S. 

101.  Menticirrhus  sojcatilis  (Bloch  &.  Schneider).     N.,  S. 

102.  Menticirrhus  undulntus  (Girard).     C. 

$   Umbrulxi  Jordan  <fe  Eigenmann. 

103.  Menticirrhus  eJongatus  {GvLuihQv).     P. 

104.  Menticirrhus  littoralis  (Holbrook).     S. 

^aralonchuruB  Bocourt. 

105.  Paralonchurus petersilioGQwii,    P. 

LonchuruB  Bloch. 

106.  Lonohurus  lanceolatus  (Bloch).     B. 

PogoniaB  Lac<5p6de. 

107.  Pogonias  cromis  (hinnsdus),     S. 
107(6). courbina  (Lac^pMe).     B. 

AplodinotQB  Rafiaesqne. 

108.  Jplodinotus  grunniens  Rafinesque.     F. 

Sqnes  Bloch. 

§  Pareques  Gill. 

109.  Egites  acuminafii*  (Bloch  &  Schneider).     W. 
109(^6). umbrosus  Jordan  &  Ei|^umanu.    8. 

110.  J5gM«»pi*nc/a<M«  (Bloch  &  Schneider).    W. 

111.  Eques  pulcher  (Steindachner).     W.  * 

J  Eques. 

112.  Eques  lanceolatus  (Linnseus).     W.,  S. 

roiANA  University, 

Bloomingtonj  Ind.y  July  25y  1887. 
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Note  on  Ceatroua  apd  CgnoBcwn, 

The  generic  name  CynoBcion  Gill  most  be  nsed  instead  of  Cestretu  for  the  Wflik- 
fishes.  Professor  QUI  calls  my  attention  to  the  prior  use  of  Ceatreiu  by  McClelliDd 
( Jonm.  Nat.  Hist.,  v.  2,  p.  151)  in  1842,  for  a  genus  of  gobies  (=  PtUmobuiU  Bleeker). 
The  type,  Cestreu8  minimus  McClelland  =  Eleotris  amboinensia  Day.  For  the  Sciasoid 
genus,  Cestreu9  (1854),  must  give  place  to  Cynosdon, 


LIST  OF  PLATES. 

Plate  L 

Fig.  1. — Cyno9oion  regale  Bloch  &  Schneider^  The  Weak-fish,  or  Squeteague...  '^ 
2. — Cynosoion  nebuloeum  Cuvier  &  ValeDcienaes.  The  Spotted  Weak-fisJi.  *' 
3. — Bairdiella  chryaura  Lac^p^de.    The  Mademoiselle,  or  Yellow-tali ^ 

Plate  II. 

4. — Sdama  ocellata  Liunssus.    The  Red  Drum,  or  Channel  Bass ® 

5. — i^onccklor  «/earn«t  Steiudachner.    The  Roncador ^ 

6. — Leioatomua  xanthurue  L,ac6p'ede,    The  Spot ^ 

Plate  III. 

7. — Aficropogon  undulatus  JjiDumna,    The  Croaker '^ 

8. — Menticirrhua  amerioanus  Linnseus.    The  Carolina  Whiting '^ 

9. — IfenfictrrAtM  0axa^(7t8  Bloch  &  Schneider.    The  King- fish ^ 

Plate  IV. 

10. — PogoniM  cromia  JjlnuydUB.    The  Drum  (young) ^ 

11. — Pogoniaa  cromia  Jjinnaias.    The  Drum  (adult) * 

12. — Jplodinotua  grunniena  Rafinesque.   The  Fresh-water  Drum,  or  Gaspergoo  $ 


Fw.  t.— CVNoacioN  R 


It  Spottxj  WHk-tiih. 
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'FtO.  II.— POGONIAS  CROMIS 


IISTDEX. 


[KOTB.->The  references  are  to  page-flgaret  in  brackett.] 
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Be 21 
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Wbiting 90 
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CallAUB 53,59,64.102 

deliciosa 54 

Carolina  W^hiting 88 

CentropomuB  albamua 88 

ocellatus 63 

Cestnens 12,100 

Ceatreus 2,4,10,12,22,28,30, 100 

aconpa 13,21,30,100 
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OTES  ON  ENTOZOA  OF  MARINE  FISHES  OF  NEW  ENG- 
ND,  WITH  DESCRIPTIONS  OF  SEVERAL  NEW  SPECIES. 


By  Edwin  Linton. 


e  snmmers  of  18S4-'85  I  collected  Entozoa  from  several  of  the 
Qer  species  of  food-fishes  and  Selachians  at  the  summer  station 
lT.  S.  Fish  Commission,  Wood's  Holl,  Mass. 
)id  entozoa  in  the  adalt  or  strobile  condition  were  found  in  great 
rs  in  the  alimentary  tracts  of  all  the  Selachians  examined.  En- 
forms  of  the  Cestoidea  are  for  the  most  part  confined  to  the 
n  and  are  found  in  greatest  abundance  in  the  submucous  coat 
stomach  and  intestine,  although  not  infrequently  met  with  in 
itoneam,  liver,  spleen,  ovaries,  &c.  In  every  specimen  of  such 
as  the  Bluefish  (Pomatomus  saltatrix)^  Squeteague  (Gynoscion 
Striped  Bass  {Boccus  lineatus),  &c.,  examined,  the  walls  of  the 
:ary  tract  were  spotted  thickly  with  minute  cysts,  which,  when 
,  were  found  to  contain  larvjc  of  some  Cestods,  most  of  them  of 
aus  Bhynchoboihrium.  Some  from  the  submucous  coat  of  the 
Ekgue  (0.  regale)  seem  to  be  larvse  of  the  species  which  I  have 
£.  hisulcatum. 

e  gall-bladder  of  nearly  every  specimen  of  Squeteague  (Oyno^cion 
that  I  have  examined,  I  found  hundreds  of  larval  Tetrahothria. 
re  usually  attached  to  the  walls  of  the  cystic  duct  in  clusters  of 
se  as  to  obstruct  the  passage.  (Plate  VI,  Figs.  6  and  7.)  They 
Lly  dislodged  and  often  may  be  seen  in  vast  numbers  in  the  amber- 
contents  of  the  gall-bladder.  These  larvse,  when  placed  in  sea- 
»re  quite  active.  Each  moves  by  alternately  thrusting  forward  a 
bothria  and  by  alternate  contraction  and  extension  of  the  body, 
this  is  in  progress  the  body  is  constantly  changing  its  form.  At 
t  is  long  and  filiform,  at  others  short  and  broad.  At  rest  it  is 
n[y  thickened  or  obtuse  in  front,  tapering  posteriorly.  The  body 
larva  consists  of  a  thin  limiting  membrane  about  0.05™">  thick, 
>f  which  is  a  granular  parenchyma,  the  latter  a  clear  fluid  filled 
ighly  refractile  globular  masses  averaging  0.01°*™  in  diameter, 
thria  are  four  in  number,  without  hooks,  and  in  the  majority  of 
xamined,  without  costsB.  In  some  specimens  there  seems  to  be 
inning  of  an  auxiliary  acetabulum  at  the  apex  of  each  bothrium. 
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The  apex  of  the  head,  at  times  obtase  or  even  retuse,  is  frequentlj 
vated  into  a  terminal  papilla,  disclosing  a  conical  proboscis  and  te 
nal  OS  like  that  of  Echeneibothrium.  The  entire  head  is  sometimes  in^ 
nated.  The  length  is  difiScult  to  determine,  on  account  of  the  exticuic 
variability  of  form,  but  the  average  length  when  at  rest  is  not  far  from 
2.5°^™.  When  placed  in  fresh  water  they  are  apt  to  assume  a  filifonn 
shape,  with  a  length  of  from  4  to  6™™.  When  disturbed  they  contract 
to  1.6"™  or  less.  Many  of  these  larvae  have  two  small  red  blotches  im 
mediately  behind  the  bothria.  A  water  vascular  system  can  be  distin- 
guished in  most  of  them.  This  consists  of  a  convoluted  tube  on  each 
margin,  becoming  evidently  double  near  the  head  and  forming  a  loop 
in  front  of  the  bothria  and  giving  off  branches  to  the  bothria.  Larrt 
resembling  those  from  the  gall-bladder,  but  smaller,  were  alsofoandu 
the  intestine  of  the  Squeteague  (Cj^ifo^cion  re^a^)  and  of  the  Angler 
{Lophius  piscatorius).  These,  wherever  noticed,  were  in  myriads,  float- 
ing free  in  the  chyle.    (Plate  VI,  Figs.  8  and  9.) 

Elongated  cysts  were  found  in  the  liver,  or  peritoneum,  of  most  of 
the  Teleostei  that  were  examined.  These  when  oi^ened  set  free  an  es- 
docyst  which  is  contractile  and  has  the  power  of  locomotion  to  sooe 
extent.  When  subjected  to  the  action  of  the  compressor,  lateral  ves- 
sels can  be  discerned  which  are  evidently  parts  of  a  water  vascolv 
system.  When  one  of  these  endocysts  {blastocysts  Dlesing),  that  is  Kofr 
ciently  developed,  is  opened,  it  will  be  found  that  an  embryo  basbea 
developed  within.  In  some,  this  embryo  seems  to  be  free  in  thepjut^- 
chyma,  and  when  the  wall  of  the  blastocyst  is  ruptured,  it  is  at  oott 
freed  from  its  living  envelope.  The  development  in  this  case  seems  to 
be  analogous  to  the  development  of  Cercariw  in  a  Sporocyst 

In  other  cases  the  neck  of  the  embryo  is  protruded  from  the  side  d 
the  blastocyst  in  the  form  of  a  loop.  When  further  pressure  is  applied 
the  head  is  i^^leased,  while  the  blastocyst  remains  attached  to  the  soolei 
much  like  the  bladder  of  a  Cystocercus,  The  embryo,  however,  it  wiD 
be  observed,  is  not  released  by  evagination,  as  in  Tcenia. 

Kematods  were  found  in  most  of  the  fish  that  were  examined,  botk 
free  in  the  alimentary  canal  and  encapsuled  in  the  jieritoneam,  gastiie 
csBca,  liver,  &c.  They  were  found  in  the  greatest  numbers  in  the  peri- 
toneum of  the  Angler  (Lophius  piscatorim\  from  a  single  specimen  of 
which  hundreds  of  the  INematoid,  Agamonema  capsularia'DieA^'^^ 
obtained. 

Several  Trematods  were  met  with,  most  of  them  free  in  the  stomacb 
of  their  host,  but  not  so  abundant  as  either  the  Cestoidea,  NenuUaidi^^ 
Acanthocephala.    These  will  be  described  in  a  subsequent  paper.  * 

The  only  fishes  that  were  found  .comparatively  free  fix)m  intestiBsl 
parasites  were  the  Sea-Robins  iPrionotus)j  while  a  Sturgeon  {Adf^^ 
sturio)  yielded  but  one  specimen,  a  Nematod  from  the  alimentary  ctf^ 
and  a  few  Trematods  from  the  gills« 
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In  the  descriptive  part  of  this  paper  I  have  confined  my  attention  to 
the  Cestaidea  and  the  AcanthocepJiala,  and  with  two  exceptions,  viz, 
IHbothrium  (Huterce  and  JSchinorhynchtut  gagittifer^  to  adalt  forms. 

In  the  determination  of  genera  I  have  been  guided  principally  by 
Diesing's  Bevisions.  Accepting  the  characters  there  enumerated,  I 
have  been  compelled  to  create  three  new  generic  names,  viz :  Spangio- 
bothrium^  Crossobothriunij  and  Phoreiobothrium. 

For  the  determination  of  species  I  have  made  use  of  the  publications  of 
Rudolphi,Die8ing,P.  J.  Van  Beneden,  Dujardin,  Von  Linstow,  Wagener, 
Krabbe,  Olsson,  Eschricht,  Leuckart,  KUchenmeister,  ZUrn,  Von  Sie- 
bold,  Leidy,  Gobbold,  and  others. 

Systematic  work  on  the  Entozoa  is  attended  with  much  difficulty  on 
account  of  the  confusion  in  which  the  earlier  literature  is  involved.  In 
this  connection  I  take  the  liberty  of  quoting  a  brief  passage  from  Von 
Linstow's  "  Compendium  der  Helminthologie,''  Hannover,  1878 : 

**  The  number  of  well-founded  species  is  indeed  not  quite  so  great  as 
the  list  indicates,  for  a  host  of  older  names,  especially  originating  with 
Radolphi,  figure  in  it,  of  which  typical  examples  are  no  longer  in  ex- 
istence, and  which  have  been  described  imperfectly  or  not  at  all,  so  that 
they  most  remain  forever  an  unsolved  riddle.  For  example,  many  rudi- 
ments of  Ttenice  discovered  by  this  author,  whose  enumeration  has  been 
of  not  the  least  advantage  to  science,  and  many  descriptions  of  older 
date  have  not  since  been  recognized.  One  comes  from  their  contem- 
plation often  in  great  perplexity  of  mind,  and  does  not  really  know  how 
they  ought  to  be  represented.  Moreover,  to  make  the  entire  literature 
efiective  was  impossible,  since  too  many  species  are  described  in  such 
a  way  that  it  is  not  possible  to  recognize  them  again,  and  other  specifi- 
cations are  so  improbable  that  for  this  reason  they  must  remain  uncon- 
sidered ;  •  •  •  when  further  the  description  of  a  new  species  is  dis- 
posed of  with  an  enumeration  of  the  length  and  breadth,  when,  finally, 
for  new  species  only  the  place  where  they  are  found  is  given,  together 
with  or  without  an  accompanying  description,  as  is  to  be  found  in  many 
works,  then  I  think  I  am  not  at  fault  in  citing  such  publications  only 
ia  limited  amounf 

It  has  been  my  endeavor  to  give  as  full  a  description  of  each  species 
considered  as  the  material  at  hand  would  justify.  When  only  alcoholic 
specimens  were  accessible  I  have  mentioned  the  fact  in  the  proper 
place. 

A»  the  development  of  many  of  the  Cestaidea  seems  to  be  quite  differ- 
ent, even  in  closely  related  forms,  it  is  very  important  that  the  sys- 
tematic work  which  is  done  on  them  be  so  done  as  to  leave  no  doubt  in 
the  mind  of  the  investigator  what  species  is  being  described,  whether 
the  name  adopted  for  it  holds  or  not.  Appreciating  the  value  of  figures 
ia  establishing  the  identity  of  species,  I  have  therefore  not  included 
ia  this  paper  descriptions  of  any  forms  unless  accompanied  with  suffi- 
cient figures  to  make  future  identification  reasonably  certain. 
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In  giving  the  specific  names  of  fishes  mentioned  in  this  paper,  I  have 
usecl  the  nomenclature  adopted  by  Prof.  George  Brown  Goode  in 
*<  The  Fisheries  and  Fishery  Industries  of  the  United  States,  Section 
I.^    Washington,  1884. 

The  illustrations  which  accx)mpany  this  paper  are  the  work  of  my  wife, 
Margaret  B.  Linton. 

Order  CESTOIDEA. 

Family  DIBOTHRIID^  Diesing. 

DiBOTHRiUM  Rudolphi. 

TcBnias  spec,  of  Anthoro. 

BhytelminihuSy  Rhytia,  AlyaelminthuSf  and  Helsys  Zeder. 

Bothriocephaltis  (Dibothriua)  Rudolphi. 

Diphyllobothrium  Cobbold. 

Dibothrium  Diesing. 

Dibothrium  manubriforme^  sp.  no  v. 

[Plate  I,  Figs.  1-4.  ] 

Head  cuneate,  tetrangular,  truncate  in  front,  tapering  posteriorly, 
constricted  into  a  cylindrical  neck-like  part  near  posterior,  then  expand- 
ing  so  that  the  posterior  end  of  the  head  resembles  one  of  the  anterior 
segments  of  the  body.    The  general  appearance-of  the  head  when  viewed 
laterally  is  therefore  somewhat  like  a  ball-bat,  th^  constricted  part  rep- 
resenting the  handle.    Two  longitudinal  fossae  (bothria),  laterally  placed, 
extend  from  the  anterior  part  of  the  head  to  the  constricted  part.    Each 
of  the  marginal  lobes  thus  formed  is  indented  at  the  anterior  extremity 
by  a  short  but  deep  secondary  fossa,  which,  together  with  the  two  lat- 
eral fossjB,  give  the  head  when  viewed  in  front  a  four-lobed  appear- 
ance.   The  edges  of  the  lobes  bordering  the  lateral  fossae  are  thin-hpped 
and  flexible  J  anteriorl^^  there  is  a  transverse  elevation  forming  both  a 
lateral  and  a  marginal  rim  and  making  an  obtuse  angle  between  the 
front  and  the  side  of  the  head.    The  marginal  lobes,  when  at  rest,  have 
a  rounded  outline,  fullest  in  the  middle,  tapering  posteriorly,  appressed 
slightly  anteriorly,  and  raised  into  two  small  eminences  on  each  side  of 
the  secondary  fossne.    The  head  in  a  marginal  view  is  somewhat  flask- 
shaped.    Seen  from  the  front  the  head  is  squarish,  with  the  angles 
rounded  and  the  sides  deeply  cleft,  the  clefts  rounded,  the  lateral  clefts 
deeper  than  the  marginal.    Immediately  back  of  the  head  the  segmenta 
are  very  narrow,  and  for  a  greater  or  less  distance,  depending  on  the 
state  of  contraction,  maintain  about  the  same  width  as  the  base  of  the 
head.    In  some  individuals  the  small  anterior  segments  continue  moch 
farther  back  from  the  head  than  in  the  one  figured  (Plat«  I,  Fig.  1). 
The  segments  are  alternately  short  and  long.    This  characteristie  is 
quite  plainly  marked  in  those  segments  which  immediately  follow  the 
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head,  is  still  noticeable  on  the  median  segments  and  also  on  the  poste- 
rior ones,  bat  is  not  so  plainly  marked  on  the  latter  as  on  the  two  former. 
In  one  specimen  examined  the  first  six  segments  did  not  show  this  alter- 
nation in  size.  In  the  next  fourteen  segments,  however,  the  alternation 
was  qaite  evident.  The  small  anterior  segments  are  terete,  snbtrian- 
gnlar  in  outline,  narrow  in  front,  wide  behind,  the  length  nearly  equal 
to  the  greatest  breadth.  The  succeeding  segments  are  much  broader 
than  long.  At  the  widest  part  the  ratio  of  the  breadth  to  the  length 
is  as  much  as  fourteen  to  one.  As  the  segments  increase  in  width  they 
become  much  crowded  together  and  thickened.  In  one  specimen,  meas- 
uring 140°^,  the  segments  increased  in  width  uniformly  for  about  100™™ 
from  the  head ;  from  that  point  they  remained  about  the  same  size  until 
near  the  posterior  end,  where  they  began  to  be  elongated  and  at  the 
same  time  became  narrower  and  much  thinner.  The  crowding  together 
of  the  median  segments  is  not  due  to  contraction,  but  seems  to  be  a  per- 
manent characteristic  of  the  species.  In  some  very  young  specimens 
the  same  character  was  observed.  The  general  form  of  these  worms. 
both  young  and  adult,  was  persistent.  Although  kept  for  some  time 
in  water  they  were  not  observed  to  change  their  form  in  any  essential 
particnlar  from  that  given  in  the  sketches. 

In  alcoholic  specimens  a  dark  median  line  will  be  noticed  extending 
from  the  posterior  end  to  the  middle  or  anterior  third  of  the  strobile. 
This  is  due  to  the  centrally  situated  ovaries,  which  are  crowded  with 
eggs.  The  genital  apertures  are  lateral  and  may  be  traced  in  an  irreg- 
ular zigzag  line  on  one  side  from  about  the  anterior  third  of  the  body. 
In  the  mature  segments  they  are  rendered  obscure,  if  not  wholly  oblit- 
eratedy  by  the  mass  of  eggs  with  which  the  center  of  the  segment  is 
filled.  The  eggs  are  white,  opaque,  oval ;  length,  .045™" ;  breadth, 
.03™".  Associated  with  these  perfect  eggs  are  masses  of  others  which 
become  transparent  when  treated  with  oil  of  cloves  or  other  strongly 
refracting  media.  These  seem  to  be  imperfect  eggs  which  have  not  be- 
come invested  with  the  thick  hard  shell  which  covers  the  perfect  eggs. 

An  adult  specimen  gives  the  following  measurements : 

Millimetem. 

Length  of  strobUe 133.00 

Length  of  first  series  of  segments , 17.00 

Length  of  head 3.50 

Breadth  of  head  in  front,  widest  part 1.00 

Average  length  of  segments  in  first  series 0. 50 

Breadth  of  widest  segments,  median 6.50 

Length  of  widest  segments,  median 0.25 

Length  of  posterior,  mature  segments 1.00 

Breadth  of  posterior,  mature  segments .' 2.50 

In  another  specimen  the  head  and  first  segments  give  the  following 
measurements : 

Millimeteni 

Length  of  strobile 140.00 

Length  of  head  and  first  series  of  segments 30. 00 

Length  of  head  ^ 3.00 
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Ufflimeten. 

Breadth  of  head  in  front,  widest  part 0.90 

Breadth  of  head  just  behind  thefrontrim O.90 

Breadth  of  marginal  lobe,  about  the  middle 0.90 

Breadth  of  head,  narrowest  part 0.21 

Breadth  of  first  segment,  widest  (posterior)  part ^ O.80 

Breadth  of  first  segment,  narrowest  (anterior)  part 0.42 

Length  of  longer  alternate  segments,  first  series  ....  » 0.40 

Length  of  shorter  alternate  segments,  first  series , 0.24 

The  segments  of  the  first  series  are  sometimes  notched  or  crenulated 
on  the  posterolateral  margin,  with  a  single  median  indentation;  in 
others  the  edge  is  but  slightly  waving ;  in  others  it  is  nearly  entire. 

The  following  measurements  are  from  a  young  specimen : 

MUlineten. 

Length  of  strobile i 20.00 

Length  of  head 2.10 

Breadth  ofhead,  anterior 0.80 

Breadth  of  head  just  back  of  anterior  rim 0.60 

Breadth  ofhead,  narrowest  (constricted)  part 0.31 

Breadth  of  first  segment-s,  widest  (posterior)  part 0.50 

Breadth  of  first  segments,  narrowest  (anterior)  part 0.2S 

Average  length  of  segments,  longer  alternates O.Xi 

Average  length  of  segments,  shorter  alternates 0.24 

Brecodth  of  widest  segments 0.90 

Average  length  of  widest  segments 0.12 

Width  of  posterior  segments 0.35 

Length  of  posterior  segments 0.35 

Habitat — Both  young  and  adult,  one  specimen  of  tbe  former  and  sii 
of  the  latter,  were  taken  from  the  intestine  of  a  spear- fish  {Tetraptunt 
albidus  Poey),  August  8,  1885,  at  Wood's  HoU,  Mass. 

Dibothrium  aluterw^  sp.  nov. 

[Platel,  Figs.  5-8.] 

Near  Dibothrium  microcephalum  Rudolphi,  Diesing,  Systema  Helminth.,  i,  592. 

Ibid,,  Sitznngsh.,  xiii,  578,  Revis.  Ceph.,  Par.  241.     Wagener,  Nor.  Act 

Nat.  Cnr.,  xxiv,  Suppl.,  16,  69,  tab.  vii,  77.    Van  Heneden,  in  Ballet. 

Acad.  Belgiqne,  xxii,  ii,  521. 
Boihriocephalus  microcephalus  Bellingham,  Ann.  Nat.  Hist,  xIf,  253.   (Habitat, 

Orthagoriscus  ,mola. ) 

Head  subsagittate  with  rounded  apex ;  bothria  oblong,  lateral ;  neck, 
none;  first  joints  distinct,  about  as  long  as  wide,  becoming  much  shorter 
and  crowded  together,  much  wider  than  long ;  genital  apertures  un- 
known. 

Habitat--F'\\e  Fish  {Alut^a  Schcepfii)^  Wood's  Holl,  Mass.,  Aognst, 
1884 ;  104  specimens  from  intestines  of  a  single  fish. 

These  specimens  were  all  immature,  none  of  them  had  the  genital 
apertures  developed.  They  ranged  in  length  from  20*»™  to  94™".  The 
bothria  in  the  smaller  specimens  are  convex  (Fig.  5),  the  central  con. 
vex  portions  thin  and  transparent.    A  lateral  view  shows  the  bothria 
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to  be  mach  narrower  than  the  first  joint,  with  curved  regular  outlines, 
except  at  the  posterior  ed^e,  where  there  is  a  shallow  notch.  The  front 
of  the  head  is  bluntly  conical,  expanding  quickly,  then  moderately  cor- 
tracted,  making  a  kind  of  knob  or  button  at  the  apex ;  this  knob  is 
nearly  circular.  Measurements  showed  that  the  lateral  diameter  was  but 
little  greater  than  the  marginal.  In  the  larger  specimens  this  convexity 
of  the  bothria  had  entirely  disappeai*ed,  the  thin  membrane  having  col- 
lapsed and  the  typical  fossse  of  the  DihothricB  make  their  appearance.  In 
the  larger  specimens,  also,  the  bothria  are  much  shorter  in  proportion  to 
their  width  than  in  the  smaller  specimens  (Fig.  7).  The  first  segments 
are  distinct,  length  as  great  or  even  greater  than  the  width,  triangular. 
The  median  and  posterior  segments  are  much  crowded,  width  as  much 
as  or  even  more  than  ten  times  the  length,  alternately  long  and  short, 
sometimes  roughened  by  transverse  wrinkles  toward  the  posterior  end. 
Posterior  end  bluntly  rounded  (Fig.  8). 
The  following  measurements  are  from  alcoholic  specimens : 


Dimenaioiis. 


No.  1. 


No.  2. 


No.  3. 


No.  4. 


LengUi  of  strobile 

Leuj^h  of  head 

I>iaineter  of  head,  lateral  apex 

Diameter  of  head,  marjquaf  apex 

Breadth  of  bothriam,  widest  part 

Greatest  marginal  diameter  of  bead 

lateral  diameter  of  first  seconeDt 

Marfrinal  diameter  of  firsi;  segmeDt 

Length  of  first  segment 

Greateet  width  of  strobile 

Average  length  of  segments  near  posterior 

Length  of  posterior  segment 

Breadth  of  posterior  s^ment 


mm. 

55.00 
0.60 
0.34 
0.30 
0.42 
0.46 
0.58 
0.34 
0.34 
2.50 
0.17 
0.20 
1.40 


WW. 

67.00 


0.25 
0.25 
0.40 


0.70 
0.40 


1.60 


inm. 

94.00 
0.64 
0.33 
0.:)3 
0.52 


0.66 


0.40 
1.80 
0.15 


0.40 


mm. 


0.64 
0.34 
0.34 
0.54 


0.68 


It  will  be  seen  upon  comparing  Figs.  6  and  7  that  there  is  great  va- 
riety of  form  to  be  found  in  the  bothria  of  these  worms.  Other  forms 
could  be  given,  but  it  is  believed  that  those  chosen  for  illustration  are 
sufficiently  typical  to  prevent  mistakes  in  identification.  In  many 
specimens  the  convex  outline  of  the  bothria  is  lost,  while  the  other  pro- 
portions of  Figs.  6  and  6  are  preserved.  In  cases  where  care  is  not 
taken  the  preserving  fluid  may  distort  the  bothria. 

I  did  not  observe  any  indication  of  the  hooks  on  the  head,  mentioned 
by  Wagener  for  D.  microcephalum  (Entwickelung  der  Cestoden,  p.  69, 
tab.  vii,  figs.  77  and  77a).  The  resemblar.ce  of  this  worm  to  Wage- 
ner's  figure  is  sufficiently  close  to  indicate  a  probable  identity.  The 
close  relationship  of  the  hosts,  Orthagoriscus  mola  and  Alutera  Schoepfiij 
does  not  lessen  this  probability. 

In  the  absence  of  positive  proof  of  such  identity,  which  can  be  ob- 
tained only  by  observing  some  other  stages  of  development,  I  think  it 
best  to  classify  this  worm  as  a  new  species  with  the  provisional  name 
J),  cduterce. 
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Family  TETRABOTHBIID^. 

EcHENEiBOTHRiUM  Van  Beneden. 

Echeneibothrium  variabile  Van  Benedcfn. 

[Plate  I,  Figs.  9-13.1 

Echeneibothrium  variahile  Van  Beneden,  M^m.  Acad.  Belgiqae,  xxv,  117,  tab. 

iii,  1-4,  6-15.    G.  R.  Wagener,  Nov.  Act.  Nat.  Cor.,  xxiv,  SappL,^,  tab. 

xxii,  280-282.    Van  Beneden,  Mdm.  Vers  Intest.,  122  and  366,  tab.  iv, 

6-8.    Diesing,  Re  vis.  der  Ceph.  Ab.  Par.,  267.    Olsson,   Lnnda  UniTera 

Arssk.,  torn,  iii,  38,  40,  tab.i,  15,  16. 
Tetrabothrium  (Echeneibothrium)  variabile  Diesing,  in  Sitznngsb.,  xiii,  1854, 

581. 
Larval  state,  Van  Beneden,  M^m.  Acad.  Belgiqne,  xxv,  tab.  iii,  5.    Diesin^f 

Sitznngsb.  der  kais.  Akad.,  xiii,  1854,  562.    G.  R.  Wagener,  /.  c,  85.  Ub. 

xxii,  271).    Van  Beneden,  M6m.  Vers  Intest.,  122,  tab.  xv,  5. 
Bothriocephalue  ephcerocephalust  Deslongchamps,  Encycl.  M^th.,  ii^  150. 
Echeneibothrium  sphwrocephalum  Diesing,  Revis.  der  Ceph.  Par.,  267. 

The  characters  given  for  this  species  by  Diesing,  following  Van 
Beneden,  are: 

Bothria  fonr,  pedicellate  and  highly  versatile,  at  times  linear  or  oval, 
at  others  cochleariform  or  calyciform,  with  a  few  transverse  costa?,  and 
divided  into  several  locnli  by  a  longitudinal  partition.  Mascnlar  pro- 
boscis (myzorhynchus)  large,  subglobose,  retractile,  with  a  circular  aper- 
ture (os)  in  the  apex.  Neck  long.  Anterior  segments  of  body  broader 
than  long,  median  quadrate,  ultimate  oval.  Genital  apertures  mar- 
ginal, alternate.  Penis  armed  with  spines,  scarcely  bristly  at  base. 
Length  as  much  as  100™". 

In  the  latter  part  of  August,  1884, 1  obtained  several  sx>ecimeDSof 
Echeneibothria  from  the  spiral  valve  of  the  common  Skate  (Rata  erinaixd) 
w  hich  I  have  for  the  present  referred  to  E,  variabile  Van  Beneden.  Some 
of  the  specimens  possess  characters  which  are  given  by  Diesing  as  be- 
longing to  E.  sphwrocephalum  Dies.  (Revis.  der.  Ceph.  Par.,  267).  It  is 
probable,  however,  that  these  two  species  are  identical,  as  indicated 
by  Diesing :  '^  Species  hfec  (E,  variabile)  cum  prsecedente  (17.  «p7*<rrocfp*- 
alum)  fortasse  identica." 

A  few  sketches  and  measurements  were  made  of  the  specimens  while 
they  were  still  alive,  but  a  pressure  of  other  duties  prevented  a  careful 
study  of  them  then.  When  I  found  time  to  study  them  carefully  they 
had  lain  for  some  time  in  alcohol  and  many  of  the  segments  had  sep- 
arated. There  are  two  distinct  types  of  head,  one  represented  in  Fig. 
9,  made  from  the  living  specimen;  the  other  represented  in  Fig.  13, 
made  from  an  alcoholic  specimen.  Other  alcoholic  specimens  are  iden- 
tical in  form  with  that  shown  in  Fig.  9.  In  the  first  mentioned  the 
bothria  are  somewhat  oval ;  pedicels  moderately  extended;  the  bordw 
of  the  sucking  disks  thickened,  marked  with  radiating  lines,  and  gath- 
ered or  puckered  into  a  few  large  folds.    The  proboscis  is  globose,  re* 
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tractile.  When  the  living  specimen  was  viewed  from  the  apex  the  aper- 
ture (OS)  coald  be  seen  snrronnded  by  many  radiating  lines  like  the  radiat- 
ing mascles  of  the  iris.  In  a  side  view  of  a  mounted  specimen  a  globular 
body  about  0J2°^  in  diameter  can  be  seen  lying  in  the  center  of  the  probos 
cis  and  about  0.1™°^  from  the  apex.  This  globular  mass  has  an  ai)erture 
which  lies  opposite  the  aperture  of  the  proboscis.  It  probably  repre- 
sents the  true  apex  of  the  myzorhynchus  retracted.  The  head  behind 
the  bothria  is  elongated  into  a  neck-like  part,  which  joins  the  true  neck 
or  joiutless  portion  of  the  body  by  a  definite  articulation,  which  bears  a 
faint  resemblance  to  a  ball-and-socket  joint,  in  which  the  anterior  part 
of  the  neck  represents  the  ^^ball."  There  is  also  a  difference  in  tissue, 
the  neck  having,  besides  longitudinal  fibers,  transverse  fibers  and  maoy 
granular  cells,  while  the  neck-like  portion  of  the  head  appears  to  be 
composed  almost  entirely  of  fibrous  tissue  arranged  longitudinally. 

In  the  other  tyx>e  the  pedicels  of  the  bothria  are  inflated  and  some- 
what globose;  the  thickened  border  of  the  disk  is  not  so  much  folded 
as  in  the  first.  The  head  behind  the  bothria  is  short  and  turgid.  These 
differences,  although  striking  when  extreme  cases  are  considered,  are 
none  of  them  so  profound  but  that  they  may  be  accounted  for  by  sup- 
I)08ing  them  to  represent  different  degrees  of  contraction.  The  bothria 
in  the  living  worm  are  susceptible  of  great  variety  of  form. 

The  segments  begin  from  1  to  2™™  back  of  the  head.  At  first  they 
are  much  broader  than  long,  subsequently  they  become  quadrate,  then 
longer  than  broad.  As  the  segments  begin  to  mature  they  show  a 
tendency  to  become  narrowed  anteriorly,  with  convex  margins.  A  few 
of  the  extreme  posterior  segments  are  four  times  as  long  as  broad,  ob- 
tuse-pointed in  front,  posteriorly  attenuate,  with  a  truncate  termination. 
The  genital  apertures  are  marginal,  opening  a  little  behind  the  middle. 
In  some  they  are  not  exactly  on  the  margin,  but  may  be  seen,  in  a  lat- 
eral view,  to  be  situated  near  the  margin  and  running  obliquely  toward 
the  center  of  the  segment.  The  penis  was  retracted  in  all  the  specimens 
examined.  It  could  be  seen  lying  coiled  up  in  the  angle  formed  by  the 
vagina  where  the  latter  turns  abruptly  from  the  middle  of  the  segment 
towards  the  margin.  The  vagina  could  be  traced  from  the  ovaries  in 
the  posterior  part  of  the  segment  along  the  median  -line  until  it  reaches 
a  point  nearly  opposite  the  marginal  opening,  where  it  turns  abruptly 
towards  the  margin  and  opens  immediately  in  front  of  the  penis.  The 
vas  deferens  is  represented  by  a  convoluted  mass  of  tubes  in  the  center 
of  the  segment.  The  anterior  part  of  the  segment  is  filled  with  large 
globular  masses  (ova).  These  are  surrounded  by  a  thick  transparent 
membrane,  and  have  a  granular  interior.  A  layer  of  oblong  granular 
masses,  smaller  than  the  interior  globular  masses,  surrounds  the  latter. 
This  layer  is  adjacent  to  the  marginal  wall  of  the  segment  and  the 
masses  are  at  right  angles  to  it. 

In  some  specimens  the  median  and  posterior  segments  are  very  irreg- 
ular in  shape.    This  irregularity  is  sometimes  produced  by  the  appar- 
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ent  oecarrence  of  an  imperfect  SQgment  of  triangular  shape  interjected 
between  two  others  which  are  but  slightly  irregular ;  in  other  cases  it 
has  the  appearance  of  two  segments,  one  lying  diagonally  across  the 
other  and  the  two,  as  it  were,  welded  together.  Measurements  of  the 
head  are  not  satisfactory  on  account  of  the  extreme  contractilitj  of 
that  part. 

The  following  measurements  were  made  from  a  mounted  specimen 
corresponding  in  position  and  appearance  with  Fig.  9  : 

Mfllimeifln. 

From  tip  to  tip  of  extended  bothria f IM 

From  apex  of  proboscis  (retracted)  to  neck : 0.96 

Breadth  of  neck 0.20 

Breadth  of  first  segment 0.20 

Length  of  first  segment 0.04 

Distance  from  head  to  first  segment 1.40 

Length  of  a  mature  segment 2.60 

Breadth  of  a  mature  segment 0.6D 

Length  of  segment  near  posterior 1.20 

Breadth  of  segment  near  posterior 0.50 

Length  of  longest  living  strobile 108.00 

Habitat  added :  Common  Skate  {Raia  erinacea)^  spiral  intestme. 
Wood's  Holl,  Mass.,  August  25, 1884. 

Spongiobothbium,*  gen.  nov. 

Body  articulate,  tflcniaBform.  Head  separated  from  the  body  by  a  neck. 
Bothria  four,  opposite,  pediceled,  broken  up  into  locinio-crispate  folds, 
which  are  transversely  costate.  Unarmed;  auxiliary  acetabulum  none; 
terminal  papilla  none.    Genital  apertures  marginal. 

T  his  genus  combines  many  of  the  characters  of  Echentibothrium  Tan 

-   Beifeden  and  Phyllohothriutn  Van  Beneden.    It  differs  from  the  former 

in  the  lacinisc  of  the  bothria  and  in  the  absence  of  a  terminal  hanstel* 

lum ;  from  the  latter  in  having  pediceled  instead  of  sessile  bothm? 

and  in  the  transverse  costal  on  the  bothria. 

Spongiobothrium  vdriabiley  gen.  et  sp.  nov. 

[Plate  II,  Figs.  13-19.] 

Body  articulate,  taBniieform.  Head  separated  from  the  body  by  a 
short  neck,  subquadrangular,  tapering  posteriorly,  continuing  at  tbe 
anterior  angles  into  four  bothria.  The  bothria  are  pediceled  and  on 
their  outer  faces  and  borders  are  broken  up  into  a  n  umber  of  dehcate 
frilMike  lacinia),  which  are  sometimes  gathered  into  a  more  or  less  coin- 
pact  mass  of  crisp,  puckered,  or  purse-like  folds  (Fig.  15)  and  some- 
times expanded  into  long,  curved,  auriculate,or  leaf -like  flaps  (Fig.  16). 
These  are  marked  by  transverse,  parallel  costae  which  originate  from* 
middle  portion  like  the  midrib  of  a  leaf.    Thete  is  no  trace  of  either* 


• 


Znoyyoi  =  a  sponge  or  mop. 
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terminal  papilla  or  auxiliary  acetabalum.  The  neck,  or  anjointed  part 
of  the  body,  is  short.  In  some  the  transverse  striae,  which  indicate  the 
beginning  of  segments,  were  discernible  almost  immediately  back  of  the 
head.  The  first  segments  are  usually  crowded,  broader  than  long; 
subsequently  they  increase  in  length  and  become  considerably  longer; 
than  broad.  In  some  of  the  ultimate  segments  the  length  is  four  or 
five  times  tha(  of  the  breadth.  The  shape  of  the  mature  and  nearly 
mature  proglottides  is  very  various. 

This  irregularity  of  shape  is  to  be  found  in  the  living  specimens  as 
much  as  in  those  trhich  have  been  preserved  in  alcohol.  The  most  usual 
shape  for  the  mature  segments  to  assume  is  subquadraugular,  some- 
what contracted  about  the  posterior  third  in  the  vicinity  of  the  genital 
openings,  expanding  in  front  of  this  f  the  anterior  end  contracted  into 
a  short  constricted  neck  where  it  joins  the  preceding  segment.  Some- 
times this  constriction  occurs  at  the  posterior  instead  of  the  anterior 
end  of  the  segment  The  ovaries  are  two  sets  of  radiating  tubes  situ- 
ated in  the  x>osterior  end  of  the  segment.  The  anterior  half  of  the  ma- 
ture segments  is  crowded  with  globular  masses  (testes).  These  masses 
fill  at  least  the  anterior  two-thirds  of  the  adolescent  segments.  In  the 
mature  segments  of  all  the  specimens  I  have  yet  examined  the  center 
is  filled  with  a  convoluted  mass,  consisting  of  the  retracted  penis  and 
the  vas  deferens,  with  perhaps  the  vagina  and  a  portion  of  the  oviduct. 
The  extremely  long  and  convoluted  vas  deferens  is  found  protruding 
from  the  ruptured  side  of  some  of  the  segments  which  have  been  pre- 
served in  alcohol.  This  worm  is  remarkable  for  the  slight  change  which 
it  experiences  when  preserved  in  alcohol.  Even  the  extremely  delicate 
leaf-like  folds  of  the  bothria  were  not  observed  to  curl  up  or  shrivel 
when  subjected  to  moderately  strong  alcohol.  Fig.  15,  Plate  II,  is  a 
sketch  made  of  a  living  specimen.  I  have  since  mounted  the  same  in- 
dividuals for  permanent  preservation.  In  the  various  processes  of  dehy- 
drating with  alcohol,  staining  with  eosin,  rendering  transparent  with 
oil  of  cloves,  and  afterwards  mounting  in  Canada  balsam,  there  has  not 
been  any  shrinking  or  change  of  form^  at  least  to  any  appreciable  ex- 
tent. 

The  water- vascular  system  is  plainly  indicated  by  two  rather  large 
tubes,  which  in  the  neck  and  anterior  part  of  the  body  are  sinuous,  and 
each  situated  about  as  far  from  the  other  as  it  is  from  the  nearest  edge 
of  the  strobile.  In  subsequent  segments  they  become  widely  separated 
from  each  other  on  account  of  the  interposed  ova  and  genital  organs. 

The  substance  of  the  head  and  pedicels  of  the  bothria  is  for  the  most 
part  fibrous  tissue.  The  conical  portion  of  the  head  is  thus  sharply 
marked  off  from  the  so-called  neck.  While  the  former  is  made  up 
largely  of  fibrous  tissue,  the  latter  is  granular,  with  but  few  longitudi- 
nal fibers.  This  feature  can  be  easily  brought  out  in  preserved  speci- 
mens by  simple  staining. 
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The  following  measnremeDts  were  taken  from  moanted  specimens: 


Dimensions. 


Len^h  of  specimen 

Leogth  of  Dothria 

Breadth  of  head — side 

Breadth  of  head  across  the  top 

Lenp^  of  one  bothrium,  expanded 

Breadth  of  neck 

Distance  from  head  to  first  strie 

Distance  tmn  head  to  first  distinct  segment 

Length  of  first  segment 

Breadth  of  first  segment 

Length  of  maturing  segment 

Breadth  of  maturing  segment 

Length  of  posterior  segment 

Breath  of  posterior  segment 


No.  1.     No.  2.  I  Xo.  a.     X«.t 


mm. 

37.00 
0.96 
1.35 


0.20 


1.60 
0.]i) 
0.20 
L60 
0.32 
0.74 
0.50 


fntn. 

21.00 
0.90 
1.60 


0.16 


1.40 

0.08 

0.26 

0.54 

0.24t 

0.80 

0.46 


23.00 


1.40 

3.00 

O.JO 

1.50 

2.00 

0.16 

0.24 

j 

7i» 


!» 


LM 

in 

114 
AS 
IM 
A  4! 
LS« 
Id 


^Matarlng  segments  very  irregular,  some  long  and  narrow,  others  thick  and  short  with  roosded 
comers,    t  Variable. 

Additional  measurements  of  No.  4. 


Segment  4"""  from  head 

Segment  20""*  from  head  ... 
Segment  30"""  from  head.... 
Segment  45'"'"  from  head — 
Segment  near  posterior  end 

Last  segment  out  odc 

Last  segment 

Free  segment 

Free  segment 


Lengtii. 

Bieadtk. 

mm. 

■181. 

0.20 

•  r 

1.00 

iM 

L50 

44« 

2.00 

tc 

2.40 

fi.71 

1.76 

1« 

L56 

m 

2.50 

•  • 

3.00 

19 

• 

Habitat. — Sting  Ray  (Trygon  centrura),  spiral  intestine.    Wood's 
Holl,  Mass.,  August,  1884. 

Phyllobothrium  Van  Beneden. 

Phyllobothrium  thysanocephalum^*  sp.  nov. 

[Plate  II,  Figs.  1-12.] 

In  its  sexually  mature  or  strobile  condition,  this  Cestode  Taries  in 
length  from  300™"*  to  1™.  The  head,  as  best  seen  in  young  specimenft* 
has  four  bothria,  which  are  quite  early  lobed  and  crisped  and  folded  at 
the  edges.  In  the  adult  these  bothria  are  deeply  lobed,  so  that  eveD 
in  a  cross-section  (Fig.  10)  it  is  extremely  difficult  to  make  oat  the  foor 
primary  lobes.  The  frilled,  crisped,  or  ruffled  structure  of  tlie  bothm 
gives  to  the  head,  when  at  rest,  a  singularly  striking  resemblance  to  the 
short,  imperfect  branches  which  form  the  head  in  the  cauliflower.  The 
neck,  or  jointless  part  of  the  body,  is  very  long.  In  one  specimen,  which 
measures  840™™  in  length,  the  first  joints  appear  about  360*"  back  of 
the  head.  Immediately  back  of  the  bothria  the  head  is  slightly  swolleo 
and  subcyliudrical,  and  in  alcoholic  specimens  nearly  as  wide  as  the 
bothria;  in  the  living  worm  about  three-fifths  the  width  of  the  bothri*. 

*  t>v6ayoS=  a  tassel. 


:her  head  nor  matnre  proglottis  ia  preaeat. 
tides,  before  they  become  free;  are  mnch  broader  than  long, 
has  a  short,  free  posterior  border,  which  becomes  the  rim  or 
tntioned  ia  the  description  of  the  free  proglottis.    Penis  very 

a  bnlboos  enlargemeDt  at  the  base.  Kear  the  posterior  end 
<nts  become  rounded  at  the  cornera  and  somewhat  elongated, 

graduate  into  the  shape  which  is  characteristic  of  the  matore 
i. 

?oglottidcs  (Figs.  4,  5)  aboat  tvice  aa  long  as  broad,  very 
le  in  form,  but  iu  general  rounded  anteriorly;  the  extreme 
nd  prolonged  into  a  contractile  papilla,  which  acts  somewhat  . 
ng-disk  in  aid  of  locomotion ;  posterior  end  truncate,  with  a 
m  or  border  marked  off  from  the  basal  edge  by  the  transverse 
set.  Sexaal  apertures  marginal,  opening  a  little  back  of  the 
int.  Penis  very  long;  when  erected,  longer  than  the  proglot- 
ca  opening  immediately  in  front  of  the  i>eiiis,  flaring  slightly 
ith,  quickly  contracted  into  a  short  cylindrical  tube,  then  ex- 
Anally  reduced  to  a  narrow  tube,  which  runs  anteriorly  along- 
tral  clear  space,  enters  the  latter,  and  near  its  anterior  em) 
-ply,  and  runs  back  along  the  middle  of  the  clear  space  until 
ritb  the  ovaries  in  the  posterior  part  of  the  proglottis, 
"eparations  of  the  mature  proglottides  were  obtained  by  sub- 
em  to  slight  pressure  between  two  cover-glasses  held  in  place 
ig  wire-clip  and  hardened  while  in  this  position.    When  seg- 

prepared  were  afterwards  stained,  made  transparent,  and 
they  were  free  from  wrinkles  or  distortions,  and  showed  the 
buatomy  as  well,  indeed  better,  for  topographical  purposes, 
1  be  shown  with  thin  sections. 


466         REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.       [14] 

Measurements  made  on  the  largest  specimen  were  as  follows: 

Total  length  of  strobile ...meter..  I 

Breadth  of  head,  lateral miHimekr..  IS 

Thickness  of  head,  marginal do...  6 

Breadth  of  neck do...  9 

Breadth  of  posterior  segment do...  S 

Length  of  posterior  segment do...  i 

In  this  specimen  all  the  mature  proglottides  had  evidently  become 
separated  from  the  strobile.  On  another  specimen,  measuring  580^ 
in  length,  the  posterior  proglottides  were  mature,  and  measured  5^  in 
length  and  2J™™  in  breadth. 

Measurements  of  free  living  segments  give  the  following  proportions: 
Length,  8"*™ ;  breadth,  4  to  4.6°»™;  length  of  penis,  4™"+. 

A  second  and  younger  stage  was  represented  by  specimens  ranging 
in  length  from  190""»  to  230'°"*.  These  differed  fit)m  the  next  stage, 
described  below,  in  size  and  in  having  a  more  or  less  evident  beginniDg 
of  a  jointed  condition.  This,  in  the  smaller  forms  of  this  second  groap, 
was  indicated  by  tolerably  distinct  waving  transverse  lines.  The  largest 
specimen  of  this  group,  230"""*  in  length,  although  tapering  to  a  pcMiit 
at  the  posterior  end  like  the  others,  had  distinct  segments  for  the  last 
30™". 

Another  group,  consisting  of  quite  young  specimens,  ranging  in  lenfth 
from  31™"*  to  57™™,  represented  a  third  stage  in  the  development  of  thia 
worm  (Figs.  7,  8).    These  are  evidently  the  young  of  this  species. 

Measurements  of  one  of  them  give  th  e  following  dimensions : 

HimMttn> 
Length  of  specimen 41.00 

Length  of  head 1.50 

Breadth  of  head tlS 

Length  of  rosteUum (131 

Breadth  of  neck  jast  back  of  head LOO 

Breadth  of  posterior  extremity 0.2^ 

The  neck  increases  slightly  for  a  short  distance  back  of  the  head. 
The  body  then  tapers  gradually  and  uniformly  to  the  posterior  end.  h» 
this  group  there  is  no  sign  of  joints.  Most  of  the  specimens,  partiea- 
larly  after  they  have  been  preserved  in  alcohol,  have  a  much  more  coai- 
pact  arrangement  of  the  folds  of  the  bothria  than  appears  in  Fi^.  7, 
which  was  sketched  from  a  living  specimen,  one  of  the  smallest  of  the 
lot.  In  larger  specimens  of  this  group  the  head  is  subglobose,  with  tbe 
edges  of  the  bothria  in  crisp,  closely  lying  folds,  so  that  it  is  very  dif- 
ficult to  make  out  the  number  of  lobes  of  the  bothria  or  to  determine 
whether  the  latter  are  pediceled  or  sessile.  The  bothria  are  marginaL 
sessile,  or  on  very  short  pedicels,  each  divided  into  at  least  two  secood- 
ary  lobes,  which  ultimately  become  a  mass  of  crisp  folds.  In  the  center 
of  the  head,  placed  anteriorly,  is  a  short  chitinous  rostellom  on  a  pedi- 
cel of  soft  connection  tissue  (Figs.  7,  7a,  7b).  Seen  from  the  front  tiii 
rostellum  is  quadrate,  and  presents  to  view  four  crescent-shaped  bodies 
(Fig.  7a)  with  their  convexities  turned  inward  and  iaclosing  adea^ 
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space,  in  the  center  of  which  is  a  granular  elevation.  The  tips  of  the 
horns  of  these  crescents  are  sharp-pointed,  and  form  a  circle  of  eight 
hooks,  which  surroauds  ther  tip  of  the  rostellum.  When  this  rostellum 
is  viewed  from  the  side,  each  crescent  is  seen  to  be  the  recurved  ante- 
rior border  of  an  oblong  or  triangular  trough  like  plate.  These  four  tri- 
angular plates  occupy  much  the  same  relative  position  with  respect  to 
each  other  as  the  jaws  in  Echinus,  and  suggest  the  '•lantern''  of  that 
animal.  This  proboscis  was  observed  in  all  of  the  smaller  specimens 
and  in  some  of  the  half-grown  ones,  but  had  been  lost  by  all  of  the 
larger  specimens.  It  seems  to  have  but  a  feeble  attachment  to  the  head, 
and  became  detached  from  several  specimens  while  they  were  being 
examined.  The  length  of  this  rostellum  in  the  half-grown  specimens 
was  about  the  same  as  that  found  in  the  smaller  specimens,  viz,  about 

In  a  series  of  transverse  sections  made  of  a  head  of  one  of  the  larger 
specimens,  it  was  noticed  that  there  was  a  circular  aperture  in  the  sec- 
tions of  the  anterior  part  of  the  head,  which  doubtless  marks  the  place 
where  the  fleshy  pedicel  of  the  rostellum  was  inserted.  The  primary 
lobes  of  the  bothria  spring  from  a  central  muscular  portion  of  the  head 
(Figs.  9, 10),  and  consist  of  fascicles  of  muscular  fibers  which  extend 
into  the  secondary  and  tertiary  divisions.  The  crisped  appearance 
of  the  head  is  due  to  minute  crimped  or  frilled  divisions  of  the  lobes, 
and  not  to  the  crisping  or  curling  of  the  free  borders  of  the  lobes,  as  in 
P.  lactuca  Van  Beneden.  The  solid,  central  part  of  the  head  which  serves 
as  a  support  for  the  so-called  bothria,  is  pointed  anteriorly,  where  the 
lobes,  in  transverse  section,  appear  to  radiate  from  a  common  point. 
It  is  on  this  extremity  of  the  head  that  the  base  of  the  rostellum  is 
situated.  This  central  portion  or  core  of  the  head  increases  in  size 
until  at  the  base  of  the  head  it  has  the  dimensions  given  in  the  meas- 
urements as  the  thickness  and  width  of  the  neck.  A  transverse  section 
of  the  basal  part  of  the  head  or  of  the  neck,  in  the  smaller  specimens, 
is  rhomboidal  (Fig.  12).  In  the  larger  specimens  the  breadth  of  the 
neck  is  greater  in  proportion  to  the  thickness  than  is  the  case  in  the 
smaller  specimens.  In  Fig.  10  a  transverse  section  is  shown  of  the 
head  of  an  adult  at  about  the  anterior  third.  The  central  core  of  the 
head  at  this  point  is  quadrate,  and  but  two  of  the  vessels  of  the  water- 
vascular  system  appear.  Sections  made  transversely  through  the 
middle  of  the  head  show  the  central  core  to  be  oblong  (Fig.  9).  The 
central  part  of  such  a  section  is  a  clear  space  with  a  few  connective 
tissue  fibers  and  granular  masses  in  it.  Both  fibers  and  granules  be- 
come more  crowded  in  the  vicinity  of  the  longitudinal  vessels  which 
are  sharply  defined  in  cross  section..  A  transverse  vessel  was  observed 
in  a  section  through  the  head,  which  connected  the  two  inner  longi- 
tudinal vessels.  The  central  clear  space  is  limited  by  a  dense  layer  of 
muscular  and  connective  tissue  fibers,  which  make  a  circular  layer  of 
t  can  b^  traced  back  into  the  neck  where  it  becomes  muchi 
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elougated  aud  is  surrounded  by  a  layer  of  lougitudiDal  fibers.  In  the 
bead,  outside  of  tbe  ring  of  tissue  which  limits  the  central  space,  there 
may  be  seen  in  the  sections  both  the  cut  ends  of  longitudinal  fibers  and 
also  the  beginning  of  transverse  libers,  which  extend  out  into  the  lobea 
of  the  head  in  dense  fascicles. 

The  color  of  living  specimens  is  translucent  white,  with  sometimes 
a  faint  bluish  tint.  Alcoholic  specimens  are  opaque,  white,  faintly 
yellowish,  or  cream-tinted. 

This  worm  is  near  P.  lactuca  Van  Beneden  (Les  Vers  Cestoides,  PI  IV, 
Figs.  1-7),  but  differs  from  it  in  the  following  characters : 

The  neck  aud  anterior  uiijointed  part  of  the  body  are  broader  than  the 
posterior  mature  segments.  They  are  not  so  represented  by  Van  Bene- 
den for  P.  lactuca.  The  genital  apertures  instead  of  opening  opposite  the 
anterior  third  of  the  body  of  the  proglottis,  as  in  P.  la^tuca^  open  nearly 
opposite  the  posterior  third.  No  mention  is  made  of  a  rostellnm  in  P. 
lactuca^  but  this  difference  alone  would  not  justify  the  creation  of  a  net 
specific  name,  since  the  rostellum  could  be  easily  overlooked,  or  if  only 
mature  strobiles  were  found,  it  is  very  probable  that  tberostella  vocM 
have  been  lost. 

Habitat. — Tiger  ^h?^x\i  (Galeocerdo  tigrimis),  adult,  half  grown, and 
young  specimens  together  in  spiral  intestine.  July  23,  1885,  Wood's 
HoU,  Mass. 

Orygmatobothrium  Diesing. 

Bothriocephali  spec.  Siebold. 
Anthobothrii  spec.  Van  Beneden. 
Tetrahotkrii  (Anihohothrii)  spec.  Molin. 

Orygmatobothrium  angustum^  sp.  nov. 

[Plate  III,  Figs.  1-3.] 

Head  round-pointed  in  front  with  four  bothria,  which  are  nnanaed, 
hollowed  out  or  boat-shaped  when  at  rest,  with  anterior  extremitiee, 
round-pointed,  slightly  appressed  and  projecting  in  front  and  sur- 
mounted at  the  apex  by  a  supplemental  disk  (auxiliary  acetabolom).  A 
second,  larger  disk  lies  in  the  center  of  the  hollow  of  each  bothriam«  Tbe 
posterior  end  of  each  is  rounded,  broader  than  anterior  end,  osaallj  flar- 
ing away  from  the  neck.  Border  of  bothria  raised,  somewhat  thickeMl 
with  entire  outline.  Pedicels  short,  neck  long,  narrow,  marked  with 
transverse,  closely  parallel,  slightly  notched  or  crenalate  rings,  whid 
give  a  serrate  outline  to  the  edge.  Segments  long  and  narrow,  matDK 
segments  five  times  as  long  as  wide.  Genital  apertures  mar^naL 
This  worm  is  near  0.  versatile  Dies.     (Revis.  dor  Ceph.  Ab.  Par.,  276.)* 

*Bothrioc€phalu8auriculatu8^\e\io\di,  Zeit«chrift  f.  Wissensch.  Zool.,  ii,  'iH,  uh-i^. 
12. 

Anthoboihrium  musMi  Van  Beneden,  M6m.  Acad.  Belgique,  xxv,  126  and  W(l,t»l>. 
vii,  1.  • 

Tetrabolhrium  (Orygmatobothrium)  vertatile  Diesing,  Sitzangsb.,  xiii,  582. 

Tctraboihrium  muateHY&n  Beneden,  Wagenor,  Nov.  Act.  Nat.  Car.,  xxir,  Soppl^ 
tab.  xxii,  276-278. 
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It  differs  f-oin  0.  versatiley  however,  in  being  mach  smaller,  and  in 
the  proportions  of  the  segments.  In  0.  versatile  the  segments  are 
sqaare,  while  in  0.  angustum  all  the  segments  are  long  and  narrow. 

The  following  measarements  were  made  from  mounted  specimens : 


Dimensions. 


■T- 


Leo^h  of  strobile 

L«ngth  of  bothrinm 

Breadth  of  bothrinm,  widest  part 

Breadth  of  neck  near  head 

Lenjsth  of  neck 

L«nKth  of  posterior  segment 

Breadth  of  posterior  segment 


No.l. 

No.  2. 

No.  3. 

mm. 

]7.l)0 

0.64 

mtn. 
It;.  00 

mtn. 
20.00 

0.32 

0.14 

&.  00 

2.20 
0.44 

2.00 
0.28 

2.46 
0.54 

The  anterior  supplemental  disk  (auxiliary  acetabulum)  is  small  and  cir- 
cular and  is  quite  manifest.  I  must  confess,  however,  that  the  identifica- 
tion of  the  other  was  not  w  holly  satisfactory.  An  oval  disk  was  distin- 
guished in  a  few.  In  some  heads  stained  with  carmine,  eosin,  and  hsema- 
toxylon,  respectively,  they  cannot  be  distinguished.  At  about  the  ante- 
rior thinl  the  face  of  each  bothrium,  in  the  stained  specimens,  is  crossed 
by  a  curved  fibrous  band  which  is  concave  in  front.  This  band  lies  in 
the  tissue  of  the  bothrium  and  is  not  raised  on  the  surface.  It  seems  to 
be  connected  with  another  band  lying  farther  back  in  the  bothrium  and 
deeper  in  its  substance,  If  they  are  connected  they  probably  make  the 
oval  border  of  the  second  disk.  If  one  is  to  judge  from  the  specimens  in 
this  lot — about  fifteen  in  number — the  secondary  disk  in  the  center  of  the 
bothria  is  an  extreme  doubtful  character.  It  is  plainly  different  in  its 
nature  from  the  anterior  disk  which  was  differentiated  from  the  adjacent 
tissue  clei-xly,  both  in  unstained  and  stained  specimens.  The  fine  trans- 
verse 8tria3  on  the  neck,  which  may  be  distinguished  also  on  the  mature 
proglottides,  are  a  more  characteristic  feature  of  this  worm  than  the 
second  disk  (auxiliary  acetabulum). 

The  genital  organs  open  nearly  opposite  the  anterior  fourth  of  the 
proglottis,  on  the  margin. 

The  vagina  can  be  traced  from  the  posterior  end  of  the  segment, 
where  it  originates  as  a  coiled  tube,  lying  between  the  two  marginally 
placed  ovaries.  It  lies  along  the  central  line  of  the  segment,  until  a 
short  distance  in  front  of  a  point  opposite  the  vaginal  opening,  where 
it  turns,  forming  a  crookshaped  curve,  and  opens  in  front  of  the  penis. 
The  latter  organ  and  the  testis  lie  in  the  curve  of  the  crook. 

Habitat. — Dusky  Shark  {Carcharias  obacurm),  in  spiral  intestine. 
Wood's  Holl,  Mass.,  August,  1884. 

Crossobothrium,*  gen.  nov. 

Body  articulated,  slender,  flattened,  subquadrate;  neck  short  or 
Oone ;  bothria  four,  opposite,  pediceled,  unarmed,  each  i)rovided  with 

*Kpo66oi^=  a  border,  fringe. 
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one  auxiliary  acetabulum  ou  the  anterior  border.  Faces  of  bothria  with 
a  raised  rim  or  border,  which  becomes  more  or  less  free,  cut,  or  friM 
as  the  worm  grows  weak,  or  when  placed  in  fresh  water  or  alcobol. 

Genital  apertures,  both  male  and  female,  marginal.  DevelopmeDt 
not  known. 

This  genus  is  closely  allied  to  Phyllobothrium  Van  Beneden,  but  differs 
from  it  in  having  the  bothria  pediceled  instead  of  sessile,  and  in  the 
absence  of  a  distinct  neck. 

Crossohothrium  laciniatum  bears  some  resemblance  to  Anihobofhrium 
cornticopia  Van  Ben.,  particularly  in  the  shape  of  the  segments,  bot 
dif[:ers  from  it  in  having  distinct  auxiliary  acetabula,  and  in  having  the 
segments  begin  immediately  behind  the  head.  The  bothria  are  not  so 
long-pediceled  as  in  A.  cornucopia.  The  bothria,  especially  in  living 
specimens  in  sea.- water,  bear  a  superficial  resemblance  to  Orygmatfh 
bothrium  versatile  Dies.  {Anthobothrium  mitsteli  Van  Ben.),  but  there  is 
no  trace  of  a  second  auxiliary  acetabulum  on  the  face  of  the  bothria. 
The  habit  of  the  strobile  is,  furthermore,  quite  different  from  0.  venatik 
Dies. 

Crossohothrium  laciniatum^  gen.  et  sp.  nov. 

[Plate  III,  Figs.  4-18.] 

Body  articulated,  slightly  flattened ;  cross-section  of  segments  near 
head  quadrangular;  ratio  of  thickness  to  breadth  about  1  to  2.  Theseg 
ments  begin  immediately  behind  the  head;  each  is  characterized  by 
having  four  marginal  flaps  on  the  posterior  border.  The  anterior  seg 
ments  in  the  larger  specimens,  for  a  distance  of  20  or  30»»™  back  of  tk 
head,  are  about  as  broad  as  long,  the  posterior  angles  projecting  into 
prominent  triangular  flaps,  which,  in  a  few  cases,  stand  out  almost  at 
right  angles  to  the  face  of  the  segments,  but  are  usually  appressed. 
The  bodies  of  the  segments  are  translucent,  the  posterior  borders  and 
projecting  flaps  opaque  and  ivory  white  in  color.  This  feature  is  espe- 
cially noticeable  in  specimens  which  have  lain  a  few  minutes  in  fresh 
water.  Behind  these  slender  anterior  segments  the  remaining  segments 
increase  in  breadth  without  increasing  in  length.  Near  the  middle  of 
the  strobile  the  ratio  of  length  to  breadth  is  about  2  to  9.  The  median 
segments  are  flat  and  the  triangular  flaps  develop  into  broad,  rounded 
lobes.  These  lobes  form  a  free  border,  which  is  sometimes  reflexed  and 
usually  emarginate  on  the  lateral  edge. 

The  posterior  segments  are  considerably  lengthened;  length  aboal 
1.5°^™;  breadth  about  2"»",  flattened ;  outline  usually  rounded  or  warin/:? 
narrower  in  front  than  behind,  emarginate  on  lateral  edge.  (Plate  Iflt 
Figs.  7,  8.)  The  shape  of  the  free  proglottides  varies  greatly  while  tier 
are  living,  but  at  rest  or  in  alcoholic  specimens  it  is  quite  uniform. 

The  posterolateral  border  is  profoundly  emarginate ;  the  outline  o{ 
the  margin  concave  behind,  then  convex  throughout  the  greaterpart^^ 
the  length,  concave  again  near  the  anterior  end,  w^hich  is  extended  iutt^ 
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a  rouuded  kuob.  (Plate  III,  Pig.  12.)  In  some  free  segments  with  a  less 
rounded  outline  the  shape  is  much  like  that  of  a  steeple-crown  hat  with 
a  drooping,  flexible  rim.  Length  of  a  mature  free  proglottis  2.8"*"*  j 
breadth  of  posterior  edge,  measured  from  tip  to  tip  of  the  reflexed  bor- 
der, 2.1™™  5  breadth  of  posterior,  exclusive  of  reflexed  border,  1.7™™, 
tapering  to  an  obtuse  point  in  front.  The  bothria  are  four  in  number, 
marginal,  short-pediceled,  unarmed,  each  provided  with  a  single  sup- 
plemental disk  (auxiliary  acetabulum  Diesing)  on  the  anterior  border. 

The  bothria  of  living,  active  specimens  undergo  such  profound 
changes  upon  being  transferred  from  sea- water  to  fresh  water  that  it  is 
necessary',  in  order  to  guard  against  mistakes,  to  give  separate  descrip- 
tions for  each  condition. 

If  allowed  to  lie  in  sea-water,  these  worms  continue  active  for  several 
hours.  Some,  after  lying  for  twenty-four  hours  in  sea-water,  were  still 
quite  active,  moving  their  bothria  incessantly  and  alternately  contract- 
ing and  elongating  the  body  and  throwing  it  into  irregular  kinks  and 
folds.  The  bothria  are  extremely  mobile.  They  are  usually  hollowed 
out  or  boat-shaped  on  the  face,  bounded  by  a  thickened  rim  or  border 
which  merges  into  the  auxiliary  acetabulum  in  front.  In  a  resting  po- 
sition they  are  oval  in  shape,  more  or  less  narrowed  in  front  and 
rounded  posteriorly.  Locomotion  is  effected  by  thrusting  the  bothria 
forward  and  attaching  the  face  as  a  sucking  disk  to  the  surface  over 
which  the  worm  is  moving,  and  thus  dragging  the  body  along.  The 
bothria  are  usually  thrust  forward  in  pairs,  the  two  which  would 
stand  diagonally  opposite  in  a  cross-section  constituting  a  pair.  They 
are  thrust  forward  bodily  and  at  the  same  time  become  greatly  elon- 
gated in  front.  This  attenuated  part,  of  each  is  frequently  bent  out- 
ward at  right  angles,  so  that  the  two  stand  apart  like  a  pair  of  recurved 
horns.  (Plate  III,  Fig.  11.)  The  remaining  pair  of  bothria  meanwhile 
is  some  distance  back  of  the  forward  pair  and  much  contracted  longi- 
tudinally, the  apex  of  each  being  a  short  distance  behind  the  rounded 
papillary  apex  of  the  head.  £ach  bothrium  when  thrust  forward  and 
attenuated  is  tipped  by  the  auxiliary  acetabulum,  which  forms  a  sort  of 
sucker.  Each  individual  bothrium,  while  active,  resembles  in  its  mo- 
tions the  movements  of  a  common  leech.  The  resemblance  is  height- 
ened by  the  auxiliary  a<)etabulum,  which  has  much  the  appearance  and 
is  used  in  the  same  manner  as  the  anterior  sucker  of  some  leeches. 
Often  the  posterior  ends  of  the  bothria  bend  outward  and  forward 
until  they  almost  meet  the  recurved  anterior  ends.  The  under  both- 
rium was  noticed  sometimes  adhering  to  the  bottom  of  the  watch-glass 
in  which  the  specimen  was  lying  and  spread  out  into  a  broad,  thin, 
circular  disk.  In  this  case  all  appearance  of  a  thickened  border  to  the 
face  of  the  bothnum  was  obliterated.  Behind  the  bothria  the  head 
contracts  suddenly  into  a  short,  neck-like  part,  which  is  about  the  same 
size  and  shape  as  the  first  segments,  and,  like  them,  is  terminated  by 
four  triangular  lappets  at  each  of  the  four  angles.    This  latter  feature 
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is  unchanged  either  by  fresh  water  or  alcohol.  When  placed  in  fresh 
water  the  bothria  become  profoundly  modified.  Two  distinct  fbnns 
were  observed;  in  one  lot  the  specimens  measuring  from  112  to  134"* 
in  length,  the  breadth  of  the  head  is  3.5™°>,  its  length  is  1.5™».  The 
bothria  are  trumpet-shaped,  very  transparent  and  delicate,  the  oater 
face  convex  and  surrounded  by  a  delicate,  narrow,  raised  border.  It 
is  circular  except  at  the  anterior  edge,  where  it  is  broadly  indented  and 
interrupted  by  a  circular,  opaque  disk  (the  auxiliary  acetabolam). 
(Plate  III,  Fig.  6.) 

In  a  second  lot,  the  individuals  of  which  measure  from  95  to  25(P* 
in  length,  the  breadth  of  the  head  is  about  2™",  its  length  1.5=".  (In 
an  a<5tiv©  specimen  in  sea- water  the  length  of  the  head  is  about  one- 
half  of  the  breadth.)  The  rim  or  border  of  the  bothria  is  irregular, 
broken,  or  ragged  in  outline,  which  gives  to  the  head  a  crisped  appear- 
ance, so  as  to  suggest  upon  superficial  examination  the  genus  PkyUo- 
hothrium  (Plate  III,  Fig.  5).  The  auxiliary  acetabula  are  often  concealed 
by  the  ragged  edges  of  the  bothria,  but  they  can  be  plainly  seen  in  a 
top  view  of  the  head  (Plate  III,  Fig.  15). 

Both  the  male  and  female  apertures  are  marginal.  It  is  often  tcit 
dilficult  to  make  out  the  course  of  the  vagina.  By  compressing  a  free 
proglottis,  or  better  by  flattening  a  proglottis  between  two  glass  slips 
and  hardening  it  while  in  that  position,  and  afterwards  staining  and 
transferring  to  glycerine  or  oil  of  cloves,  the  topography  of  the  genital 
apparatus  can  be  made  out.  At  first  I  was  wholly  at  fault  with  regard 
to  the  position  of  the  vaginal  opening,  having  been  misled  by  the  lateral 
aperture  which  is  usually  to  be  seen  in  the  mature  segments  and  from 
which  the  ova  are  discharged.  This  aperture  resembles  the  vaginal 
opening  in  many  of  the  Diboihrice.  It  is  found  only  in  the  iK)sterior 
segments  of  the  largest  specimens  and  in  the  free  proglottides.  It  is 
not  always  present  even  in  these,  as  it  is  not  unusual  to  find  a  free  pro- 
glottis without  the  lateral  aperture.  When  such  a  proglottis  is  ex- 
amined its  central  part  will  be  found  to  be  filled  with  ova,  often  to  soch 
an  extent  that  the  lateral  face  of  the  proglottis  is  swollen  in  the  middle 
so  as  to  have  a  convex  outline.  In  this  case  the  lateral  aperture  may 
be  seen  already  outlined  but  closed  by  a  thin  membrane,  upon  the  rupt- 
ure of  which  the  eggs  make  their  escape.  The  ovary  is  a  lobed,  glan- 
dular body  lying  near  the  posterior  end  of  the  proglottis.  The  vagina 
after  leaving  the  ovary  follows  the  median  line  but  a  short  distance. 
It  bends  in  a  uniform  curve  towards  the  margin,  and  in  its  outer  part 
lies  immediately  in  front  of  the  penis  and  very  close  to  it.  In  the  sped- 
mens  which  I  have  examined  the  course  of  the  vagina  as  it  approached 
the  margin  could  not  be  made  out  until  after  it  was  dififerentiated  by 
staining  with  carmine.  The  marginal  aperture  of  the  vagina  is  very 
small  and  is  situated  immediately  in  front  of  the  penis.  When  the  lat- 
ter is  retracted  the  two  genital  apertures  seem  to  have  the  same  mar 
ginsil  opening.    The  peuia  ia  loug  and  slender.    In  some  cases  it  was 
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foand  protruding  as  macU  as  0.5"'"'.  It  is  covered  with  minute  spines 
whose  length  is  about  one  eighth  the  breadth  of  the  penis.  The  vas 
deferens  is  a  long  convoluted  tube  lying  for  the  most  part  a  little  in 
front  of  the  center  of  the  proglottis.  The  central  part  of  the  proglottis 
around  the  ova  is  filled  with  the  large  glandular  masses  of  the  testes. 
The  longitudinal  vessels  of  the  w^ater-vascular  system  can  usually  be 
distinguished  and  between  them  and  the  margin,  on  each  side,  a  series 
of  granular  masses,  more  opaque  and  smaller  than  the  masses  which 
make  up  the  testes,  extending  to  the  ovary  and  widening  in  the  vicinity 
of  that  organ.  The  lateral  aperature  for  the  discharge  of  eggs  is  sit- 
uated a  little  way  back  of  the  middle  and  is  surrounded  by  a  low  bor- 
der or  lip.  It  is  oval  in  outline,  the  longer  axis  coinciding  with  the 
longitudinal  axis  of  the  segment  and  equal  to  about  one-eighth  the 
length  of  the  segment.  Its  posterior  edge  is  at  about  the  posterior 
third  of  the  segment  and  nearly  opposite  the  marginal  opening  of  the 
generative  organs. 

The  following  measurements  were  made  upon  living  specimens  which 
bad  lain  for  a  few  hours  in  fresh  water : 


DimensioDH. 


Lenisth  of  ttrobile 

Breadth  of  head 

Length  of  heail 

Br^idth  of  i«egnient«  Dear  heiid,  exclodInK  projectiug  flapa 

l«eD;rth  of  fte^sineutA  D*>ar  head 

BrKMlth  of  posterior  se^nnents 

Liengtii  of  posterior  segmenttf 


No.  1. 
mm. 

No.  2. 

No.  3. 

mm. 

mm. 

100.  00 

142. 00 

195.00 

1.7 

1.90 

1.80 

1.4 

1.50 

1. 45 

0.0 

0.56 

0.70 

0.7 

0.35 

0.50 

1.7 

1.2G 

1.90 

1.2 

l.'JG 

1.60 

No.  4. 


mm. 

212.00 
l.H 
1.5 
0.7 
0.7 
1.8 
1.4 


The  following  measurements  are  from  a  segment  which  became  de- 
tached from  a  strobile  while  still  living  and  active  in  sea- water  : 

Millimeters. 

Length 3.10 

Breadth  in  front 1.05 

Breadth,  middle 2.45 

Breadth,  posterior  end 2. 10 

Length  of  penis 0.  35 

Breadth  of  penis 0.0875 

Length  of  spines  on  penis 0.0100 

Diameter  of  ova 0.0254 

The  breadth  given  above  is  approximate,  as  the  segment  was  con- 
stantly changing  its  shape;  the  iMjnis  was  only  partly  everted. 

The  following  measurements  are  from  a  young  specimen,  in  fresh 
water  : 

MillimeterH. 


Entire  length 

Length  of  head 

Breadth  of  head 

Length  of  anterior  segments 

Breadth  of  anterior  segments 

Length  of  median  segments 

Breadth  of  median  segmcntH 

FfMterioT  »e^mente  bat  little  Inrgvv  thau  antorior. 


20.00 
1.20 
1.80 
0.10 
0.30 

0.^ 
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Several  young  specimens  were  obtained,  measuring  from  5  to  20"°  io 
length.  In  these  the  bothria  were  identical  in  shape  and  habit  with 
those  of  the  adult.  In  the  younger  specimens,  however,  the  part  of 
the  head  to  which  the  bothria  are  attached  was  proportionally  larger 
than  it  is  in  the  adult.  In  the  larger  specimens  of  yoaag  the  laciniate 
segments  occurred  throughout  the  entire  length ;  in  smaller  specunens 
they  occurred  only  near  the  head  and  at  the  posterior  end,  while  the 
intermediate  parts  of  the  strobile  were  unsegmented  or  marked  with 
faint  transverse  lines.  In  many  of  the  smallest  forms  there  were  no 
laciuiate  segments,  while  the  posterior  end  of  the  strobile  carried  a  num- 
ber of  elongated  segment-like  bodies,  totally  unlike  the  segments  of  the 
adult.  These  pseudo-segments  are  evidently  evanescent.  (Plate  III, 
Fig.  17.) 

HdbitaU — Sand  Shark  (Odontaspis  littoraU8\  in  spiral  intestine,  yonng 
and  adult  together,  abundant,  chyle  swarming  with  free  proglottides. 
July  and  August,  Wood's  Holl,  Mass. 

Phoreiobothrium,*  gen.  nov. 

Near  Cylindrophorus  Diesing. 

Tetrabothrii  Spec.  Wagener. 

Cylindraphorua  typicu$  Diesing,  Revia.  d.  Cepb.  Ab.  Par.,  p.  264. 

Tetrabothrium  CarcharicB  Rondolettii  Wagener,   Nov.  Act.    Nat.  Car.,  xxiT, 

Suppl.  4  and  84,  tab.  kxii,  270-273 ;  Statu  larvie  Wagener,  1.  c.  4  aod  •*4, 

tab.  xxi,  266-268,  tab.  xxii,  269. 
''Genus  hoc  insufficienter  cognitutn  provisorio  modo  nomine  CjllDdrophori 

notavi"  Diesing. 

Body  elongated,  articulate.  Head  separated  from  the  body  by  a  neck. 
Bothria  four,  opposite,  tubular,  parallel,  entire,  each  armed  with  com 
pound  hooks  and  provided  with  one  supplemental  disk  (auxiliary  ace 
tabulum)  in  front.  Minute  spines  on  neck,  or  on  neck  and  body.  Gen- 
ital apertures  marginal. 

rhoreiohothrium  lasium,]  gen.  et  spec.  nov. 

[PlatelV,  Figs.  24-29.] 

Head  separated  from  the  body  by  a  neck.  Bothria  fear,  marginal, 
flat-tubular,  subrectangular  in  outline,  each  with  two  compound  books 
placed  anteriorly,  and  one  auxiliary  acetabulum  in  front  of  hooks  near 
the  lateral  edge  of  the  bothrium.  Face  of  the  bothria  hollowed  out 
with  a  thickened  or  raised  border,  so  that  each  bothrium  resembles  a 
shallow  tray.  Inner  edges  of  bothria  united  by  a  thin  membrane,  in 
which  lie  bands  of  fibrous  tissue.  Posterior  end  of  the  bothria  ellip- 
tical, with  a  thickened  ring  or  border,  and  marked  with  stria  parallel 
with  the  smaller  diameter.  These  stria3,  when  highly  magnified,  prove 
to  be  low  ridges,  which  give  to  the  end  of  a  bothrium  the  appearance 
of  a  coarse  rasp.    These  striae  or  ridges  are  not  seen  plainly  unless  the 

*  ^opetov  =  a  tray.  ^  Aamor  =  bristly. 
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are  reflexed.  Keck  flattened,  rather  slender,  increasing  uni- 
ack wards  and  merging  imperceptibly  into  tbe  jointed  body, 
sometimes  sparsely,  sometimes  thickly,  with  very  small, 
shar|),  bristle-like  spines.  The  body  has  at  first  an  unbroken 
the  sqaare  segments  being  indicated  simply  by  fine,  transverse 
'arther  back  the  segments  become  elongated,  with,  the  corners 
rounded.    Genital  apertures  marginal,  opening  about  the  mid- 

»m  pound  hooks  of  the  head  have  three  recurved  prongs  each, 
lie  one  slightly  longer  than  the  others,  the  inner  one  the  short- 
ese  prongs  rise  from  a  common  horizontal  part,  which  is  itself 
;d  by  a  flattened  or  spatulate  process,  which  lies  immediately 
e  middle  prong,  is  about  the  same  length  and  parallel  with  it. 
Uowing  measurements  were  made  from  a  mounted  specimen: 

Millimeters. 

strobile 40.00 

head 0.52 

f  head 0.44 

f  neck 0.12 

first  fiegments,  2™"*  from  head 0.03 

f  first  segments 0.01 

segments,  3"^™  from  head 0.20 

r  segments,  3™™  from  head 0. 42 

segment,  6™™  from  head 0.34 

f  segments,  6™™  from  head 0.42 

posterior  segments 2. 20 

r  posterior  segments 0.84 

hooks 0.10 

bristly  spines  on  neck  or  body 0. 01 

specimens  in  the  lot  differed  from  the  prevailing  type  in  being 
»re  irregular  in  outline  and  having  in  general  a  more  fragile 
5.  The  neck  is  much  distorted  by  contraction  and  much 
than  in  thp  prevailing  type;  the  first  segments,  on  the  con- 
e  longer  and  more  slender.  The  posterior  segments  are  ellip- 
ong,  flatter,  and  more  fragile  in  appearance, 
specimen  I  found  what  seemed  to  be  a  transverse  costa  on  the 
bothriam.  I  looked  in  vain  for  a  similar  characteristic  in  the 
3cimens  of  the  lot.  If  such  costal  could  be  proved  to  be  char- 
3  of  this  worm  it  would  indicate  a  very  close  relationship  with 
hriutn. 

le  the  bristly  spines  were  found  on  the  neck  and  not  on  the 
others  sparsely  on  the  body  and  not  on  the  neck,  in  others 
n  both  neck  and  bod3\  They  are,  without  doubt,  the  remnant 
tly  outer  covering  of  the  body,  which  is  characteristic  of  the 
id  larval  conditions  of  this  genus. 

inus  Cylindrophorus  is  a  provisional  one  made  by  Diesiug  to  in- 
ngle  species  which  is  not  well  known.  He,  however,  includes  it 
lose  TetrabothriWj  which  are  characterized  by  having  no  auxii- 
ibula  on  the  bothria.    The  presence  of  a  well-defined  auxiliary 
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acetabalnm  ia  this  worm  is  therefore  sufficient  reason  for  not  including 
it  in  the  genus  Cylindrophorus,  The  almost  invariable  occurrence  of 
spines  on  the  neck  or  body,  or  both,  together  with  the  shape  of  the 
bothria  and  hooks,  present  so  many  points  of  resemblance  to  Wagenefs 
figures,  from  which  Diesing  created  the  generic  name  CylindrofKom^ 
that  I  do  not  feel  justified  in  adding  a  new  generic  term  to  the  already 
burdened  nomenclature  of  Helminthology  without  at  the  same  time 
admitting  Diesing's  Cylindrophorus  in  the  probable  synonymy  of  the 
genus. 

The  ovaries  occupy  nearly  the  posterior  fourth  of  the  proglottis.  The 
vagina  extends,  from  its  origin  in  the  ovaries,  as  a  sinuous  duct  along 
the  median  line  of  the  proglottis  until  it  rejiches  the  middle  point,  where 
it  turns  nearly  at  right  angles  and  opens  in  front  of  and  immediately 
adjoining  the  penis.  The  latter  organ  is  retracted  and  lies  coiled  ap  in 
the  angle  of  the  vagina,  but  seems  to  be  connected  with  a  convolnted 
mass,  which  is  situated  centrally  in  the  proglottis.  A  median  tube  can 
be  traced  from  near  the  anterior  end  of  the  proglottis  to  the  angle  of 
the  vagina  and  seems  to  lie  parallel  with  that  duct  for  some  distance. 
Its  union  with  the  latter  could  not  be  made  out.  The  greater  part  of 
the  interior  of  the  proglottis  is  filled  with  irregular  granular  masses, 
each  of  which  is  composed  of  several  irregular  or  disk-shaped  pieces, 
which  are  rather  loosely  joined  togethex. 

In  a  specimen  which  had  been  subjected  to  double  staining  in  green 
and  red  analine  colors,  the  ovaries  in  the  base  of  the  proglottis  and 
what  appeared  to  be  their  continuation  into  a  double  row  of  coarse  grana 
lar  masses  lying  along  each  margin,  had  a  strong  affinity  for  the  bine 
staining.  On  the  margins,  outside  of  the  coarse  granular  layer,  a  fine 
granular  layer,  and  outside  of  that  a  transparent,  structureless,  epi- 
dermal layer,  were  differentiated.  The  vagina  and  anterio-median  tube 
were  also  slightly  stained  with  the  green.  The  interior  compound  gran- 
ular masses,  the  penis,  and  the  convoluted  mass  of  tubes  (vas  deferens) 
were  unaffected  by  the  green  coloring  matter.  They  were  clearly  differ- 
entiated, though  not  deeply  stained,  by  the  red  analine,  nearly  all  the 
red  stain  having  disappeared  when  the  specimen  was  washed  in  alcohol. 

Habitat. — Dusky  Shark  (Carcharias  obscurus),  in  spiral  intesrioe. 
August,  1884,  Wood's  Holl,  Mass. 

Calliobothrium  Van  Beneden. 
Calliobothrium  verticillatum  Kudolphi. 

[PlatoIV,  Figs.  1-8.] 

Onchobothrium  i^erticillatum  Rud.,  Diesing,  Syst.  Helm.,  i,  606. 
Calliobothrium  rerticillatum  Van  Beneden,  Dies.,  Revis.  d.  Ceph.  Ab.  Par,  p- 

280-281.    Van  Beneden,  in  Mem  .Acad.  Belgiquo,  xx v,  138  and  19^2,  Ub.  xii 
Bothriocephalus  verticillaius  Rud.,   Synops.,  142  and  484.     Lcackart,  Zool. 

Bruchst.,  i,  56,  tab.  ii,  41,  fragm.     Nitzsch.,  Erecb.,  and  Grab.,  Encyd., 

xii,  99.     Dnjardin,  Hist.  Nat.  des  Hclmiutb..  621.     Creplin,  TroscheTs 

Arcb.,  1849,  i,  73. 


tter  arranged  in  a  triangle.  Hooks  equal  and  arranged  in  pairs, 
filiform  anteriorly,  increasing  posteriorly ;  anterior  segments  pro- 

with  four  triangular,  laciniate  processes  on  the  postero-lateral 
in,  followed  by  other  segments  bearing  one,  and  still  otliera  bear- 
iro,  additional  flaps  on  each  posterodatcral  margin,  subsequent 
iuts  with  two  rounded  flaps  near  posterior,  nearly  circular  in  ont- 
tiltimate  segments  considerably  elongated.  Genital  apertures 
inal.    Length  75"""  to  100"™. 

Hlat. — Found  at  Wood's  Holl,  Mass.,  August,  1884,  in  spiral  in- 
e  of  Smooth  Dogfish  {Mustelus  canis). 

this  species  there  is  so  much  difference  between  segments  occur- 
in  di&erent  parts  of  the  strobile,  that  some  additional  notes  are 
sary  in  order  to  make  trustworthy  identifications  iu  cases  wiere 
fragments  are  found.  The  head  is  so  small  that  it  may  b«  easily 
>oked  by  the  collector;  moreover  the  anterior  segments  are  sodel- 
ttiat,  as  is  often  the  case,  they  break  and  leave  the  head  imbedded 
I  mucous  membrane  of  the  intestines  of  their  host.  The  anterior 
•n  of  a  living  specimen,  when  isolated  from  its  natural  eurround- 
ind  placed  in  clear  water,  resembles  a  very  delicate  white  hair, 
by  therefore  easily  escape  any  but  the  most  careful  search.  The 
itself  is  only  about  one-eighth  as  broad  as  the  head  of  a  common 
rbile  the  breadth  of  the  segments  immediately  bebimi  the  bead  is 

the  same  as  that  of  a  hainan  bair,  and  the  thickness  is  only  about 
lird  the  breadth.  The  first  segments  are  nearly  twice  as  long  as 
,  flat  and  thin,  somewhat  distinctly  four-angled,  so  that  a  cross- 
n  is  rectangular.  TLe  segments  are  continued  at  the  postero-Iat- 
oruers  into  four  triangular  flaps,  which  are  about  one-fourth  the 
1  of  the  segment  proper.    The  posterior  margins  of  the  segments, 

linir  thn  flaTiH    nrathii-b    nrliUa  ami  nn^ntio  in  HFa    whiln  tlia  K.^iliaii 


^1 
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and  inclose  two  sides  of  a  triangular  space.  At  tbe  extreme  anterior 
end  of  each  of  these  secondary  sulci  is  situated  one  of  the  four  probas- 
cides.  Each  bothrium  is  broadly  convex  on  the  posterior  border,  with 
often  a  slight  emargination  on  the  posterior  edge  of  each  lobe,  Eacb 
lobe  is  triangular,  the  posterior  side  being  the  posterior  edge  of  tbe 
bothrium,  the  outer  side  being  the  marginal  edge  of  the  bothrium,  and 
the  inner  side  being  bounded  by  the  median  sulcus  and  one  of  \\s 
branches.  The  central  portion  or  face  of  each  lobe  is  sometimes  de- 
pressed, which  gives  rise  to  the  appearance  of  a  double  furrow  on  each 
side  of  the  median  triangular  piece.  Posterior  edges  of  bothria  thick 
and  fleshy,  overlapping  the  neck.  Neck  tubular,  conical,  sometimes 
slightly  swollen  back  of  the  head,  a  little  shorter  than  the  bothria,  tbe 
posterior  fourth  prolonged  into  a  collar,  which  incloses  the  anterior  part 
of  the  body  and  its  articulation  with  the  neck.  Proboscides  {trypanorfRckx 
Dies.)  four,  a  little  shorter  than  head,  armed  with  numerous  books 
arranged  in  spirals,  about  eight  visible  in  each  spiral  5  spirals  about 
0.02™"^  apart.  Hooks  recurved,  pointed,  broad  at  base  in  an  anten> 
posterior  direction,  very  thin  from  side  to  side,  those  near  the  base  of 
the  proboscis  shor  ter-curved  and  blunter  than  the  others.  Proboscis 
sheaths  straight  in  front,  but  with  a  single  short  spiral  curve  at  tbe 
posterior  end  where  they  join  the  contractile  bulbs,  with  one  of  wbich 
each  is  connected.  The  four  contractile  bulbs,  which  lie  side  by  side  io 
the  neck,  are  about  twice  as  long  as  broad  and  about  one-half  the 
length  of  the  neck.  The  distance  between  the  point  of  articulation  be 
tween  the  neck  and  the  body  and  the  posterior  end  of  the  contractite 
bulbs  is  normally  about  one-third  the  length  of  the  latter. 

So  far  as  examined  the  heads  presented  tl\^  same  general  oatliue^ 
with  one  exception.  In  the  exceptional  case  noted  there  is  a  8ligbt 
constriction  of  the  bothria  where  they  overlap  the  neck,  at  the  point 
which  marks  the  greatest  diameter  of  the  head  in  aU  the  other  8i)eci- 
mens.  This  imparts  to  the  head  a  more  rounded  outline  in  front  tbao 
in  the  others,  and  a  less  diameter  proportionally  at  the  base  of  tbe 
bothria. 

The  body,  usually  very  much  attenuated  anteriorly,  is  nnjointed  for 
a  short  distance  back  of  the  head.  Fine  transverse  lines  soon  make 
their  appearance,  and  shortly  afterwards  the  first  segments  are  formed. 
The  latter  are  usually  much  broader  than  long,  and  rectangular  in  ont- 
line.  Although  they  sometimes  are  lengthened  with  rounded  corners, 
so  as  to  give  to  the  series  of  segments  a  beaded  appearance. 

The  mature  proglottides  are  always  squarish,  or  rectangular,  some- 
times longer  than  broad,  sometimes  broader  than  long.  The  male  gen- 
ital openings  are  marginal,  irregularly  alternate,  always  near  the  an- 
terior edge  of  the  i)roglottis.  Female  genital  openings  lateral,  median 
dehiscent,  apparently  not  appearing  until  the  proglottides  are  almost 
ready  to  separate. 

Length  of  strobiles  with  mature  proglottides  from  40""  to  230". 


t  UlUimeMn. 

th  of  proboacia 0.840 

Hh  of  proboaciB,  exolnaiTOof  proJectiDg  books 0.043 

Itli  of  pTotwtcis,  iaclasive  of  projeetiog  books 0. 078 

th  of  aut^nor  hooks 0.033 

1th  ofliaM  of  Ulterior  hooks 0.0)3 

thof  hoakH  on  base  of  pTOboHCis 0.  OU 

ithof  base  of  hooks  on  base  of  proboscis 0.011 

.  the  Bnmmer  of  1884  I  obtaiaed  two  lots  of  these  worms  from  the 
entary  tract  of  the  Dusky  Shark  {Carckarias  obxeurus). 
le  flrst  lot,  coDtainiofT  approximately  200  IndividQals,  was  lodged 
le  pyloric  portion  of  the  stomach,  where  the  worms  were  so  massed 
ther  RS  to  make  a  swelling  ia  the  pyloms  which  was  discernible 
re  opening. 

lese  specimens  were  not  studied  closely  while  they  were  alive. 
n  examining  them  subsequently  as  alcoholic  specimens,  it  was 
d  that  there  was  a  very  considerable  variation  in  the  length  of  the 
}iles,  and  to  some  extent  in  the  proportions  of  the  segments.  In 
roreguing  description  I  have  enumerated  those  characters  which 
DE  to  all;  bat  inasmuch  as  there  are  some  more  or  less  clearly 
ted  groups  among  them  I  shall  add  some  further  observations.  I 
1  this  of  importance,  for  the  reason  that,  if  it  were  not  for  the 
t  number  of  intermediate  forms  which  these  two  lots  furnish,  one 
it  be  justified  in  making  two,  if  not  three,  distinct  species  instead 
le.  The  second  lot  came  from  the  pylorus  and  spiral  iutdstineoC 
tame  species  of  shark  (0.  obicurua). 

iree  groaps  were  observed  in  the  first  lot.  These  differ  from  each 
r  principally  in  the  shape  and  proportioos  of  the  segments,  the 
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Generative  organs :  male  not  conspicnons,  smooth,  marginal,  near 
anterior  edge  of  proglottis  as  in  all^  female*  lateral,  median,  dehiscent, 
in  mature  proglottides  easily  recognized  as  a  clear  central  spot ;  lengUi 
of  strobile  as  short  as  36°»°*  5  average,  perhaps,  about  45"™,  although  it 
seems  to  graduate  into  var.  /?,  which  is  much  longer.  In  one  specimen 
measuring  48™™,  the  last  twelve  proglottides  were  mature  and  had  an 
average  length  of  1™". 

Measurements  of  a  specimen,  var.  a^  made  from  a  mounted  specimen, 
and  hence  probably  a  little  distorted : 

ICnUMfeen. 

Length  of  strobile 3a  00 

Length  of  bothria ^ O.80 

Breadth  of  head '  0.90 

Length  of  neck 0.70 

Breadth  of  neck  in  front O.60 

Breadth  of  neck;  posterior  end 0.36 

Length  of  proboscis 0.70 

Length  of  proboscis  sheath , 0.76 

Length  of  contractile  bulb 0.32 

Breadth  of  contractile  bulb 0.14 

Length  of  posterior  proglottis 0.80 

Breadth  of  posterior  proglottis L30 

The  second  group  I  shall  also,  for  convenience,  designate  as  a  varied, 
calling  it  var.  /3  (Plate  lY,  Figs.  17-20).  The  strobile,  like  that  of  tst. 
ay  is  flat  and  thin,  but  is  much  longer.  The  mature  proglottides  do  not 
make  their  appearance  until  100™™,  or  even  200™™,  back  of  tLo  bead. 
The  first  segments  are  short  and  broad }  the  succeeding  segments  in- 
crease in  length  until  they  become  longer  than  broad.  The  median  and 
postero-median  segments  are  frequently  rounded  at  the  corners,  giving 
to  the  strobile  a  beaded  appearance.  This  character  is  usually  present 
in  those  segments  which  immediately  precede  the  mature  proglottides. 
Usually  about  three  longitudinal  strisB  can  be  traced  on  the  median  seg. 
ments(Figs.  18-19).  The  posterior  segments  are  rectangular,  looftf 
than  broad.  The  following  measurements  were  made  on  a  moonted 
specimen,  var.  /S. 


Length  of  strobile ^ ^ 2)0.00 

Length  of  head 0.76 

Breadth  of  head asi 

Length  of  neck 0.W 

Breadth  of  neck  in  front 0.7* 

Breadth  ofneck,  posterior  end O.IJ 

Length  of  proboscis 0,9 

Length  of  proboscis  sheath , 0.64 

Length  of  con  tractile  bulb Q.S6 

Breadth  of  contractile  bulb O.II 

Breadth  of  strobile  back  of  neck O.SS 

Length  of  posterior  proglottis L54 

Breadth  of  posterior  proglottis 1.*^ 

A  third  group,  which  comprises  individuals  that  have  certain  charse- 
toristics  separating  them  from  tVi«  two  preceding  groups,  I  have  distil- 
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shed  as  var.  y  (Plate  IV,  Pigs.  13-16).  These  are  all  immatare  stro- 
ps, but  are  much  longer  than  var.  a,  and  in  some  cases  as  long  as 
•  /3.  The  strobile  is  much  thicker  and  rather  wider  than  those  of 
ieties  a  and  /3.  The  x)osterior  segments,  although  not  mature  in 
'  of  the  specimens,  have  a  conspicuous  male  generative  organ.  The 
lale  generative  opening  is  represented  by  a  lateral,  median,  slightly 
ied  papilliform  eminence.  Length  about  100™"*;  average  length 
ast  30  segments  O-G*""".  The  posterior  segments  are  2^  to  3  times  as 
»ad  as  long. 

Mea«urement8  made  from  two  mounted  specimens. 


Dimensions. 


No.  2. 


glh  of  strobile 

ith  of  bead 

idth  of  bead 

{th  of  neck* 

kdth  of  neck  in  fiont 

idth  of  neck,  posterior  end  . . 

^b  of  proboscis 

^b  of  proboscis  sbeatb 

Eth  of  conti«ctilfl  bnlb 

tdlh  of  contrmctile  bulU 

Mltb  of  strobile  bsck  of  neck 

Cth  of  posterior  segment 

Mlib  of  posterior  segment 


n  all  measurements  of  ttie  neck  tbe  distance  from  tbe  postero-lateral  or  postero-marginal  edge  of 
Iwtbria  to  tbe  posterior  edge  of  the  collar  is  the  one  given. 

n  the  second  lot  containing  about  fifty  specimens,  the  strobiles  are 
so  mature  .vs  those  of  the  first  lot.  The  three  varieties  noted  in  the 
t  lot  are  not  so  distinctly  marked  off.  There  are,  however,  two  dis- 
3t  kinds  ill  this  lot,  which  may  possibly  be  due  to  the  effect  of  the 
servatives,  but  which  are  suflaciently  noteworthy  to  be  mentioned 
e.  In  tbe  first  the  lobes  of  the  bothria  are  smooth  and  bounded  by 
ular  curved  lines  as  in  the  first  lot,  but  with  the  centers  of  the  faces 
the  lobes  slightly  hollowed  out  or  depressed,  so  as  to  produce  the 
)ct  of  a  raised  border,  and  double  furrows  on  the  lateral  face  of  the 
;hrium. 

n  the  second  the  bothria  are  irregularly  furrowed  or  wrinkled.  The 
hria  are  shorter  than  the  neck.  The  neck  is  also  wrinkled.  These 
TereDces,  although  sufficiently  marked  to  attract  attention,  do  not 
asion  much  perplexity  where  one  remembers  the  wonderful  powers 
3ontractility  possessed  by  the  Oestoidea.  They  might,  however,  lead 
confusion  of  si)ecies  in  cases  where  only  a  few  specimens  are  at  hand. 
Q  describing  new  s[)ecies  of  the  Cestoidea^  I  am  satisfied  that,  where 
s  possible,  a  great  many  specimens  should  b^  examined  before  final 
iclnsions  are  reached.  If  this  rule  had  been  adopted  by  former 
rkers  in  this  field  of  Systematic  Zoology  the  older  literature  of  Hel- 
ithology  would  not  be  in  its  present  state  of  confusion. 
Ittachment  to  the  host — Those  found  in  the  pylorus  were  not  firmly 
«ched,  but  would  release  their  hold  when  the  point  of  a  scaVpeV  N79A 
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applied  to  their  heads.  T)i\b  was  characteristic  of  those  of  the  first  lot 
With  those  found  in  the  spiral  valve,  however,  the  case  was  quite 
different  In  it  these  parasites  were  found  to  be  firmly  attached  to  the 
wall  of  the  intestine.  Many  of  them  had  tunneled  holes  in  the  macons 
and  submucous  coats.  In  some  cases  these  tunnels  cut  through  the 
muscular  coats  of  the  intestine  and  opened  into  the  interior  body  cavity. 
In  some  instances  several  heads  were  found  occupying  the  same  cavity. 
One  of  these  pockets  was  6.5™™  deep.  In  it  were  imbedded  three  Leads 
belonging  to  three  strobiles  20™™,  32™™,  and  65™™  long,  respectively. 
The  heads  were  so  tightly  fastened  in  their  fleshy  cavern  that  they  had 
to  be  cut  out  before  they  could  be  removed.  'A  peculiarity  of  the  in- 
dividuals of  this  second  lot  is  a  tendency  to  contract  the  anterior  seg- 
ments, so  that  instead  of  being  attenuated  as  in  most  of  those  of  the 
first  lot,  the  anterior  segments  are  at  first  nearly  as  broad  as  the  neck, 
and  immediately  widen  until  they  are  as  broad  or  even  broader  than 
the  head.  This  gives  the  worm  the  appearance  of  being  constricted 
just  back  of  the  head.  This  habit  of  tunneling  into  the  flesh  of  its  host 
must  make  this  parasite  a  very  unpleasant  guest.  Usaally  in  the  case 
of  those  Cestoidea  which  infest  the  alimentary  canal  of  their  host^  their 
presence  cannot  give  rise  to  much  pain,  unless  they  are  prese)it  in 
numbers  sufficient  to  occasion  obstruction.  But  with  this  worm  it  is 
quite  otherwise.  Wherever  tunnels  in  the  walls  of  the  intestine  caused 
by  this  worm  were  observed,  it  was  noticed  that  there  was  much  irrita- 
tion of  tbe  mucous  membrane.  !N'ot  only  was  the  mucous  coat  highly 
inflamed,  but  the  inflammation  often  extended  into  the  submucous  and 
muscular  coats.  The  whole  interior  of  the  spiral  valve  was  blotched 
with  angry- looking  sores.  If  this  is  at  all  common,  then  we  find  is 
this  worm  an  enemy  of  the  Dusky  Shark,  small  but  not  insignificant 
It  is  certainly  encouraging  to  find  in  nature,  in  the  too  small  army  of 
enemies  which  are  arrayed  in  warfare  against  the  Selachians,  these 
humble  sappers  and  miners  lending  their  aid  towards  keeping  down  tbe 
numbers  of  these  Ishmaelites  of  the  sea. 

Abnormal  forms. — In  tbe  second  lot  a  few  monstrosities  were  ob- 
served, two  of  which  are  figured  (Plate  IV^  Figs.  21  and  22).  The 
first  example,  Fig.  22,  is  a  strobile  13™™  in  length,  which,  at  about  2"" 
from  the  posterior  end,  gives  off  from  the  postero-marginal  edge  a  sec- 
ondary strobile,  in  which  there  are  about  four  joints  faintly  marked. 
The  dimensions  of  the  segment  which  sends  off  this  budding  part  are: 
Length,  O.l™™;  breadth,  0.72™™;  of  the  succeeding  segment,  length, 
t).l™'";  breadth,  O.G2™™;^fthe  budding  portion,  length,  1.08™'";  breadth, 
0.06™™.  The  second  example.  Fig.  21,  is  a  fragment;  length  of  strobile 
not  known.  The  segments  have  tbe  beginnings  of  the  male  genital 
organs.  A  secondary  strobile  is  given  off  from  the  margin  of  tbe  pri- 
mary strobile  in  a  somewhat  diff'er^nt  manner  from  the  one  just  de 
scribed.  A  tendency  towards  a  marginal  thickening  can  be  seen  on  the 
third  segment  in  front  of  the  one  from  which  the  secondary  strobile 
becomes  free.    In  tho  Bucc^^diTi^  ^^^m^vA.^  XXsX^  mw^^inal  thickening; 
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or  rather  widening,  is  more  pronounced,  and  there  is  the  beginning  of  an 
independent  alar  margin.  On  the  next  segment  the  alary  margin  is  one- 
fourth  the  breadth  of  the  segment  itself,  and  from  it  springs  the  second- 
ary series  of  segments.  The  breadth  of  the  three  segments  mentioned 
is  0.82"™,  0.86°*™,  0.90™",  respectively,  or  of  the  latter,  exclusive  of  the 
alary  margin,  0.72™™.  The  breadth  of  the  succeeding  segment  is  0.72™™. 
The  length  of  each  of  these  segments  is  0.26™™.  Length  of  secondary 
strobile,  2.46™» ;  number  of  segments,  21 ;  breadth,  0,20™™  to  0.24™™; 
average  length,  0.12™™. 

Eversion  and  inversion  of  proboscis. — The  proboscides  do  not  play 
backwards  and  forwards  in  their  sheaths  like  a  piston-rod  in  its  barrel, 
but  each  folds  in  upon  itself  from  the  outer  extremity  like  the  finger  of 
a  glove.  When  a  proboscis  is  fully  extended  it  has  the  appearance  of 
a  slender,  solid  cylinder,  covered  with  recurved  hooks.  If,  however, 
one  which  is  not  fully  extended  be  examined,  it  will  be  found  to  be 
folded  in  upon  itself  from  the  outer  end.  As  the  hooks  point  backwards 
when  the  proboscis  is  extended,  it  can  be  easily  seen  that  it  is  impossi- 
ble to  retract  that  organ  by  pulling  it  in  bodily.  When  the  proboscis 
is  entirely  retracted  it  forms  a  hollow  tube,  whose  outer  covering  is  the 
inside  wall  of  the  extended  proboscis,  and  whose  inner  coat  carries  the 
hooks  which  now  point  forward.  The  whole  tube  lies  in  the  proboscis 
sheath. 

The  manner  of  everting  and  inverting  the  proboscis  seems  to  be  iden- 
tical in  all  the  Trypanorhynchij  both  in  the  mature  and  later  larval 
stages.  The  contractile  bulbs  and  proboscis  sheaths  contain  a  trans- 
parent liquid,  in  which  float  a  few  granules.  The  contractile  bulbs  act 
on  the  contained  fluid  exactly  as  the  bulb  of  a  syringe.  The.  thick  walls 
of  the  bulbs  are  composed  of  diagonal,  interlacing  fibers,  whose  con- 
traction compresses  the  bulb  and  forces  the  fluid  out  into  the  proboscis 
sheath.  The  result  of  this  action  is  to  make  the  proboscis  begin  to 
unroll  from  the  anterior  end  of  the  sheath.  This  will  continue  as  long 
as  the  walls  of  the  contractile  bulbs  continue  to  exert  pressure  on  the 
fluid  contents,  or  until  the  proboscis  is  entirely  everted.  When  the 
proboscis  is  fully  extended  the  granular  liquid  can  be  seen  filling  the 
interior  of  both  proboscis  sheath  and  proboscis.  To  the  interior  of  the 
proboscis,  at  the  anterior  end,  is  attached  a  tubular  cord  of  very  con- 
tractile tissue,  which  lies  in  the  hollow  of  the  proboscis,  extends  back 
through  the  sheath,  and  is  inserted  at  onesideon  theinner  wall  of  thecon- 
tractile  bulb.  The  proboscis  is  inverted  by  the  contraction  of  this  cord. 
When  the  proboscis  is  inverted  this  cord  lies  in  kinks  and  irregular  coils 
in  the  contractile  bulb  and  posterior  end  of  the  sheath.  This  move- 
ment is  made  rather  quickly  by  the  living  worm.  Upon  removing  so  pie 
specimens  from  the  pylorus  of  a  Dusky  Shark,  it  was  noticed  that  when 
the  heads  were  touched  by  the  point  of  a  scalpel  or  needle,  even  when 
the  head  was  partly  imbedded  in  the  mucous  membrane,  the  probos- 
cides would  be  suddenly  retracted  and  the  worm  detached. 


486         REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.       [34] 

Larval  state. — Great  numbers  of  encysted  Bhynckobothria  were  fooDd, 
mostly  in  capsules,  between  the  mucous  and  submucous  coats  of  the 
stomach  of  the  Squeteague  {Cynoacion  regale)  and  the  Blueflsh  {PotMr 
tomus  aaltatrix),  which  appear  to  be  the  young  form  of  this  species. 
The  proboscides  and  their  hooks  agree.  The  bothria  and  their  lobes  seem 
to  be  identical.  The  sequence  from  these  fishes  to  the  Dusky  Shark 
is  a  natural  one,  and  in  the  absence  of  any  evidence  to  the  contrary  it 
may  be  fairly  assumed  that  they  are  the  encysted  larvae  of  R.  bUuloatuwL 
It  is  the  purpose  of  the  author  to  publish  figures  and  a  fuller  descrip- 
tion of  these  in  a  subsequent  pai>er. 

Habitat. — Strobile:  Dusky  Shark  {Carckarias  obscurus);  pylorus  and 
iutestiue ;  very  abundant. 

^colex  encysted:  Squeteague  (Cynoscion  regule)^  Blnefish  {Pomatomu 
saltatrix);  submucous  coat  of  stomach  and  peritoneum;  very  abundant. 
Wood's  Hoil,  Mass.,  August. 

This  worm  resembles  B.  paleaceum  Budolphi  and  Van  BeuedeiL 
(Dies.,  Revis.  d.  Ceph.  Ab.  Par.,  p.  294.) 

Tetrarhynchus  Ungtialia  Van  Beneden  (Les  Vers  Gestoides,  p.  151,  tab. 
xvii,  4,  6-9).  It  presents  many  dififerences  fromVau  Benedeu's  figures 
and  descriptions,  however,  among  which  may  be  mentioned  here,  as  of 
most  importance,  the  number  and  form  of  the  hooks,  the  articulation  of 
the  neck  with  the  body,  and  the  position  of  the  male  genital  openings. 
ViUi  Beneden  represents  the  latter  in  JS.  paleaceum  as  always  openiofr 
at  the  posterior  third  of  the  segments.  In  all  of  the  different  forms  of  £ 
bisulcatum  they  open  uniformly  near  or  in  front  of  the  anterior  third. 

• 

Bhynchobothrium  tenuicolle  Budolphi. 

[PlateV,  Figs.  17,18.] 

Tetrarhynchvs  ienuicollis  Eud.,  Synops.,  130  and  451.  Creplin,  Eneh.  an^ 
Grub.  Encycl.y  xxxli,  295,  note  34,  and  Eriohfion's  Arch.,  1846, 149.  Di* 
jardin,  Hist.  Nat.  des  Helminth.,  551. 

Hhynchobothrium  tenuicolle  DieBUigf  Sitznngsb.,  xiii,  1854,595;  andBevis-der 
Ccph.  Ab.  Par.,  299. 

Tetrarhynchus  corollatus  Siebold,  Zeitsch.  ftir  Wissensch.  Zool.,  ii, 241  (in  part). 

The  characters  given  for  this  species  by  Diesing  are  the  following: 
Head  with  suborbiculate  lateral  bothria,  converging  at  the  ai)ex  and 
with  an  elevated  border ;  neck  very  long,  subcylindrical,  slender,  rounded 
at  the  base ;  segments  of  the  body  bacilliform,  ultimate  ones  contracted, 
easily  falling  off.  Length  of  head  and  neck,  5.3°»"  to  6.5™"» ;  length  of 
body,  15"™  to  17™™;  breadth,  0.56™™. 

The  proboscides  for  the  larval  condition  are  described  as  filiform,  ver}* 
slender,  and  armed  with  a  long  series  of  ternately  verticillate  and  it- 
carved  hooks. 

The  published  descriptions  of  this  species  are  meager  and  uuacoom- 
panied  with  figures.    It  is  with  some  hesitation,  therefore,  that  I  refer 
a  few  Bhynchobothria  irom  \Ai^^\v\tal  valve  of  the  Smooth  Dogfish  (Jf*'' 
telus  €ani8)'to  this  «peQi^« 
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The  head  of  the  living  worm  is  very  variable  in  shape.  The  bothria 
are  lateral  and  are  united  at  the  apex  by  their  margins ;  usually  broader 
than  long,  slightly  emarginate  on  the  posterior  edge,  with  a  raised  and 
thickened  border.  The  neck  is  long,  cylindrical,  the  narrowest  part 
about  half  way  between  the  head  and  the  contractile  bulbs.  There  is 
a  constriction  immediately  behind  the  contractile  bulbs,  back  of  which 
the  neck  swells  into  a  nearly  globular  base.  This  rounded  basal  part 
of  the  neck  is  sharply  marked  off  from  the  body  by  a  short,  narrow 
constriction.  The  body  is  without  segments  or  transverse  markings  of 
any  kind  for  a  distance  equal  to  as  much  as  six  times  the  length  of  the 
head  and  neck.  Strise  then  begin,  which  outline  squarish  segments. 
The  first  segments  are  a  little  longer  than  broad;  subsequently  they 
become  much  longer  than  broad,  crowded  with  ova,  and  with  the  geni- 
tal apertures  marginal.  The  four  proboscis  sheaths  are  long  and 
thrown  into  spirals,  the  coils  of  the  spirals  being  dense  or  loose,  as  the 
neck  is  contracted  or  not.  The  proboscides  when  everted  are  seen  to  be 
very  long  and  slender.  They  are  closely  beset  with  small  hooks,  which, 
when  highly  magnified,  are  seen  to  be  of  Several  distinct  shapes.  The 
prevailing  shape  of  those  near  the  end  of  the  proboscis  is  slender,  taper- 
ing, somewhat  irregular  in  outline,  with  an  abruptly  recurved  short 
point.  Others  have  the  same  length,  but  differ  in  being  broader,  and 
in  having  a  curved,  convex  outline  on  the  posterior  edge.  Others  have 
the  same  outline,  but  are  very  short.  Others  are  slender,  curved  slightly 
and  pointed,  but  are  without  the  abruptly  recurved  point.  •  Some  are 
straight,  others  nearly  straight,  but  bent  slightly  about  the  middle. 
The  hooks  on  the  proboscides,  moreover,  are  arranged  in  distinct  series 
of  temate  groups.  This  arrangement  could  be  plainly  distinguished  in 
some  places,  while  in  others  it  was  but  faintly  indicated,  and,  owing  to 
the  extreme  smallness  of  the  hooks  and  their  peculiar  shape,  it  was  im- 
X>ossible,  from  the  specimens  at  my  disposal,  to  determine  the  exact 
number  of  series,  or  whether,  indeed,  all  the  hooks  were  arranged  in 
these  temate  groups  or  not.  Where  most  distinct  there  seem  to  be 
four  series  of  temate  hooks.  The  longer  hooks  stand  nearly  at  right 
angles  to  the  axis  of  the  proboscis,  and  are  equal  in  length  to  about 
one-third  of  the  diameter  of  the  proboscis. 

The  following  measurements  are  from  an  alcoholic  specimen : 

Millimeten. 
Length  of  strobile 31.00 

Length  of  bothria 0.42 

Breadth  of  bothria 0..34 

Length  of  head  and  nock 2.00 

Length  of  proboscis  sheath 1.40 

Length  of  contractile  bulbs 0.29 

Breadth  of  contractile  bnlbs i 0.10 

Breadth  of  neck  near  head  Clateral) 0.24 

Breadth  of  neck  near  middle  (lateral) 0.20 

"—•^th  of  neck  in  front  of  basal  bulb  4 ...«4*..» ....* 0.34 
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Breadth  of  basal  bulb  of  neck 0.39 

Breadth  of  oonstriction  between  neck  and  body • 0.20 

Breadth  of  body  jast  behind  basal  bulb  of  neck 0.28 

Breadth  of  body  7.4"»™  from  neck 0.28 

Distance  from  neck  to  first  strise 11.20 

Distance  from  neck  to  first  segment 14.60 

Length  of  first  segments  indicated  by  strise 1    0.40 

Breadth  of  first  segments  indicated  by  strias 0.44 

Length  of  first  distinct  segments 0.94 

Breadth  of  first  distinct  segments 0.44 

Length  of  last  segments 3.00 

Breadth  of  last  segments 0.80 

Breadth  of  proboscis..... 0.33 

Length  of  hooks 0.005 

Length  of  longest  hooks O.i 


These  worms  are  actively  locomotile  while  living.  The  two  bothria 
act  as  sucking  disks  and  change  their  shape  continuously.  As  the  head 
progresses  the  anterior  ends  of  the  proboscis  sheaths  separate  slightly, 
when  the  soft  tissue  which  forms  the  anterior  end  of  the  head  i$  then 
drawn  in  so  as  to  give  to  the  front  of  the  head  the  shape  of  a  hollov 
cup;  the  anterior  ends  of  the  sheaths  then  approach  each  othex  sod 
the  hollow  cup  disappears,  the  tissue  which  forms  it  being  thrust  ont 
into  a  short,  blunt  eminence  (myzorhynchus). 

Habitat — Smooth  Dogfish  {Mustelus  cants),  in  spiral  intestine.  Woof  i 
Holl,  Mass.,  August,  1884. 

Family  TBTEACOTYLE.E  DieHng. 
T^iaA  Linn. 
Taenia  dilatataj  sp.  nov. 

[Plate  V,  Figs.  14-16.] 

Head  small,  truncate,  or,  in  living  specimens,  slightly  prominent  in 
front.  Acetabula  nearly  circular,  directed  a  little  forwards.  Neck 
rugose,  very  long,  very  contractile  and  dilatable,  narrow  in  front, 
tapering  toward  the  head ;  a  short  distance  back  of  the  head  expand- 
ing into  a  number  of  irregular,  transparent,  dilated  folds,  which  border 
both  sides  of  an  opaque  central  portion,  in  which  two  longitudinal 
canals  are  faintly  outlined.  First  segments  about  three  times  as  broad 
as  long ;  median  segments  square,  or  broader  than  long ;  ultimate  seg- 
ments nearly  square,  sometimes  broader  than  long,  sometimes  longer 
than  broad.  Genital  apertures  marginal,  opening  a  very  little  in  front 
of  the  middle. 

A  single  specimen  of  this  species  of  Tcenia  was  obtained  from  the  in- 
testine of  the  Common  Eel  {Anguilla  vulgaris)  August  2G,  1885.    Tbe 
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1  of  the  specimcDy  when  stretched  oat  by  fastening  one  end  with  a 
3  to  the  bottom  of  the  dissecting  dish  and  removing  all  kinks  and 
9  with  a  fine  brush,  was  170™".  The  length  of  the  same  speci- 
after  having  been  preserved  in  alcohol,  is  less  than  90™™.  The 
nen  when  first  obtained  and  placed  in  sea- water  was  qnite  active, 
ody  was  constantly  throwing  itself  into  sinnous  carves,  while  the 
and  neck  were  jerked  from  side  to  side  with  a  moderately  rapid 
D.  In  addition  to  these  movements  the  neck  and  anterior  por- 
of  the  body  constantly  changed  their  shape  by  the  inflation  or 
tion  of  the  investing  membranes  into  wide  transparent  folds,  con- 
Bd  at  irregalar  intervals  by  narrow  transverse  bands.  The  neck, 
while,  was  alternately  stretched  oat  and  contracted  like  the  body 
S'emertean.  The  anterior  end  of  the  head  protruded  into  a  pro- 
^like  papilla.    The  breadth  of  the  head  itself  varied  from  0.17™™ 

the  alcoholic  specimen  the  dilatable  folds  of  the  neck  are  much 
icted  and  broken.  They  lie  in  rough,  ragged  frills  along  each  side 
)  dark  central  part  of  the  strobile.  The  head  is  truncate  or  blunt 
nt.  The  neck  immediately  behind  the  sucking-disks  is  almost  as 
as  the  head,  flat,  thin,  and  little,  if  at  all,  tapering. 
3  following  measurements  were  made  on  the  living  specimen^  The 
and  neck  changed  their  position  and  shape  so  rapidly  that  it  was 
the  greatest  difficulty  that  trustworthy  measurements  could  be 

• 

Millimeter*. 

:h  of  head 0.28 

iter  of  aoetabnla 0.12 

ter  of  neck,  narrowest  part 0.20 

ice  of  first  eegmentfl  from  head 17.00 

li  of  foarth  segment  from  end  of  strobile 1.^ 

th  of  same,  posterior  end 1.50 

th  of  same,  anterior  end 1.60 

bof  posterior  segment 0.90 

th  of  same,  posterior  end 0.60 

th  of  same,  anterior  end k 1.25 

bitat'-CommoTx  Eel  {AnguiUa  vulgaris);  intestine;  Wood's  Holl, 
.,  August  2G,  1885 ;  one  8i)ecimen. 

n  Linstow  (Compend.  der  Helminth.,  1878)  records  but  two  Tcenice 
the  Common  Eel,  T.  mdcrocephala  Greplin  and  T.  hernispherica  Mo- 
T.  dilatata  is  very  different  from  the  former.  Diesing  (Kevis.  der 
.,  Ab.  Cycl.,  p.  378)  mentions  the  latter,  but  gives  no  enumeration  of 
asters.  I  do  not  have  access  to  Molin's  paper,  and  canuot,  there- 
say  whether  T,  dilatata  is  identical  with  his  species  or  not.  The 
iar  inflated  character  of  the  neck  suggests  T.  am2^'^ua  Dujardin, 
le  difference  in  size  between  the  adult  specimens  is  alone  sufficient 
ider  their  union  in  the  same  species  impossible. 
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Order  ACANTHOCEPHALA  Budolphi. 

EcHiNORHYNCHUS  Zoega. 

Echinorhynchus  agilis  Budolphi. 

[Plate  V,  Figs.  1-6.] 

E.  agilis  Radolphi,  Synopsis,  67  and  316.  Westromb,  Acanthoceph.,  17,  tab. 
i,  1.  Bremser,  Icon.  Helminth.,  tab.  vi,  9-10.  Di^ardin,  Hist.  Kat  dei 
Helminth.,  535.  Diesing,  Syst.  Helminth.,  ii,  35,  and  Revis.  der  Rbyngod-t 
746.    Molin,  in  Sitzaugsb.  d.  Kais.  Akad.  d.  Wiasensch.,  xxx,  142. 

Color  white.  Proboscis  clavate,  very  short,  nearly  globose,  armed 
with  three,  sometimes  apparently  only  two,  series  of  hooks,  about  six 
in  each  series.  Hooks  in  front  row  three  or  four  times  as  long  as  ^ose 
in  second  and  third  rows,  each  with  a  long,  flat  basal  sapport.  Front 
hooks  sharply  recurved,  with  recurved  part  long,  pointed,  and  often 
slightly  concave  on  the  outer  edge.  Bemaining  hooks  very  small,  slen- 
der, slightly  bent,  sometimes  standing  out  nearly  at  right  angles  to  the 
axis  of  the  proboscis,  when  the  latter  is  exserted.  Anterior  part  of  the 
body  slightly  contracted  and  capable  of  introversion  along  with  the 
proboscis,  thus  forming  a  short,  transversely  plicate  neck.  Body  area- 
ate,  club-shaped,  cylindrical,  transversely  rugose,  widest  a  little  in 
front  of  the  anterior  third,  narrowing  rapidly  in  front  and  diminishini 
uniformly  but  very  gradually  to  the  posterior  end,  which  is  trnnctte. 
Proboscis  sheath  rather  short,  manubriform;  proboscis  and  sheath  often 
found  retracted  by  an  invagination  of  the  anterior  body  wall.  Leauiiaei 
usually  long,  slender,  attenuate  posteriorly,  longer  proportionally  in 
male  than  in  female.  Testes  threelobed,  followed  by  an  oval  opaque 
mass.  Male  genitalia  posteriorly  continued  into  a  cap-shaped  oopo* 
latory  organ,  which  is  capable  of  eversion  and  inversion. 

Females  9™™  to  12°>"  in  length;  males  4.6°>™  to  6.44""™. 

When  subjected  to  the  action  of  the  compressor  a  series  of  oval  aad 
circular  cavities  becomes  visible  in  the  inner  coat  of  the  bodywalL 
These  are  evidently  the  channels  of  the  vascular  system  seen  in  section. 
At  intervals,  however,  there  are  large  circular  spaces  in  this  vaseolar 
layer  clearly  defined  by  a  circular  thickened  ring  of  connective  tissue. 
These  become  so  much  enlarged  in  some  as  to  be  visible  with  a  cob* 
paratively  low  magnifying  power,  and  give  rise  to  small  mammillaxy 
elevations  in  the  superficial  layer  of  the  body  wall.  These  are  evideotlj 
the  ^<  pores  ^  or  <<  orbicular  disks"  given  as  specific  characters  off.  to- 
berosus  (Dujardiu,  Kat.  Hist.  Helminth.,  p.  538).  They  are  described  as 
usually  numbering  five  or  six  on  the  convex  side  and  a  single  one  oa 
the  concave  side.  In  the  specimens  which  I  have  examined  there  does 
not  appear  to  be  either  this  regularity  or  proportion  in  their  arranfe- 
ment,  e.  g.y  one  specimen  had  four  on  the  concave  side  and  two  on  the 
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vex.  In  others  they  could  not  all  be  made  out  definitely,  but  enough 
Id  be  made  out  to  show  that  they  were  irregularly  placed. 
Tabitut. — Common 'Eel  {Anguilla  vulgaris)',  intestine;  12  specimens, 
md  9;  September  2, 1885.  Dusky  Shark  (Carcharias  obscvrus)',  1 
cimen,  S  ;  August,  1884.  Wood's  Holl,  Mass. 
^f  the  following  specimens  of  which  measurements  were  made,  No, 
a  female,  Nos.  2  and  3  are  males.  Ko,  3  is  the  specimen  obtained 
n  the  spiral  intestine  of  C.  obacurus : 


Dimensions, 


Ith  of  apecimen 

th  of  proboacia 

dih  or  proboacia,  apex  .... 

Atli  of  proboaciii,  baae 

:th  of  proboacis  aheath.... 
dth  of  proboacia  abeaib  . ., 

:ih  of  lemnUci 

dth  of  boily,  anterior 

dtb  ot  body,  greateet 

dth  of  body,  poaterior  end. 


No.  1,9 


9.50 
0.17 
0.17 
0.15 
0.40 


1.50 


No.  2,  (f 


tntn. 
6.44 
0.105 
0.14 
0.12 


1.50 


No.3,cf 


4.60 
0.16 
0.162 
0.183 

o.ao 

0.13 
1.40 
0.19 
0.50 
0.16 


Hilllmeten. 
^h  of  hooks  in  front  row \    0  ^ 

g^b  of  hooka  in  second  row 0.023 

gth  of  recurved  part  of  front  hooks 0.061 

arthofova 0.035 

tdthofova 0.017 

mgth  of  ovarian  masses  mnch  greater  than  ova,  circular  and  oval,  with  dlame- 
as  ainch  as  O.l"",  others  as  low  as  0.04"»™. 

confess  no  small  degree  of  perplexity  in  identifying  this  species  as 
igilis.  The  arrangement  and  character  of  the  hooks  of  the  pro- 
cis  ally  it  closely  with  this  species  and  a  little  less  closely  with  JE. 
>ic€p8  Zeder.  The  lemnisci  are  not  so  long  in  proportion  to  the 
^th  of  the  animal  as  in  either  of  the  above-named  species.  This  is 
lit  the  only  character  that  hints  at  a  probable  specific  difference 
ch  is  sufficient  to  justify  the  separation  of  the  specimens  under  con- 
jration  from  either  of  the  above  species.  The  presence  or  absence 
the  so-called  neck  is  rather  a  doubtful  feature  at  best. 
rhile  there  are  no  distinctive  characters  which  seem  to  my  mind  to 
mportant  enough  to  justify  the  erection  of  a  new  species,  there  are 
:ainly  strong  reasons  afforded  for  uniting  K  claviceps  and  U.  tu- 
)stiSy  which  is,  indeed,  proposed  by  Dujardin  (op.  cit.,  p.  638)  and 
3pted  by  Diesing,  who  does  not  mention  K  claviceps  in  his  revision, 
including  both  under  E,  agilia  Rndolphi. 

1  the  absence  of  figures  of  these  species  I  must  content  myself  at 
jent  with  referring  these  specimens  to  E.  agilis, 
Tith  regard  to  the  single  specimen  found  in  the  spiral  valve  of  Car- 
las  obscurusj  it  may  be  well  to  observe  that  its  presence  there  may 
tceounted  for  by  supposin^r  it  to  have  beea  introduced  in  th^  oAoVXi 
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condition  along  with  some  more  usual  host  which  had  been  eaten  by  the 
shark  a  short  time  before  the  iatter  was  examined.  However  interest- 
ing this  supposition  may  be,  it  is  hardly  necessary,  as  there  is  no  rea- 
son why  0.  obscuras  should  not  be  a  proper  host  of  U.  agilis. 

Echinorhynchus  acus  Kudolphi. 

[Plato  V,  Figs.  7-13.] 

Radolphi,  Wiedmann's  Arcblv.,  ii,  2,  51 ;  Entoz.  Hist.,  ii,  279 ;  Synops.,  71  and  324. 
Zeder,  Natarg.,  150.  Westramb,  AcaDthocepb.,  24.  Siebold,  in  Biirdacb's  Pbjsiol.t 
Aufl.,  ii,  196(oyala^.  Drummond,  Cbarlswortb's  Mag.  of  Nat.  Hist.,  ii,  516.  Belling- 
bam,  in  Aanals  of  Nat.  Hist.,  ziii,  256.  Di^jardin,  Hist.  Nat.  des  HelmiDllL,  S4(. 
Creplin,  Nov.  Obs.,  43,  and  in  Erscb.  and  Grub.  Encyclop.,  xxxii,  284.  Leidy,  ia 
Proceed.  Acad.  Pbila.,  viii,  48.  Van  Beneden,  Mem.  Vera.  latest.,  379-e87  (deTtlop- 
ment). 

For  detailed  synonymy  and  babitats,  see  Dtesing,- Syst.  Helm.,  ii,  39-40,  and  Bern 
d.  Rbyngodeen,  747. 

Proboscis  linear  with  about  twenty  series  of  hooks ;  neok  none ;  body 
long,  greatest  width  a  short  distance  back  of  proboscis,  snbattenoate 
posteriorly,  bluntly  rounded  at  posterior  end.  Length  27  to  81  ■■  (Do- 
jardin),  breadth  2™°>;  males  half  as  long  as  females ;  color  usually  white. 

"The  color  is  very  various  but  generally  white  when  distencW. 
though  frequently  accompanied  at  the  same  time  by  a  tinge  of  orangr, 
pink,  or  cinereous.  Sometimes  the  whole  animal  is  reddish  onuige 
(especially  the  male),  and  sometimes  the  whole  is  ivory  white  witbi 
solitary  minute  crimson  dot  here  and  there"  (Drummond). 

Some  specimens  flat,  thin,  with  regular  outline,  others  cylindrical  virb 
irregular  transverse  rugae.  All  the  specimens  noted  by  me  were  white 
or  faintly  tinged  with  yellow. 

The  following  measurements  were  made  on  alcoholic  specimens: 


Dimensions. 


Length  of  specimen 

Length  of  probosois 

Breadth  of^proboscis 

Length  of  proboscis  sheath 

Breadth  otproboscis  sheath 

Breadth  of  Dody,  anterior 

Breadth  of  body,  antero-median 

Breadth  of  body,  near  posterior  end 


Length  of  longest  living  specimen,  60 


mm 


XolI.  9      3fa2.?     Xflilf' 


iHfn. 

mm. 

■ML 

46.00 

45.00 

St^l 

l.tM 

].06 

6.K 

0.28 

0.32 

13 

1.44 

1.00 

Lll 

0.36 

Q.X 

tM 

0.75 

0.60 

19 

2.00 

1.60 

L3i 

0.60 

1.10 

Lfl 

Dimensions. 


T>ongost  diameter  of  ovarian  masses 
Shortest  diameter  of  ovarian  masses 

Length  of  ova 

Breadth  of  ova 

Length  of  embryo 

Breadth  of  embryo 

I 


Millimeters.  |  MOIimctere.    MiHiiMlrni 


0.11 

0. 075 

0.13 

0.03 

O.OdS 

0.017 


0.07 
0  05 
a  114 
0.055 
6.06 
0.6U 


kin 
id 

403 


median  parietes  of  tUe  body.  When  thua  retracted  the  proboBcis 
aa  a  rigid  cylindrical  rod  iuclosed  ia  a  pouch'  made  by  the  invagi- 
id  anterior  end  of  the  body  (Fig.  12), 

tie  protrusion  of  the  proboscis  seems  to  be  effected  by  the  propnl- 
force  exerted  by  the  dqid  contents  of  the  body  cavity  when  forced 
fard  by  mascolar  contraction  of  the  body-wall.  A  retractor  muscle, 
igament,  was  traced  from  the  interior  of  the  proboscis  sheath  to  the 
X  of  the  proboscis.  Inversion  of  the  proboscis  itself  is  effected  by 
ligament,  while  eversion  is  produced  by  the  action  of  the  thick, 
ctdar  walls  of  the  ebeath  upon  a  granalar  fluid  which  it  cootaina. 
hooka  of  the  proboscis  are  arranged  in  quincunx  order,  thus  giving 
to  rows  parallel  with  the  long  axis  of  the  proboscis,  and  also  to 
al  rows.  Thebody  cavities  of  the  females  were  crowded  with  myriads 
ggs.  These  were  long-oval  and  each  contained  a  fusiform  embryo, 
outer  covering  of  the  ova  is  a  delicate  but  rather  thick,  tranapar- 
membrane.  Within  this  and  immediately  surrounding  the  embryo 
thin  but  dense  coat,  which  is  much  compressed  at  one  end  ao  as  to 
.  like  a  loop,  slightly  compressed  at  the  other.  The  embryo  in 
t  of  the  ova  had  not  developed  sufficiently  to  indicate  more  than  a 
Torm,  granular  mass  lying  within  the  dense  hyaline  inner  coat  of  the. 
m. 

le  spherical  ovarian  masses  were  in  different  stages  of  progress, 
B  having  simple  granular  contents,  othera  having  aecondary  masses 
iiD  (hem,  while  lu  others  oblong  bodies,  apparently  young  embryos 
le  beginnings  of  ova,  could  be  diatinctly  seen, 
a&itot.— Flat  Fish  (Pseudopleuronectes  americanw),  in  intestine; 
t  specimens.    Wood's  HoU,  Mass.,  September,  18S4. 

I'Jrkinnrhtm/'ktiJi  aaaittifrrr.  «t>.  nrva. 
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of  some  form  already  described,  as  the  spines  of  the  body  are  probably 
shed  in  the  coarse  of  its  further  development. 

The  proboscis  is  clavate,  bluntly  rounded  in  front,  increasing  slightly 
for  a  short  distance  back,  and  then  narrowing  gradually  to  the  base, 
thickly  beset  with  recurved  hooks,  of  which  there  are  about  twenty 
series,  counting  from  base  to  apex,  and  about  fifteen  visible  in  the  long- 
est spiral ;  proboscis  eversible ;  neck  short,  unarmed ;  body  always 
carved,  anteriorly  armed  with  sagittate  spines,  thus  forming  an  armed 
collar  back  of  the  neck,  the  spines  of  which  are  arranged  in  about  eight 
transverse  rows,  but  placed  a  little  irregularly.  A  short  distance  back 
of  this  spiny  collar  ii^  a  transverse  row  of  sagittate  spines,  which  are 
placed  on  the  inner  (ventral)  part  of  the  curve,  and  extend  up  each 
side  nearly  to  the  outer  (dorsal)  edge.  Following  this  row  are  aboat 
twenty  other  rows  of  similar  spines,  similarly  placed,  except  that  none 
of  them  contains  as  many  spines,  and  hencd  is  not  as  long  as  the  first 
row.  The  first  eight  or  t^n  rows  do  not  differ  much  in  length  nor  in 
the  number  of  spines ;  posteriorly  the  rows  become  shorter  and  shorter 
until  the  last,  in  which  the  spines  are  few  and  hard  to  distinguish. 
The  body  increases  in  size  for  some  distance  back  of  the  neck,  attains 
its  greatest  dimensions  about  the  anterior  third,  and  diminishes  uni- 
formly to  the  posterior  end,  which  is  in  some  slightly  enlarged,  ending 
ing  with  a  bluntly  rounded  point. 

These  worms  were  all  found  in  the  body  cavity  of  their  host,  coiled 
up  and  lodged  in  the  serous  coat  of  the  intestine  or  stomach,  or  in  the 
mesentery.  When  found  they  usually  had  the  proboscis  inverted,  but 
everted  it,  in  whole  or  in  part,  when  immersed  in  alcohol  or  when  placed 
under  the  compressor.  They  were  surrounded  by  a  thin  investing 
membrane,  which  was  of  the  nature  of  a  cyst,  while  at  the  same  time 
it  appeared  to  belong  to  the  worm.  They  were  uniformly  coiled  in  a 
curved  or  lu  nate  shape,  with  the  rows  of  spines  on  the  concave  side. 
The  body  is  much  roughened  by  transverse  wrinkles  or  creases,  es- 
pecially towards  the  posterior  end. 

The  branching  vascular  system  characteristic  of  this  order  is  clearly 
defined.  If  the  plane  in  which  the  curved  animal  lies  be  called  a  dorso- 
ventral  one,  then  the  principal  vessels  of  the  vascular  system  are  lat- 
eral. 

The  sexual  characters  were  already  plainly  distinguishable.  In  one 
specimen  two  oval  masses  suspended  from  the  base  of  the  proboscis 
sheath  were  identified  as  the  beginning  testes.  These  were  oval, 
granular  bodies,  the  first  I.IG  <°™  back  of  the  proboscis  sheath,  and  the 
second  0.34°*"  farther  back;  length  of  each  0.164"*" ;  breadth  0.127"". 
They  lay  in  the  ribbon-like  band  or  tube  which  in  all  the  specimens 
depended  from  the  base  of  the  sheath,  and  which  doubtless  represents 
the  suspensory  ligament.  Behind  the  anterior  oval  body  lay  a  cluster 
of  spherical  nucleated  cells.  The  genitalia,  in  this  specimen,  ended  in  a 
campanulate  expansion,  at  the  base  of  which  a  small  pointed  body  was 
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recognized,  which  was  probably  the  spiculum.  This  enlargement  of 
the  genital  apparatus  opened  into  a  larger  oval  cavity  in  the  extreme 
posterior  end  of  the  bod}*.  This  was  evidently  the  male  bursa,  but 
was  still  closed  by  the  investing  body-membrane. 

In  some  specimens  which  had  been  stained  and  mounted  in  glycerine, 
bodies  which  looked  like  the  lemnisci  were  discovered.  These  were 
paired  organs,  very  long  and  slender,  tapering  gradually  to  near  the 
posterior  end,  which  was  bluntly  rounded.  Their  attachment  was  at 
the  base  of  the  proboscis  sheath.  In  one  specimen  the  attachment 
was  by  a  short  ligament.  The  general  appearance  of  these  organs  was 
much  like  that  of  the  lemnisci  of  E.  agilis,  but  their  attachment  at  the 
base  of  the  sheath,  instead  of  near  the  base  of  the  proboscis,  makes  their 
indentification  as  lemnisci  doubtful. 

In  a  series  of  thin  longitudinal  sections  made  from  one  of  these  worms 
a  cluster  of  spherical,  granular  masses  was  found  lying  just  back  of  the 
base  of  the  proboscis  sheath  and  apparently  supported  by  the  suspen- 
sory ligament  These  masses  were  each  about  0.025*°°'  in  diameter, 
and  each  contained  a  number  of  smaller  cells.  It  is  probable  that  these 
represent  the  early  stages  of  the  ovarian  masses  peculiar  to  this  order. 

The  proboscis  sheath  is  thick- walled  and  made  up  of  two  layers,  the 
outer  dense,  about  0.03"™  thick;  the  inner  loose  in  texture  and  0.032™"* 
thick.  From  the  base  to  about  the  middle  of  the  sheath  these  layers 
are  close  together;  from  that  point  to  the  base  of  the  proboscis  tbey 
separate  slightly,  but  unite  again  at  the  base  of  the  proboscis.  A  re- 
tractile ligament  extends  from  the  proboscis  back  through  the  neck, 
where  it  divides  into  two  branches,  which  continue  to  the  base  of  the 
sheath,  where  they  are  attached.  The  sheath  extends  to  the  third  or 
fourth  row  of  ventral  spines. 

An  oblong  granular  mass  was  noted  about  the  middle  of  the  probos- 
cis,  seen  in  a  thin  section,  and  on  its  inner  wall.  A  round  granular 
mass  about  0.07™™  in  diameter  was  seen  near  the  base  of  the  neck  in 
one  section.  I  could  find  no  indication  of  a  ganglion  in  the  base  of  the 
proboscis  sheath. 

Measurements  of  mounted  apecimens. 


Dimensions. 


Loofthof  siMcimen 

I^flBf^  of j»rob(Moia 

Breadth  of  proboscis  near  apex.... 

Breadth  of  proboscis  at  base 

Breadth  of  body  at  anterior 

Breadth  of  body  at  median 

Breadth  of  body  at  posterior 

Jjenietli  of  proboscis  sheath 

Laoitth  of  Deck 

Haasber  of  rows  of  spines  on  body. 


No.  1.   No.  2. 


mm. 
6.40 
1.20 
0.44 
0.20 


0.54 
0.30 


21  I 


No.  3. ,  No.  4. 


mm.  \  mm. 

7.  00  U.  20 

0.90      

0. 48  0.  52 

0.  32  0. 46 

0.50 

0.  9*i  0. 74 

0.  40  0.  40 

1.80 


mm. 
8.20 
1.20 
0.46 
0.30 


0.80 
0.40 


0.36 

18 


Nos.  1  and  2  were  from  Cynoscion  regale^  Xo.  3  from  Pomatomus  salta- 
triXj  and  No.  4  from  Paralichthys  dentatus. 
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The  length  of  the  larger  hooks  on  the  }troboseis  is  about  0.08^ ;  of 
the  spines  on  the  collar  from  0.05™*"  to  0.06"*"* ;  of  the  spines  in  the  Ten- 
tral  rows  from  0.06™™  to  0.07°»". 

In  specimen  No.  ly  of  which  measurements  are  given  above,  the  ooid- 
ber  of  spines  visible  on  side  in  the  first  ventral  row  was  24;  thenoni- 
ber  visible  on  one  side  in  the  second  to  the  twenty-first  rows,  respect 
ively :  16,  13, 13,  16, 17, 13,  13, 12, 12, 10,  11, 12, 11,  9,  9,  9,  8, 7, 10,6. 

Habitat — Common  Flounder  {Paralichthys  dentatus)^  Squeteague  (Qf 
no8cion  regale)^  Biuefish  {Pomatomus  saltatrix).  In  i^eritoneam  and 
mesentery.    Wood's  Holl,  Mass.,  July  and  August,  1884-^85, 

EcMnorhynchus  protetAS  Westrumb. 

[Plate  VI,  Figs.  3-6.] 

Dajardin,  Hist.  Nat.  des  Helminth., p.  529.    Moliu,  in  Sitznngsb.  il.  Kais.  Akftli- 
Wissensch.,  zxx,  143,  and  zxxiii,  295.   Leidy,  Proceed.  Acad.  Phila.,  v, 208,  and  Tiiif 
48.    Greef,  Wiegmann's  Archiv,  i,  361-375,  tab.  vi.    Pagenstecher,  Z.  f.  w,  Z.,  xm» 
413,  tab.  zxiii-xxiv.    Lenckart,  Menscb.  Paras.,  ii,  785^17.     Molin,  I>eQkseb.d.L 
Akad.,  xix,  272-3,  tab.  ix,  fig.  2-3. 

For  detailed  synooymy  and  habitats  seeDiesing,  Systema  Helminth.,  ii,  51-^  mi 
Revis.  der  Rhyngo.,  754. 

Proboscis  cylindrical  or  often  subclavate,  with  about  6  to  8  longitodi* 
nal  series  of  recurved  hooks  visible  on  one  side,  12  to  20  in  each  series. 
Median  and  anterior  hooks  flat  and  thin,  postero  median  and  posterior, 
slender.  A  thin- walled,  spherical  bulla  immediately  back  of  the  pro- 
boscis, followed  by  a  long,  slender,  cylindrical  neck.  Body  fasiformf 
slightly  swollen  and  rounded  anteriorly,  obtusely  rounded  posteriorij; 
color  varying  from  light  lemon-yellow  to  orange.     Length,  15"  to 

MeamremenU  cf  a  living  apeciineH, 


Length  of  specimen S3.  A 

Length  of  proboscis  ...^ 0.75 

Diameter  of  bulla L75 

Length  of  neck tlfi 

Length  of  body 16.  OP 

Diameter  of  body,  anterior tW 

Diameter  of  body,  posterior  end 0.77 

Diameter  of  neckf  median 0.1^ 

Diameter  of  proboscis,  anterior 0.17 

Diameter  of  proboscis,  median Oifl 

These  parasites  were  found  in  great  numbers  attached  to  the  iantf 
wall  of  the  large  intestine  of  the  Striped  Bass  {Roccus  Uneatut).  Thej 
differ  from  most  intestinal  parasites  in  being  highly  colored.  WhB^ 
the  prevailing  color  is  orange  of  different  shades,  many  were  observed 
which  were  a  light  lemon-yellow,  and  others  intermediate  between  tbetf 
colors. 
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'   The  presence  of  these  parasites  iu  cousideralHe  numbers  must  be  in- 
jarioas  to  the  host,  since  they  are  always  firmly  attached  and  usually 
cause  much  local  inflammation.    In  many  cases  the  proboscis  was  found 
to  have  penetrated  the  walls  of  the  intestine  and  to  be  protruding  into 
the  body  cavity.    In  most  instances  of  this  kind  it  was  surrounded  by 
an  abnormal  secretion  from  the  tissues  of  its  host.    This  secretion  is  of 
adark-brown,  cinnamon-  brown,  or  amber  color.    In  many  cases  the  pro- 
boecides  were  found  to  have  become  nuclei,  around  which  were  formed, 
incoDcentric  layers,  calculi  of  this  abnormal  deposition.    The  whole  is 
farther  inclosed  iu  a  thickened  cyst  composed  of  two  or  three  layers  of 
connective  tissue  over  which  is  thrown  a  thin  outer  covering  of  perito- 
neum.   A  cluster  of  these  encysted  calculi,  lying  in  the  peritoneum  of 
the  large  intestine  of  a  specimen  of  Striped  Bass  {Roccus  lineatt^)j  is 
^own  in  Fig.  5 ;  one  of  the  cysts  opened,  in  Fig.  5a ;  and  a  cross-sec- 
tion of  a  calculus  removed  from  its  cyst  iu  Fig.  5b.    The  diameter  of 
one  of  the  largest  cysts  was  18™»".    In  the  calculus  figured  the  diameter 
is  15"™.    The  color  on  the  surface  is,  when  the  calculus  is  placed  iu  al- 
cohol, a  beautiful  rich  golden-brown  with  a  silky  luster.    The  surface 
is  uneven,  with  little  irregular  rounded  or  mammillary  eminences.    The 
QQcleus  is  irregularly  linear,  IJ  to  2"*'»  in  length.    The  inner  layers  are 
liin,  irregularly  concentric  and  darker  in  color  than  the  outer  layers. 
)nt8ide  of  this  central,  dark  portion  is  a  lighter  ring  about  2J'"°>  thick 
nd  made  up  of  a  great  many  thin,  concentric  layers.    This  lighter  por- 
ion  is  sharply  marked  ofi  from  the  remaining  outer  part  of  the  calculus, 
eparates  from  it  easily,  and  can  be  removed  from  the  half-calculus,  as 
ue  cni>el  can  be  taken  out  of  a  nest  made  up  of  graded  sizes.    The 
uter  ring  is  about  3™'°  thick,  is  a  little  darker  than  the  middle  ring, 
nt,  like  it,  is  made  up  of  a  number  of  thin,  concentric  layers.    The  layers 
f  the  two  outer  rings  are  more  regularly  concentric  than  those  of  the 
iner  portion.    The  color  of  the  cut  part  of  the  calculus  is  a  little  darker 
[lan  that  of  the  surface,  and  the  luster  is  waxy.    A  piece  of  one  of 
tiese  secretions  burned  readily  and  left  a  small  quantity  of  ash  which 
ras  composed  largely  of  calcium  carbonate.    In  one,  from  which  the 
l<x)hol  had  evaporated,  crystals  were  noticed  which  had  the  general 
abit  and  appearance  of  those  of  oxalate  of  urea. 
Alcoholic  specimens  are  uniformly  white  in  color. 
Habitat — Striped  Bass  {^Roccus  lineatus))  large  intestine];  Wood's 
[oil,  Mass.,  August  and  September^  1884-'85^ 

S.  Mi^.  9Q 32 
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List  of  Entosoa  described  in  this  paper,  with  their  hosts. 


Entozoa. 


1.  Dibothrium  manvinyforme  «p.  HOY 

2.  Dibothrium  alutercB  sp.  nov 

3.  Eeheneibothrium  vartabUe  Van  Beneden 

4.  SpoiMiobothrium  variabUe  sen.  et  sp.  nov 

5.  I'hyttobothrium  tkytanoe^halum  sp.  nov 

6.  Orygmatobothrium  anfftistunh  sp.  nov 

7.  €hra99obothrium  laeiniatum  gen.  et  sp.  nov  . . . 

8.  Phoreiobothrium  latium  gen.  et  sp.  nov 

9.  CaJUoboUiriumverHoiUatum  "Rndoi^hi 

lU.  Rhynehobothrium  bintUatum  sp.  nov 

11.  Ehynehobothrium  tenuieoUe  Badolphi 

12.  Tcenia  dilatata  sp.  nov 

13.  Echinorhynehu9  agiUs  Badolphi 

14.  Echinorhynehut  aciM  Rudolph! 

15.  Eehinorhynchu9  tagittifer  sp.  nov 

16.  Kchinorh^rnchut  proteut  Westramh 

17.  Embryo  Tetrtibothria 


• 

G 

« 

tg 

* 

e 

h 

A 

Spear  Fish  {Tetrapturus  aXbidut). 

File  Pish  (AltUera  Schtep/U) 

Common  Skate  (Baia  ennaeea) . 

Sting  Ray  (Trygon  eentrura) 

Tiger  Shark  {GaUocerdo  Ugri- 

nitf). 
Dusky  Shark  (Oarehariaa  cbweu- 

rtw). 
Sand  Shark  (0donUi9p%$   UUo- 

ralU). 
Dusky  Shark  {Carehariat  dbaeu- 

Smooth  Dogfish  ( Jf  iMCelun  eat^) . 
Dusky  Shark  {Oarcharias  obteu- 

rus.) 
SmooUi  Dogflah  (JfiM<elturoam«). 
Common  Bel  (At^juiUaimigaru) . 
An^tnUa  vtUgarig  and  Oareka- 

ruuobacurus. 
Flat  FLah     (PteudopleunmeeUt 

amerieanut). 
Common  Flounder  {PareUiehihyt 

d^rUtUus),  Squeteague  (Oyno- 

teionregaie),  and  Bluefiah  {Po- 

SUiped  Baaa  IRoeeus  Kneatms) . . 
Squeteague  (Cfynoteion  rtgaU)  . . 
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EXPLANATION  OF  PLATE  I. 

Fig.    1.  Dibothrium  manubriforme  sp.  nov.    Adult  strobile,  natural  sise. 

Fig.    la.  Median  segments  of  same,  enlarged  3  diameters. 

Fig.    16.  The  same,  opposite  side,  showing  genital  openings,  enlarged  3  diamet 

Fig.    2.  Head  and  anterior  segments  of  young  specimen ,  enlarged  12  diameters. 

Fig.    3.  Posterior  segments  of  adult,  enlarged  10  diameters. 

Fig.    4.  Ova.    a,  ova  with  white  opaque  shell;  &,  ova  with  thin  transpareot 

enlarged  150  diameters. 
Fig.     5.  Dibothrium  alutercB  sp.  nov.    Head  and  anterior  segments,  marginal 

enlarged  4  diameters. 
Fig.    6.     Lateral  view  of  same  specimen,  enlarged  4  diameters ;  length  of  speci 

Fig.    7.  Lateral  view  of  head  of  another  specimen,  enlarged  4  diameters;  \>oUirii 

contracted  and  concave. 
Fig.    8.  Posterior  end  of  same  specimen,  enlarged  4  diameters ;  length  of  spedtf^ 

76™". 
Fig.     9.  Echeneibothriumvariabiley&uBGnQden,  Front  view  of  head  as  seen  in  liTu; 

specimens,  when  the  sucking  disks  are  applied  to  the  under  sorfiot  of 

the  cover-glass,  enlarged  36  diameters. 
Fig.  10.  Outline  of  median,  irregular  segments,  enlarged  10  diameters. 
Fig.  11.  Outline  of  other  segments  farther  hack,  showing  position  of  genital apertoKt 

enlarged  10  diameters. 
Fig.  12.  One  of  the  same,  compressed,  showing  the  genitalia,  enlarged  20  diaa)eten> 
Fig.  13.  Lateral  view  of  head,  alcoholic  specimen,  enlarged  20  diametera. 

Figures  1, 2,  and  9  from  life ;  others  from  alcoholic  and  mounted  specimens. 
All  figures  made  by  Mrs.  Edwin  Linton. 
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EXPLANATION  OF  PLATE  II. 

Fig.  1.  PhyllobothHum  thysanocephalum  sp.  nov.  Head  and  part  of  nock  of  adult,  nit- 
nral  size,  length  of  specimen  1  meter. 

Fig.  2.  Part  of  body  of  same,  showing  the  beginning  segments,  enlarged  2  dlais- 
etors. 

Fig.    3.  Segments  near  posterior  end  of  adult,  enlarged  2  diameters. 

Fig.    4.  Mature  free  proglottis,  enlarged  2  diameters. 

Fig.    5.  Mature  free  proglottis,  flattened  under  compressor,  enlarged  4  diaineten. 

Fig.  ().  Posterior  segments  of  a  specimen  measuring  290™"*  in  length,  enlarged  i 
diameters. 

Fig.    7.  Head  and  neck  of  s'onng  specimen,  enlarged  12  diameters. 

Fig.    7a.  Front  view  of  rostellum,  enlarged  18  diameters. 

Fig.    7ft.  Side  view  of  same,  enlarged  18  diameters. 

Fig.    8.  Young  specimen,  natural  size. 

Fig.  9.  Transverse  section  through  middle  of  head  of  a  young  specimen,  length  '»?*■• 
enlarged  9  diameters. 

Fig.  10.  Transverse  section  through  anterior  third  of  head  of  adult,  enlarged  9  (liao- 
eters. 

Fig.  11.  Transverse  section  through  neck  a  short  distance  back  cf  head,  adnlt,f»' 
larged  6  diameters. 

Fig.  12.  Transverse  section  through  neck  of  young,  near  the  head,  enlarged  9  dim- 
eters. 

Fig.  13.  Spongioboihrium  variahile  gen.  et  sp.  nov.,  outline  of  strobile  with  regnUf 
slender  segments,  enlarged  5  diameters. 

Fig.  14.  Outline  of  another  specimen  with  shorter  and  more  irregular  seginento,  w- 
larged  6  diameters. 

Fig.  15.  Side  view  of  head,  neck,  and  anterior  segments,  edges  of  botbria  contraft<d, 
enlarged  10  diameters. 

Fig.  16.  Front  view  of  head  of  another  specimen,  with  two  bothria  expanded,  en- 
larged 10  diameters. 

Fig.  17.  Three  mature  segments,  enlarged  5  diameters. 

Fig.  18.  Median  segment,  enlarged  20  diameters. 

Fig.  19.  Mature  segment,  enlarged  20  diameters. 

Figures  3,  4,  6,  7.  8,  and  15  from  life ;  others  from  alcoholic  and  mounted  speciiw* 
All  figures  made  by  Mrs.  Edwin  Linton. 
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Plate  II. 
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!explanation  of  plate  m. 

iPiG.    1.  Orygmaiohothrium  angustum  sp.  nov.,  ontline  of  strobile,  enlarged  8  diiii*- 

eters. 
Fig.    2.  Head  and  part  of  neck  of  same,  enlarged  20  diameters. 
Fio.    3.  Posterior  segment  of  saire,  enlarged  20  diameters. 
Fio.    4.  Cro88obothrium  laciniatum  gen.   et  sp.  nov.,  adalt  strobile,  in  fresh  vster, 

natural  size. 
Fio.    5.  Head  and  first  segments  of  same  specimen,  enlarged  12  diameters. 
Fio.    6.  Head  and  first  segments  of  a  specimen  after  lying  for  a  few  minutes  in  fi«ili 

water,  enlarged  8  diameters. 
Fio.   7.  Posterior  segments  of  same,  enlarged  G  diameters. 
Fig.    8.  Posterior  segments  of  another  specimen,  showing  lateral  openings  for  the 

discharge  of  ova,  enlarged  6  diameters. 
Pio.    9.  Head  and  first  segments  of  adnlt,  showing  one  position  of  bothria  while  is 

motion.     The  bothrium  in  front  view  and  the  one  opposite  (not  shown  ia 

sketch)  are  thrast  forward,  enlarged  10  diameters. 
Fig.  10.  The  same,  with  one  bothrium  flattened  out  and  applied  to  the  bottom  of  tbe 

watch-glass,  enlarged  10  diameters. 
Fig.  11.  The  same  with  two  bothria  pushed  forward,  the  ends  extended  and  enrkd 

outward,  enlarged  10  diameters. 
Fig.  12.  Free  proglottis  showing  lateral  opening  for  discharge  of  ova,  enlaisMi  ^ 

diameters. 
Fig.  13.  Free  proglottis  before  the  ova   are  discharged,  flattened  under  the  eoo- 

pressor,  enlarged  10  diameters. 
Fig.  14.  Another  after  most  of  the  ova  have  been  discharged  from  the  latersl  open- 
ing, also  flattened  under  compressor,  enlarged  10  diameters. 
Fig.  15.  Front  view  of  head  of  specimen  transferred  from  fresh  water  to  alcohol,  (S 

larged  10  diameters. 
Fig.  16.  Transverse  section  through  another  specimen,  enlarged  10  diameters. 
Fig.  17.  Young  strobile  before  segments  have  made  their  appearance  near  tbe  bead. 

The  joints  at  the  posterior  end  are  pseudosegments  ;  flattened  under  cod- 

pressor,  enlarged  12  diameters. 
Fig.  18.  Head  and  anterior  part  of  a  young  si>ecimen  in  fresh  water,  enlarged  ISdii- 

meters. 
Fig.  18a.  Anterior  segments  of  same,  enlarged  12  diameters. 
Fig.  185.  Posterior  segments  of  same,  enlarged  12  diameters. 

Figures  9,  10,  11,  13,  14,  hud  17,  from  living  si>ecimen8  in  sea- water ;  figures  4,5,6, 
7,  8j  18,  18a,  and  18&,  from  living  specimens  in  fresh  water;  others  from  alcobolieind 
mounted  specimens. 

All  figures  made  by  Mrs.  Edwin  Linton. 

604  [58] 


■^epo 


"  U.  S.  F. 


=■  '«8e-L,„,<,„.   £„,„„.. 


X2«/ 


4A  v« 


**■»». 


■  -; ' 


.  y  xfi 


2lHt 


XIVV 


EXPLANATION  OF  PLATE  IV. 

Fig.    1.  CalUoboihriumverticillatum  Rndolphi,  Head  and  first  segments  tamed  lo  tint 

both  a  marginal  and  a  lateral  view  may  be  obtained,  enlarged  20  diameter 
Fio.    2.  Transition  segments  near  head,  showing  the  formation  of  secondary  Ittenl 

flaps,  enlarged  20  diameters. 
Fig.    3.  Segments  farther  back,  showing  transition  from  three  laciniie  to  four,  en- 
larged 20  diameters. 
Fig.    4.  Segments  still  farther  back.    The  two  median  lacinio)  have  become  of  eqoil 

length  and  nearly  as  long  as  the  primary  "flaps ;  enlarged  20  diameten. 
Fig.    5.  Segments  still  farther  towards  posterior  end,  showing  iucipient  oblitentka 

of  the  two  median  lateral  lacinise,  enlarged  20  diameters. 
Fig.    6.  Segments  approaching  posterior  end,  showing  farther  mo<lificationofpo8t^ 

rior  margin,  enlarged  20  diameters. 
Fig.    7.  Segments  near  posterior  end  of  strobile,  enlarged  20  diameters. 
Fig.    8.  Posterior  mature  segment,  enlarged  20  diameters. 
Fig.    9.  Bhynchohothrium  bisulcatum  sp.  nov.    Head  and  neck,  lateral  view,  Tar. «{«« 

description),  enlarged  15  diameters. 
Fig.  10.  Anterior  segments  of  same  specimen,  enlarged  9  diameters. 
Fig.  11.  Antero-median  segments  of  same,  enlarged  9  diameters. 
Fig.  12.  Posterior  segments  of  same  ;  length  of  strobile  48™" ;  enlarged  9  diametm. 
Fig.  13.  Head  and  neck,  marginal  view,  var.  y  (see  description)  ;  length  of  strobile 

92mm  J  enlarged  15  diameters. 
Fig.  14.  Antero-median  segments  of  same,  enlarged  9  diameters. 
Fig.  15.  Median  segments  of  same,  enlarged  9  diameters. 
Fig.  16.  Posterior  segments  of  same,  enlarged  9  diameters. 
Fig.  17  Anterior  segments  of  [another  specimen,  var. /J  (see  description);  lengtbo 

strobile  230"""  ;  enlarged  9  diameters. 
Fig.  18.  Median  segments  of  same,  enlarged  9  diameters. 
Fig.  19.  Postoro-mcdian  segments  of  same,  enlarged  9  diameters. 
Fig.  20.  Outline  of  posterior  segments  of  same,  enlarged  9  diameters. 
Fig.  21.  Abnormal  form,  secondary  chain  of  segment*,  originating  from  the  vaaxp^ 

of  two  primary  segments,  enlarged  10  diameters. 
Fig.  22.  Another  secondary  chain  from  the  postero-marginal  borderof  a  primary sej* 

ment,  enlarged  10  diameters. 
Fig.  23.  Apex  of  proboscis,  enlarged  150  diameters. 
Fig.  23a.  Base  of  same,  enlarged  150  diameters. 
Fig.  24.  Phareiohothrium  lasium  gen.  et  sp.  nov.    Outline  of  strobile,  enlarged  6  diaa* 

eters. 
Fig.  25.  Front  view  of  head,  enlarged  20  diameters. 

Fig.  26.  Lateral  view  of  head  of  another  specimen,  enlarged  40  diameters. 
Fig.  26a.  Spines  from  neck  of  same,  enlarged  350  diameters. 
Fig.  27.  Compound  hooks  from  one  bothrium,  enlarged  175  diameters. 
Fig.  28.  Another  specimen  with  many  spines  on  the  neck,  and  showing  stria  on  Iwtb 

ria  somewhat  flattened  under  compressor  ;  enlarged  20  diameters. 
Fig.  29.  Posterior  mature  segment,  enlarged  20  diameters. 

All  the  figures  in  this  plate  made  from  alcoholic  or  mounted  sped  mens,  by  M» 
Edwin  Linton. 
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EXPLANATION  OF  PLATE  V. 

Fig.    1.  Echinorhynehus  agilis  Radolphi.    Sketch  of  living  specimen,  male,  flAtteaed 

under  compressor,  enlarged  10  diameters. 
Fig.    la.  Another  specimen,  male,  natoral  size. 
Fig.    2.  Sketch  of  living  specimen,  female,  flattened  nnder  compressor,  enlirged  10 

diameters. 
*  Fig.    2a,  Another  specimen,  female,  natnral  size. 
Fig.    25.  Ova,  enlarged  200  diameters. 

Fig.    3.  Oatline  of  specimen  with  proboscis  retracted,  enlarged  25  diameten. 
Fig.   4.  Oatline  of  male,  from  C,  ohscurwiy  enlarged  15  diameters. 
Fig.    5.  Posterior  extremity  of  another  male,  showing  bnrsa  everted,  cnlarg*"  1' 

diameters. 
Fig.    0.  Hooks  of  proboscis ;  a,  from  first  row ;  h,  from  second  row ;  c,  from  third  to»» 

enlarged  150  diameters. 
Fig.    7.  Echinorhynchus  acus  Rndolphi ;  outline  of  male,  enlarged  20  diameten 
Fig.    8.  Male  and  female  alcoholic  specimens,  natnral  size. 
Figs.  0  &  10.  Specimens  in  sea- water,  enlarged  2  diameters. 
Fig.  11.  Specimen  shown  in  Fig.  10,  after  lying  some  time  in  fresh  water,  eoltfP 

2  diameters. 
Fig.  12.  Oatline  showing  proboscis  partly  retracted,  retractor  muscles  and  lemntfO. 

enlarged  15  diameters. 
Fig.  13.  Anterior  end  of  female,  showing  protruded  proboscis  and  ova,  enlarged  1^ 

diameters. 
Fig.  14.  Tcenia  dilatata  sp.  nov.     Head  and  anterior  part  of  neck,  enlarged  18diio>^ 

ters. 
Fig.  15.  Portion  of  neck,  showing  dilated  folds,  enlarged  18  diameters. 
Fig.  16.  Ontline  of  posterior  segments,  enlarged  4  diameters. 
Fig.  17.  Mhynchohothrium  tenuicolle  Radolphi.    Ontline  of  strobile,  enlarged  2  dui*^ 

ters. 
Fig.  18.  Head  and  neck  of  same,  enlarged  30  diameters. 
Fig.  18a.  Portion  of  proboscis,  enlarged  350  diameters. 
Fig.  186.  Hooks  near  apex  of  proboscis,  enlarged  350  diameters. 

Figures  1,  la,  2,  2a, 2&,  7,  9.  10,  11,  14, 15,  16  from  life;  others  from  aloohoKctf^ 
mounted  specimens. 
All  figures  made  by  Mrs.  Edwin  Linton. 
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'  EXPLANATION  OF  PLATE  VI. 

Fig.    1.  Echinorhynchus  sagittifer  sp.  nov.     Outline  sketch  of  young,  Bhowing  |r*' 

truded  proboscis,  neck,  collar  armed  with  sagittate  spines,  traosTeiw 

rows    of  sagittate  spines  on  the  body,   and,   interiorly,  the  probow* 

sheath,  retractor  mnscles  of  same,  the  genitalia  depending  from  sbM^ 

of  proboscis,  enlarged  20  diameters. 
Fig.    la.  Hooks  of  proboscis,  ventral  side,  enlarged  about  150  diameters. 
Fig.    lb.  Hooks  of  proboscis,  dorsal  side,  enlarged  about  150  diameters. 
Fig.    Ic.  Sagittate  spines  from  collar,  enlarged  about  IGO  diameters. 
Fig.    Id.  Sagittate  spines  from  one  of  the  transverse  ventral  rows  on  body,  eolirged 

about  150  diameters. 
Fig.    le.  Five  contiguous  hooks  in  one  of  the  spiral  series  on  the  proboscis,  enlar^ 

about  150  diameters. 
Fig.    2.  Sketch  of  live  specimen,  somewhat  flattened  by  the  compressor,  eoItfS^ 

12  diameters. 
Fig.    3.  Echinarhynchus  protem  Westrumb.      Portion  of  rectum  of  Roeaa  n««tfl 

(Striped  Bass)  with  parasites  attached,  natural  size. 
Fig.    4.  Outline  of  an  individual  removed  from  its  place  of  attachment,  eoltf^^ 

diameters. 
Fig.    5.  Abnormal  secretions  in  peritoneal  covering  of  large  intestiue  of  ^^^ 

lineatuSf  to  t\iQ  inner  coat  of  which  numbers  of  these  parasites  vere  it" 

tached,  as  shown  in  Fig.  3,  natural  size. 
Fig.    5a.  One  of  the  cysts  shown  in  Fig.  5,  cut  open,  exposing  the  calcalas  witlti>« 

natural  size. 
Fig.    56.  Transverse  section  through  one  of  the  abnormal  secretions,  showing  it«<^ 

centric  structure,  natural  size. 
Fig.    G.  Portion  of  cystic  duct  of  Cynoacion  regale  with  young  Tetrabothm  »tUcl>«^ 

to  mucous  lining,  enlarged  3  diameters. 
Fig.    7.  One  of  the  specimens  removed  from  its  place  of  attachment,  enlvg^^ 

diameters. 
Fig.    8.  A  young  Teirabothrium  from  intestine  of  same  host,  enlarged  12  dism^^ 
Fig.    9.  Another  from  same  habitat,  flattened  under  compressor,  enlarged  l^ditf^ 

ters. 

Figures  2, 3, 4, 6, 7, 8.  and  9  from  life ;  others  from  alcoholic  or  mounted  specimen*- 
All  figures  made  by  Mrs.  Edwin  Linton. 
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-EEPORT  ON  THE  MEDUSA  COLLECTED  BY  THE  U.  S.  FISH 
OMMISSION  STEAMER  ALBATROSS  IN  THE  REGION  OF  THE 
lULF  STREAM,  IN  1885-'86. 


By  J.  Walter  Fewkes. 


^e  following  paper  considers  the  Meduss^  collected  in  the  summers 
the  years  1885  and  1886  off  the  eastern  coasts  of  the  United  States, 
the  region  of  the  Oulf  Stream.  In  this  collection  there  are  many 
•Hera  which  have  already  been  described  from  this  locality,  and  others 
^ich  are  believed  to  be  new  to  science.  Many  belong  to  the  so-called 
ep-sea  fauna,  and  some,  formerly  supposed  to  be  limited  to  great 
pthSj  are  recorded  by  the  collector  from  the  surface  waters, 
^mong  Siphonophores,  some  of  the  most  interesting  are  new  speci- 
^ns  of  the  gigantic  physophore,  Pterophysa.  One  specimen  in  the 
Jection  of  these  animals  reaches  the  great  length  of  23  feet  in  al- 
lol.  Next  to  certain  recorded  specimens  of  the  genus  Apolemiay  this 
>ne  of  the  largest  Physophores  yet  described,  and  is  the  largest  yet 
K>rted  from  the  waters  of  the  Oulf  Stream  contiguous  to  our  coast. 
e  new  genus  Pleurophysa  is  interesting  in  its  relationship  to  the 
izophysidse,  and  the  somewhat  peculiar  characters  of  the  polypites. 
Itomataca  periphyUa  is  recorded  for  the  first  time  from  the  western 
ters  of  the  Atlantic. 

^  new  Peganthaj  a  genus  which  has  never  before  been  found  in  the 
If  Stream,  is  described.  As  more  and  more  specimens  of  the  inter- 
ing  genus  AtolUij  ascribed  by  Hseckel  to  the  deep-sea  fauna,  are  col- 
ted,  the  number  of  specimens  from  the  surfEtce  water  is  increased.  In 
k  present  collection  we  have  three  more  examples  of  this  medusa  from 
)  surface.  This  fact  would  seem  to  indicate  that  the  genus  is  not 
^Qssarily  confined  to  the  great  depth  at  which  it  was  collected  by  the 
lallenger. 

Ualiereas  and  Solmaris  incisa  are  found  in  the  collection,  and  new 
cts  for  the  acceptance  of  the  deductions  made  from  previously  known 
lecimens  recorded. 

Bphyroides  rotaformis  is  represented  by  several  specimens. 
A  new  Ctenophore,  of  the  known  genus  CalUaniraj  is  recorded  for  the 
it  time  firom  the  waters  of  the  Oulf  Stream. 
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As  more  and  more  is  known  of  the  medusan  life  of  the  Oalf  Stream, 
we  see  how  rich  in  new  genera  the  waters  of  this  current  are,  and  what 
a  good  collecting  locality  it  presents  for  a  discovery  of  new  genera, 
species,  and  even  families  of  these  pelagic  organisms. 

This  paper,  like  those  with  a  similar  title  which  have  preceded  it,  u 
preliminary  to  a  final  report  on  North  American  Hydrozoa,  which  the 
author  has  in  preparation. 

• 

SIPHONOPHORA. 

PliraJUMATOPHOE^. 

Family  RHIZOPHYSID-^. 
Pterophysa,  Fewkes/ 

In  the  collection  of  1883  a  Siphonophore  was  recorded,  to  which,  from 
the  pecaliar  wings  or  ptera  on  the  polypites,  the  name  PterophyM  was 
given. 

The  stem  of  this  l^pecimen  is  very  much  twisted,  and  the  float  aod 
other  portions  so  contracted  that  it  was  impossible  for  me  to  make  ont 
the  anatomy  of  any  part  except  polypites.  The  wings  of  the  polypites 
are,  however,  so  exceptional,  that  it  seemed  justifiable  to  refer  this  spec- 
imen on  this  ground  to  a  new  genus. 

Pterophysa  differs  from  any  Bhizophysid  in  this  and  certain  other 
features  of  the  anatomy,  which  are  well  marked  in  the  new  specimens 
recently  collected.  In  the  collection  of  1883  a  giant  float  was  foaDd, 
which,  although  at  that  time  not  recognized  as  belonging  to  Pter^- 
phyaaj  after  study  of  new  material  is  thought  to  belong  to  this  genas. 

Among  the  collections  nfiade  by  Mr.  A.  Agassiz,  in  the  Blake,  there  is 
also  a  huge  Siphonophore,  which  has  ptera  on  the  polypites,  and  seems 
to  belong  to  the  same  genus.  These  are  the  physophoros  (^'7^129- 
physa^^)  mentioned  by  A.  Agassiz  in  a  letter  to  the  Sui>erintendent  of 
the  Coast  Survey.* 

In  the  collections  of  the  Albatross,  in  1885,  there  are  fresh  specimens 
of  Pterophysa,  which  throw  light  on  some  points  in  the  anatomy  of 
this  curious  Bhizophysid.    The  specimens  are  as  follows: 


Catalogue 
numlMr. 

StatSon. 

1 

10435 
.       11685 

2396 
2570 

2 

Of  the  new  specimens,  Xo.  1  is  the  best  preserved  and  the  largest. 
Both  were  found  twisted  on  the  dredge  wire  or  rope.    Neither  of  the 

*  Letter  No.  3.    Bull.  Mus.  Cooip,  Zaol.     Vol.  V,  No.  14,  pp.  28&-290. 
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specimens  have  the  body  complete,  but  from  the  fragments  of  both 
several  common  details  can  be  made  out.  No.  1  is  destitute  of  a  float; 
Now  2  has  the  float  well  developed. 

Pterophysa  grandis,  Fewkes. 

[No.  1.] 

The  stem  of  this  specimen  is  approximately  20  feet  in  length  in 
alcohol.  It  is  ribbon-shaped,  about  3°*™  broad.  Not  twisted.  Color 
in  alcohol,  white.  No  float  present,  bnt  this  stractare  is  ruptured  from 
its  connection. 

The  terminal  polypite  is  40°^"*  in  length,  elongated,  finger-shaped, 
with  dark  color  near  its  distal  end.  On  the  proximal  third  of  its  length 
it  bears  two  well-marked  lateral  bands  or  ptera,  which  are  placed  op- 
posite each  other  on  the  polypite.  The  terminal  polypite  arises  from 
a  point  on  the  axis  where  the  stem  is  somewhat  thickened.  The  surface 
of  the  thickened  stem  is  nodose,  probably  from  contraction.  A  short 
fragment  of  a  tentacle  springs  from  its  base  of  attachment  to  the  stem; 
The  stem  narrows  above  the  nodose  enlargement,  becomes  again  thick- 
ened as  it  recedes  from  the  polypite,  and  then  diminishes  in  size  to  the 
flat,  ribbon-like  8hai)e  of  the  stem. 

The  penultimate  polypite  is  elongated,  finger-like,  50°^  in  length, 
enlarged  into  a  knob  at  the  distal  or  oral  end.  In  the  proximal  region, 
on  each  side,  there  are  two  marked  ptera.  The  penultimate  polypite 
is  similar  to  the  terminal,  and  arises  from  the  stem  by  a  long  thread 
similar  to  but  smaller  than  the  peduncle.  The  filamentary  union  of  the 
polypite  to  the  stem  arises  from  a  tangled  cluster  of  thread-like  bodies 
on  the  stem.  These  bodies  possibly  correspond  to  the  immature  lateral 
branches  of  the  tentacle. 

Between  the  region  of  the  stem  from  which  the  tangled  lateral  bodies 
arise  and  the  other  (opposite)  end  of  the  stem  there  are  several  poly- 
pites,  all  of  which  have  similar  filamentous  attachments  to  the  flat  (in 
alcohol)  axis,  as  the  ultimate  and  penultimate.  Many  small  clusters  Of 
sexual  bodies,  confined  as  a  general  thing  to  the  flat  axis,  are  noticed. 
These  bodies  have,  like  the  sexual  glands  of  Rhizophysa^  the  form  of 
botryoidal  clusters. 

[No.  2.  ] 

In  this  sx>ecimen  a  float  and  the  proximal  end  of  the  axis  are  well 
preserved.    The  whole  axis  is  1.9"»  long. 

The  float  is  large,  15™™  in  length,  and  appears  to  be  carried  upright, 
as  in  R.  eysenhardtiij  Geg.  It  has  an  apical  opening.  This  opening  is 
snrroiuided  by  a  zone  of  reddish  pigment.  From  the  pneumatophore 
liang  digitiform  appendages  into  the  cavity  of  the  pneumatocyst,  as 
in  the  genus  Rhizophysa.  The  walls  of  both  pneumatocyst  and  pneu- 
^natophore  are  thin.   At  the  base  of  the  pneumatocyst  the  stem  becomes 
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thick  and  swollen,  while  lower  down,  more  distally  from  the  float,  it 
tapers  gradually  and  becomes  flat,  as  in  the  first  specimen.  Oq  the 
one  side  of  the  thickened  region  of  the  stem  there  arises  a  small  clnster 
of  flask-shaped  bodies,  in  the  form  of  elongated,  digitiform  stmctares, 
which  may  be  undeveloped  polypites.  Below  (more  distally  from  the 
float)  the  latter  stractnres  we  find  a  number  of  polypites,  more  or  le«s 
thickened  by  contraction,  which  are  arranged  in  clusters.  No  tentacles 
observed  attached  to  them.  Nine  polypites  (one  broken  in  examiDH- 
tion)  were  counted  in  the  largest  cluster. 

The  distal  end  of  the  stem  now  (distally  from  the  float)  diminishes  in 
diameter,  and  a  second  cluster  of  flask-shaped  bodies  is  seen.  Whoi 
this  second  cluster  is  closely  examined  it  is  found  to  be  composed  of 
four  polypites,  brought  together  by  a  contraction  of  the  stem.  These 
polypites  have  ptera,  but  no  tentacles.  The  last  of  the  second  closter 
of  polypites,  the  most  distant  from  the  float  of  any  yet  considered,  is 
50mm  fpQui  i]^^  2kpex  of  the  float.  The  stem,  between  the  first  and  see- 
ond  clusters  of  polypites,  is  muscular,  more  or  less  folded  and  nodose 
by  contraction.    It  sometimes  shows  an  infolded  groove  on  one  side. 

The  diameter  of  the  stem  distally  from  the  second  cluster  of  polypites 
diminishes  very  considerably,  and  after  the  addition  to  the  number  of 
existing  polypites  of  two  more,  we  find  a  long  bare  interval  of  the  am 

In  addition  to  the  long  fragment  of  Pterophyaa  in  No.  2,  there  are 
two  other  fragments  of  large  size,  which  seem  to  belong  to  the  same 
animal.  Both  of  these  fragments  have  a  nodose  stem,  which  appears 
much  twisted  and  contorted.  The  first  fragment  is  about  250™^  loog, 
and  at  one  end  is  flat,  and  seems  to  be  broken  from  the  axis  of  the  larger 
specimen  in  the  same  bottle.  It  is  enlarged  about  midway  in  its  lengtli, 
and  at  one  end  bears  a  swollen  nodose  body,  from  which  arises  a  polj- 
pite.    This  polypite  has  a  tentacle,  which  arises  from  one  side.* 

If  we  compare  this  fragment  and  its  polypite  with  the  terminal  poly- 
pite of  the  specimen  already  described  (No.  2),  we  find  a  close  resem- 
blance in  many  particulars.  A  swollen  nodose  body  is  present  in  both. 
Tentacles  exist  in  both.  The  fragment  is  therefore  regarded  a  terminal 
polypite. 

In  another  fragment  of  No.  2  we  have  a  long  undivided  part,  which 
bifurcates  and  becomes  nodose  at  the  free  ends,  while  a  botryoidal  body, 
homologous  with  a  sexual  gland,  arises  from  one  of  the  bifurcations. 

Pterophysa,  sp.  incog. 

In  the  collection  made  by  Mr.  Agassiz  in  the  Caribbean  Sea  there  are 
a  few  mutilated  specimens  of  a  Pterophysaj  the  polypites  of  which  hare 

*  It  is  possible  that  iu  my  account  of  the  polypites  of  Pterophysa  collected  by  tiie 
Albatross  in  1883, 1  have  exaggerated  the  grasping  power  of  the  ptera  of  these  orgiBS> 
As  I  then  stated,  ^'It  is  difficnlt  to  determine  definitely  the  ftinctioa  of  the  ptena&<i 
the  pecnliar  structure  of  the  polypites  of  Pierophyaaf  nnleiss  we  stady  the  sois^ 
alive." 
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a  close  likeness  to  the  above,  although  I  have  not  been  able  to  satis- 
factorily stady  the  other  organs.  These  specimens,  in  one  or  two  in- 
stances, are  destitute  of  a  float,  but  when  that  organ  is  present  it  has 
the  same  claster  of  flask-shaped  immature  polypites  below  it  as  in  Pter- 
ophysa.    The  polypites  themselves  have  the  lateral  wings. 

Speciment  of  Ptcrophyaa  collected  Inf  the  Blake, 


Station. 

Locality. 

205 
110 

108 

Off  Martinique. 

Kingston,  Sc  Vincent.     (Lai., 

aoo  10' 80"  N. ;  long. ,  740  ly  20". ) 

Off  NncTitaa. 

gen.  incog. 

Among  the  Siphonophores  collected  by  the  Blake  is  one  from  St. 
Kitt's,  which  I  have  not  been  able  to  identify  on  account  of  its  frag- 
mentary nature.  The  fragments  consist  of  large  numbers  of  polypites. 
The  stem,  float,  and  other  organs  are  wanting.  One  or  both  ends  of 
the  polypite  has  a  very  dark  red  or  purple  (red)  color.  There  are  no 
lateral  ptera.    The  polypites  are  about  40""*  in  length. 


Pleurophysa,  gen.  nov. 

P.  iNSiGNis,  sp.  nov. 

Among  the  new  Ehizophysidse  are  many  specimens  of  a  genus  which 
is  different  from  any  yet  described,  and  which  probably  is  a  new  genus 
as  well  as  species.  The  specimens  are  very  numerous  and  come  from 
the  following  localities: 


Catalogue 
number. 

Station. 

North  laUtnde. 

West  longitade. 

12100 

254a 
2585 
2584 

0      '      /' 
30    58    15 

0       /     // 
70    42    30 

Pleurophysa  is  destitute  of  nectocalices  and  hydrophyllia.  The  axis 
is  thick  (in  alcohol),  and  all  the  appendages  arise  from  one  side  of  the 
stem. 

Float  small,  pyriform,  pigmented  at  the  apex,  with  thin  walls.  Just 
below  the  float  there  is  a  small  cluster  of  stylated  spherical  bodies, 
which  occupy  the  same  position  as  the  undeveloped  nectocalices  in 
other  physophores. 

The  region  of  the  stem  below  the  cluster  of  stylated  bodies  is  thick- 
eoed|  and  bears  on  one  side  a  row  of  knobs,    These  were  at  first  thought 
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to  be  the  line  of  attachment  of  nectocalices.    In  a  large  number  of 
specimens,  however,  no  sign  of  a  nectocalyx  was  disoovered. 

The  distal  end  of  the  anterior  stem  (portion  from  which  the  knobs 
arise)  is  marked  by  a  cluster  of  spherical  or  club-shaped  bodies,  which 
iu  some  of  the  specimens  have  a  reddish  color  even  in  alcohol.  These 
botryoidal  clusters  resemble  sexual  bodies.  The  distal  region  of  the 
stem  from  the  cluster  of  bodies  last  mentioned  is  much  longer  than 
the  anterior,  and  bears  on  one  side  a  double  row  of  flask-shaped  bodies 
closely  crowded  together.  These  bodies  are  fimbriated  on  one  side  by 
small  lateral  appendages,  and  are  thought  to  be  polypites.  No  tentacles 
were  observed,  and  no  clusters  of  sexual  bodies  or  immature  tentacular 
knobs  at  the  bases  of  the  polypites.  No  clusters  of  sexual  bodies  on  the 
axis  between  the  union  of  the  supposed  polypites  and  the  axis. 

The  polyp  stem  is  spirally  coiled  in  many  of  the  specimens.  Ko 
hydrophyllia.    Tasters,  unknown. 

It  muQt  be  said  that  the  interpretation  given  to  the  different  organs 
which  has  been  given  above  is  somewhat  conjectural.  Of  the  float, 
stem,  and  polypites  there  can  be  little  doubt.  It  seems  probable  that 
the  cluster  of  bodies  which  separate  the  anterior  stem  from  the  polyp 
stem  are  sexual  bodies. 

The  nectocalices  and  hydrophyllia  are  easily  ruptured  from  the  stem, 
and  their  absence  may  simply  be  due  to  this  flEtct.  It  seems  strange 
that  among  so  many  specimens  not  even  a  fragment  of  these  bodies  is 
found,  whUe  in  specimens  of  Agalmaj  collected  by  the  same  coUectorB, 
these  gelatinous  structures  are  well  preserved.  We  shall,  therefate, 
look  with  interest  to  a  new  collection  of  Pleurophysa  and  a  studjof 
better-preserved  specimens  for  anatomical  details,  which  this  aoooont 
necessarily  leaves  iu  great  imperfection. 


Family  PHYSALIADiE. 


Physalia  arethusa,  Tilesius. 

This  physophore  is  one  of  the  most  commonly  collected  of  all  the 
siphonophores  of  the  Gulf  Stream.  In  the  collections  of  1885-^  it  i' 
recorded  from  the  following  localities : 


Catalofnie 
number. 

station. 

North  latitude. 

o       /      // 

Weat  loncitade. 

0         *        ft 

11637 

2566 

37    23    00 

68    08    00 

11030 

2567 

37    45    00 

66    M    00 

15283 

2711 

38    59    00 

70    07    00 

15255 

2712 

38    20    00 

70    05    SO 

15754 

2723 

36    47    00 

73    09    SO 

15755 

2725 

36    34    00 

73    48    00 

15762 

2727 

36    35    00 

74    03    80 

'] 
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Physdphoe^. 

Family  AGALMID^. 

AOALMA   OKENII,    Esch. 

Cbtstallodes  rigidum,  Hseck. 


Catalofi^ae 
nnmber. 

Stetion. 

yorth  lAtitade. 

West  longitade. 

11838 
11684 
11647 
11676 
15264 

Hyd.  743 
2569 
2570 
2566 
2712 

41    15    30 
30    26    00 

*37    23    00 
38    20    OU 

o       /      »/ 
64    23    00 
68    03    30 

68    08    00 
70    05    30 

HlPPOPODI^. 


Family  HIPPOPODID^. 
Gleba  HIPP0PC8,  Forskal. 


Catalogue 
number. 

Station. 

Korth  latitude. 

West  longitude. 

11676 
11684 
12111 
11683 

2566 
2569 
2566 
2566 

O         1         tl 

37    23    00 
39    26    00 
37    23    00 
37    23    00 

O         t          It 

68    08    00 

'    68    03    30 

08    08    00 

68    08    00 

DiPHY^  (Oalycophoejb). 

Family  ABYLAID^. 
Abtla  trioona,  Quoy  &  Gaimard. 


Catalogue 
number. 

Station. 

North  latitude. 

West  longitude. 

11670 

2366 

o        /        /' 

37    23    00 

o       t       » 
68    08    00 

This  is  the  first  mention  of  A.  trigona  from  the  Gulf  Stream,  although 
tiave  seen  specimens  from  the  Caribbean  Sea. 
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A  fragment  of  the  posterior  Nectocalyx. 

Family  DIPHYID^. 
Epibulia  aurantiaca,  Vogt. 


Catalofi^e 
number. 

Station. 

Hyd.753 
2543 

North  latitude. 

West  lon;^tude. 

11836 
12100 

O         1         II 

40    18    80 
39    58    15 

O       1       n 

53    39    80 
70    42    30 

DiPHYES,    Sp. 


Catalogue 
number. 

Station. 

North  latitude. 

West  longitude. 

11836 

Hyd.  753 

O         1  •      II 

40    18    30 

Q           1           II 

58    39    30 

MUGGIJEA,  Sp.  I 

Among  the  Diphyid-like  MedassB  are  many  specimens  which  1 
the  anterior  nectocalyx  only.  All  of  these  I  have  placed  in  the  gi 
Muggiwa,  following  Chun  *  in  his  limitation  of  the  generic  name  Mug 
to  Diphyids  with  one  nectocalyx,  which  resembles  the  anterior  n 
calyx  of  the  genus  Diphyes.  Our  Atlantic  species  somewhat  resea 
M.  kochiij  but  differs  from  it  in  several  particulars.  In  the  absen* 
more  knowledge  of  the  live  animal,  I  will  provisionally  refer  this  1 
unknown  species  of  Muggiaa. 


Catalogue 
number. 

StaUon. 

North  latitude. 

Weat  longitude. 

15227 
15254 
15755 

2711 
2715 
2725 

O         1         II 

38    59    00 
38    29    30 
36    34    00 

O        1        n 

70    07    00 
70    54    30 
73    48    00 

*  Ueber  die  cyclische  Entwickeluug  und  Verwandtschafts-VerhaltQiBseder  Sipl 
phoren.    Sitzungtiber,  Akad,  WUs,,  JAl,  pp.  1 155-1172.    Berlin,  1882, 
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DiSCOIDEA. 
Family  VELELLIDtE. 
Velella  mutica,  Bosc. 


CaUlogae 
number. 

Station. 

North  latitude. 

Weet  longitude. 

11644 
15748 
15749 
15751 
15755 

Hyd.753 

2';2'/ 

2723 
2727 
2725 

O         1         II 

40    18    30 
36    35    00 
36    47    00 
36    35    00 
36    34    00 

O         1          II 

53    39    30 
74    03    30 

73  09    30 

74  03    30 
73    48    00 

Family  PORPITID^. 

PORPITA  UNN^ANA. 


Catalogue 
number. 

Station. 

North  hktitude. 

Weat  longitude. 

11640 
11641 
11642 
11643 

2536 
2537 
2538 
2566 

O         1          II 

39    56    1^ 
89    56    45 
39    57    30 
37    23    00 

O         1          II 

70    47    30 
70    50    30 
70    51    15 
18    08    00 

Craspedota. 

Family  ^QUORID^,  Eschscholtz. 

Pol Yc ANNA,  Hseckel. 

It  is  very  difficnlt  to  distingaish  the  genera  and  species  of  the  above 
family,  especially  the  American  representatives. 

A.  Agassiz  describes  three  species  of  Zygodactyla  from  our  coast: 
Z.  grcenlandica  Ag.,  Z.  crasaa  A.  Ag.,  and  Z.  cyaiteaj  A.  Ag.  Haeckel 
places  Z.  grcenlandica^  Z.  crassa^  and  Cremastoma  flavaj  A.  Ag.,  in  the 
genus  PQlycanna,  HsBckel,  while  Z.  cyanea  A.  Ag.  is  referred  to  his  genus 
Mesonema  as  M,  cyaneum.  According  to  A.  Agassiz,  the  tentacles  in 
Z.  grcenlandica^  Z,  crasna^  and  C  flava  are  more  numerous  than  the 
chymiferons  tubes.  This  is  true  also,  according  to  Hseckel,  of  P.  vitrinay 
Hseck.  In  P.  gertnanica  and  P.  italica^  Hseck.,  the  tubes  and  tentacles 
correspond  in  number,  while  in  P.fungina,  Hseok.,  the  radial  tubes  are 
more  numerous  than  the  tentacles.  These  characters  form  the  three 
subgenera : 

"    '^hacostoma.    Badial  tubes  more  numerous  than  tentacles. 
'%astoma»    Badial  tubes  equal  in  number  to  the  tentaclea^ 
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3.  Zygodactyla.    Tentacles  more  numerous  than  the  radial  tabes. 

It  is  evident  from  what  we  know  of  the  development  of  the  Medusa 
(gonophore)  of  Z,  grcenlandica  (?)  that  the  relative  number  of  tentades 
and  radial  tubes  varies  with  age,  and  consequently  the  three  subgenera 
are  difficult  to  separate  on  this  feature  alone.  There  are  spedmens  of 
Polycanna  in  the  collection  with  characters  of  the  first  subgenus  Bka- 
costomaj  to  which  I  have  already  given  the  name  P.  dmericana.  It  is 
believed  that  we  have  at  least  two  species  of  Polycanna  on  our  New 
•England  coast,  and  provisionally  these  may  be  known  as  P.  ffrtmlandiea 
and  P.  americana.  The  basis  of  the  separation  of  the  two  is  the  exist- 
ence in  the  former  of  rows  of  subumbral  knobs  between  the  chymiferous 
tubes  and  the  absence  of  these  knobs  in  the  latter.  It  happens  that  in 
the  latter  the  number  of  tentacles  is  less  thah  the  number  of  chjmif- 
erous  tubes,  wh^e  in  the  former,  according  to  A.  Agassiz,  the  numba 
of  tentacles  is  greater  than  that  of  the  radial  tubes.* 

It  seems  to  me  that  the  presence  or  absence  of  the  subumbral  knobs 
is  a  much  safer  character  to  rely  upon  in  the  separation  of  our  species 
of  Polycanna  than  any  which  has  yet  been  suggested.  If  new  inves- 
tigation shall  show  that  true  specimens  of  groenlandica  do  not  have 
subumbral  knobs,  our  New  England  species  is  possibly  new.  From  tJie 
fact  that  a  supposed  type  specimen  of  Polycanna^  labeled  Z.  grcenlandie^ 
in  the  collection  of  the  Museum  of  Comparative  Zoology,  has  these  tu- 
bercles, the  name  grcenlandica  is  retained  for  this  species. 

There  is  another  ZygodaotylorUke  Medusa  in  which  I  have  not  been 
able  to  find  these  gelatinous  knobs,  either  in  a  live  animal  or  in  aloohotie 
representatives.  As  tbis  species, also  difiers  from  the  species  cra$9a  and 
cyanea  in  the  relative  number  of  tentacles  and  chymiferoos  tubes,  it  is 
supposed  to  be  the  new  species,  americana. 

Unlike  all  other  American  Zygodactylce^  as  described  by  A.  Agassis, 
this  species  has  a  smaller  number  of  tentacles  than  of  radial  tub^and 
at  the  same  time  none  of  the  alcoholic  specimens  have  subumbral  tuber- 
cles. It  is  possible  that  the  former  feature  indicates  an  immatnie 
Medusa,  but  not  so  the  latter ;  for,  as  has  been  already  shown,  tiie  sab- 
umbral  tubercles  are  present  in  the  Medusa  when  very  smaU. 

Specimens  referred  to  P.  americana  were  collected  in  the  following 
localities : 


Catftlogne 
namber. 

station. 

North  lAtitude. 

West  longitude. 

11650 
11665 
11673 
11674 
11677 
f 11649 

2563 

2567 

2566 

2563? 

2566 

2539 

O         t          if 

89    18    80 
87    45    00 
87    23    00 
39    16    80 
37    S3    00 
39    59    45 

O       1        n 

71    23    80 
66    56    00 
68    08    00 
71    23    80 
68    08    00 
70    53    00 

*  The  existenco  of  radial  anbuoibral  knobs  aud  a  larger  namber  of  tentacktt^ 
radial  tabes  is  sapposed  to  characterize  granlandioaf  although  the  knobs  an  no^ 
mentioned  in  A.  Agassiz's  description. 
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POLYCANNA   AMERICANA,*   FewkeS. 

Of  all  the  specimens  of  the  species  examined  in  the  collection  of  1885, 
No.  11674,  station  2563,  is  the  best  preserved.  A  diagnosis  of  the  spe- 
cies is  made  from  this  specimen. 

Disk  flat,  with  a  slight  apical  protuberance.  Boof  of  the  stomach 
convex,  thicker  than  the  margin.  Diameter  of  the  roof  of  the  stomach, 
28""».  Diameter  of  the  disk,  70™".  Stomach  wide,  lips  open.  The 
slomach  wall  is  formed  by  papillate  folds,  the  number  of  which  is  equal 
to  the  tubes.  These  tubes  fall  down  below  the  velum.  Numerous  (107) 
chymiferous  tubes,  each  of  which  bears  a  folded  sexual  gland,  reaching 
from  the  vicinity  of  the  stomach  to  the  marginal  vessel. 

Tentacles,  29-^2?  in  number,  long,  base  inflated.  Between  each  pair 
of  tentacles  there  are  Ave  or  more  small  protuberances  on  the  bell  mar- 
gin. These  are  either  otocysts  or  immature  tentacles.  No  subumbral 
tubercles  on  the  umbrella,  between  the  chymiferous  tubes. 

Of  the  other  recorded  Polycannce^  P.  grcenlandica,  P.  flavaj  and  P. 
crciMa  have  more  tentacles  than  chymiferous  tubes.  No  tubercles  are 
recorded  in  P.  Jlava.  In  an  alcoholic  specimen  of  Zygodactylaj  with 
tubercles,  now  in  the  collection  of  the  Museum  of  Comparative  Zoology, 
the  tentacles  are  missing.  I  cannot,  therefore,  say  at  present  whether 
the  specimens  with  tubercles  have  the  same  number  of  tentacles  as 
tabes  or  not  If  the  Zygodactylaj  with  tubercles,  last  mentioned,  has 
more  tentacles  than  tubes  it  may  be  groenlandica;  if  less,  it  is  doubtful 
whether  it  is  the  same  as  the  species  [grcmlandica)  which  is  recorded 
by  A.  Agassiz  as  x)ossessed  of  more  tentacles  than  tubes. 


Family  AMPHINEMID^,  Hseckel. 
StomatocaI  periphylla,  Haeckel. 


Catelogne 
number. 

Station. 

North  Utitado. 

• 
West  longitnde. 

15229 
152S3 

2711 
2713 

38    59    00 
38    20    00 

70    07    00 
70    08    30 

Two  well-preserved  specimens  of  this  species  were  found  by  the 
Albatross  in  the  summer  of  1886. 

We  have  in  our  waters  two  very  beautiful  genera  of  the  family  of 
Tiaridae,  with  two  opposite  tentacles.    One  of  these  is  the  well  known 

*Thi8  species  is  supposed  to  be  tbo  same,  or  closely  allied  to  the  genus  once  called 
Rktgmatodeti  now  Polgcanna.  It  is  giyeu  the  former  name  in  the  plates,  the  latter 
in  the  text  of  Heckel's  System  der  Mednsen.  The  species  falls  in  HaeckePs  snbgenns 
Rhaco9toma  (L.  Agassiz,  8€n%u  mntato)  and  may  be  the  same  as  P.  funginay  Hseck. 

t  The  spelling,  Stomatocay  is  adopted  instead  of  Stomotoca,  fh>m  the  deriyation 
6T6fia  (gen.  drbfuaro?)  root  dro^iar. 
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8.  apicata  (Amphinema  apicatum.  Ha&ckel) ;  the  other,  the  DinemaUXta^ 
Fewkes.  Both  of  these  have  in  the  adult  condition  an  apical  promi- 
nence on  the  bell,  which  in  the  former  is  without  internal  cavity,  and  in 
the  latter  with  a  cavity.  Stoinatoca  periphylla^  Hseckel,  is  destitute  of 
this  prominence,  is  much  larger,  and  the  stomach  is  situated  on  an  espe- 
cial '^  Magenstiel."  In  this  species  the  mouth  lappets,  stomach  witii 
sexual  bodies,  lie  outside  the  be^  cavity.  The  specimens  agree  sabstao- 
tially  with  Haeckel's  description,  except  that  the  tentacular  bulbe  at 
the  base  of  the  tentacles  are  more  swollen  than  he  represents  ia  \a& 
figure  (PI.  iv,  fig.  10,  Das  System  der  Meduseu).  It  is  probable  from  the 
studies  of  Hincks,  Allman,  and  Haeckel  that  the  young  of  this  species 
has  for  its  hydroid  a  genus  related  to  or  identical  with  Pengonimvt, 
This  notice  is  the  first  record  of  S.periphyllaj  from  the  Western  Atlantie. 


Family  GERYONID^,  Eschscholtz. 

LiRIOPE  SCUTIGERA,  McCf. 


Catalogue 
namber. 

Stotion. 

North  latitude. 

West  longitude,  i 

1 

16229 
15253 

2711 
2713 

O         f          fi 

3H    59    00 
38    20    00 

1 

o        /        //       1 

70    07    00     1 
70    08    30 

Family  CUNANTHID^,  HseckeL 

CUNINA  ? 

Among  the  Karcomedusae  there  are  a  few  specimens  of  a  Cuninar]jlkt 
medusa  which  is  temporarily  referred  to  this  genus.  The  specimeD 
was  so  mutilated  that  it  was  impossible  to  tell  whether  it  was  a  OiiiiiM 
or  a  SolmariSy  although  from  the  character  of  the  festoon  canal  and  the 
existence  of  gastral  pouches,  it  seems  more  closely  allied  to  the  fonner 
genus.  It  was  not  possible  to  see  the  gastral  pouches,  one  of  the  main 
characters  of  the  CuninidsB,  in  several  of  the  specimens,  although  tkej 
are  well  seen  in  one  of  the  same. 

Speoimetis  examined. 


Catalogue 
number. 

Station. 

Xorth  latitude. 

Weet  longitude. 

2586 
2569 

o        »        " 

O         1          tl 

11687 

39    20    00 

08  08  ao 
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The  oollar  lobes  of  these  specimens  are  girt  by  a  horseshoe-shaped 
festoon  canal,  as  in  the  PeganthidsB,  bnt  the  bell  is  more  flexible  and 
not  crossed  by  the  radial  elevations  and  depressions  upon  the  exum- 
breUa.  • 

Umbrella  flat,  discoid,  with  a  ring  of  sexual  bodies  divided  into  as 
many  lobes  as  tentacles  and  alternating  with  them.  In  each  marginal 
lobe  there  is  a  genital  sac,  which  is  free  from  the  wall  of  the  lobes  on 
the  floor  of  the  gastral  pouches. 

Tentacles  numerous,  20  to  22  or  more  in  number,  springing  from  the 
sides  of  the  body  or  the  peripheral  border  of  the  umbrella.  Tentacles 
longer  than  the  diameter  of  the  bell.  The  marginal  collar  is  composed 
of  as  many  lobes  as  there  are  tentacles,  and  each  has  a  festoon  canaL 
PeronisB  wanting.  ? 

The  following  notes  were  made  tcom  a  specimen  with  22  tentacles : 
Umbrella  flat,  lens-shaped  or  discoidal.  Color,  transparent,  white  in 
alcohol,  flabby,  gelatinous.  Outer  surface  (exumbrella)  smooth.  The 
body  divided  into  a  central  region  and  a  peripheral  collar. 

Central  region  plano-convex  or  double  convex.  The  greater  convex- 
ity is  below.    Diameter  in  alcohol,  20°^. 

Upper  surface  flat.  No  coronal  fossa  or  annular  indentation  at  the 
rim  near  the  origin  of  the  tentacles. 

The  marginal  collar  is  composed  of  twenty  two  marginal  lappets 
joined  laterally  by  a  thin  membrane.  The  festoon  canal  broad,  extend- 
ing from  tentacle  to  tentacle  in  well-marked  horseshoe  shaped-loops.  No 
sense  bodies  were  seen,  on  account  of  the  poor  preservation  of  the 
specimen. 

The  festoon  canal  seems  to  open  on  each  side  of  the  tentacle  into  the 
central  stomach  cavity.  The  edge  of  the  marginal  lappets  is  girt  by  a 
thin  velum.  The  tentacles  are  long  (longer  than  the  diameter  of  the 
bell)  and  are  inserted  into  the  gelatinous  substance  of  the  bell  by  a 
conical  root  extending  radially.  No  peronia  and  no  marked  marginal 
canal  besides  the  festoon  canal.  Twenty-two  gastral  pouches.  The 
stomach  is  a  dish-shaped  cavity  bounded  above  by  the  under  surface 
of  the  central  region  of  the  disk  and  below  by  the  wall  of  the  stomach. 
Well-marked  gastral  pouches.  The  mouth  has  a  broad  opening  with- 
out protruding  lips. 

The  sexual  bodies  lie  in  a  ring  on  the  peripheral  region  of  the  lower 
stomach  walls  in  the  gastral  pouches.  In  the  specimen  with  twenty- 
two  tentacles  these  organs  were  not  seen. 

In  other  and  larger  specimens  in  which,  however,  in  one  instance  at 
least,  there  are  not  as  many  tentacles,  the  sexual  bodies  take  the  form 
of  sacs  hanging  in  the  lower  wall  of  the  stomach  between  the  radii  of 
the  tentacles.  In  one  case  these  glands  are  very  much  inflated ;  in  an- 
other they  have  the  form  of  a  simple  band.    Of  the  species  of  Cunina 


*  The  species  of  Cuninaf  C.  diaooides,  may  evoutually  turn  out  to  be  one  of  the 
Atlantic  species  of  SoJmarii,    It  may  be  the  yonng  of  S  coronanthat  Hseckel. 
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fix>m  the  Atlantic,*  0.  campanulataj  Esch.  has  ten  gastral  poadm, 
C.  oligoti8j  Hsdckelj  has  sixteen.  Of  Mediterranean  CunifuCj  C.  vtirmt 
Gegenbaor,  has  ten  to  twelve  gastral  pouches;  0.  lativentriSjQegenhaxix^ 
the  same  number;  and  C.prolifera^  Gegenbaur,  sixteen.  C.  rhododacbfk, 
.HsBckel,  has  ten  to  fifteen  gastral  pouches,  and  C.  rubiginoM  ten  to 
twelve.  A  species  from  the  Pacific  Ocean,  C.  mudlcLginosoj  Blain.,  and 
one  from  the  Indian  Ocean,  C.  muWfida^  Hseckel,  have  respectivdy 
twenty  to  twenty-four  and  thirty-two  stomach  pouches.  These  latter^ 
however,  appear  to  differ  from  my  Cunina  in  the  length  of  the  tenta- 
cles and  other  structural  details.  Our  specimens  therefore  may  be 
looked  upon  either  as  of  a  new  species  or  more  matnre  adults  of  spe- 
cies already  described. 

These  specimens  were  at  first  referred  to  Solmissus  in  a  provisicmal 
examination  of  them.  The  structures  which  I  have  interpreted  as  the 
festoon  canals  would  throw  them  out  of  the  genus  Solmissus.  8.faben 
Haeckel,  has  twenty -four  gastral  pouches,  and  S.  bleekii  thirty-twa 

Subfamily  Tamoyid^e,  Haeckel. 
Carybdea  (Tamoya)  haplonema,  F.  Miiller. 

Specimens  of  this  medusa  were  taken  at  the  following  localities: 


Cataloffue 
namber. 

Station. 

Korth  Utitade. 

West  longitade. 

11670 
11080 

2566 
2S66 

o        /        " 

37    23    00 
37    23    00 

O         /          n 

68    08    00 
68    OS    00 

Glaus  f  considers  Tamoya  the  old  genus,  Carybdea^  Peron  et  Lesener. 
Hseckel|  describes  a  medusa,  which  the  above  specimens  closely  ^^ 
semble  as  Carybdea  pyramisj  Haeckel.  The  latter  author  separates 
Carybdea  from  Tamoya.  My  specimens  resemble*  more  closely  his 
Carybdea  than  Tamoya.  They  are  larger  than  0.  pyramis  and  smaller 
than  T.  haplonema.  If  the  two  genera  are  separated  our  raeduste  more 
closely  resembles  Carybdea^  but  I  have  followed  Claus  in  regarding 
them  as  the  same.  This  medusa  appears  to  be  the  same  as  that  which 
is  mentioned  as  Tamoya  in  the  collection  of  18S3-'84.§ 

*  Cunina  discoideSf  Fewkes,  ivas  probably  described  from  an  iiuiuature  specimeo.  Xo 
gastral  pouches  wore  observed,  and  it  is  therefore  probable  tbat  it  belongs  to  the 
Solmaridue.     It  is  possibly  the  young  of  Solmaria  coronant)ui,  Hseckel. 

tUeber  Carybdea  maraupialia,    JrbeiU  Zool,  Inti,  Wxen.y  I  Hefl.,  1878. 

X  Das  System  der  Mednseu,  pp.  440,  443. 

$  C/.  Report  on  Albatross  Medusse  for  ldda-'84.     Ann,  Bept.  Cam.  FUk  ard 
1884,  p.  951. 
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Family  HALICREASID^,  Fewkes. 
Halicreas  minimum,  Fewkes, 

[hens  of  Halicreas  were  taken  from  the  following  locality: 


Catalogne 
namber. 

Station. 

North  latitude. 

West  longitude. 

15244 
15750 

2710 
2728 

38    20    SO 
30    30    00 

O         '          " 

71    68    00 
74    03    30 

^nns  is  recognized  by  the  eight  taberculated  projections  on  the 
al  margin  of  the  bell.  From  these  projections  there  extend  to 
nity  of  the  center  of  the  bell  eight  ribs  or  radial  depressions, 
.ppear  on  the  subnmbral  surface  as  radial  depressions  between 
uhe  octants  of  the  snbumbrella  are  somewhat  swollen.  Near 
ter  of  the  snbumbrella  is  a  ring  of  eight  knobs  which  lie  one 
octant  between  the  above-mentioned  depressions. 
)  is  a  well  marked  vellum  below  the  marginal  projections.  The 
projections  appear  as  elevations  on  the  exnmbral  side  of  the  bell 
lolic  specimens. 

y  former  paper*  I  referred  this  genus  to  the  Narcomedusae  of 
.  There  is  no  reason  from  a  study  of  new  material  to  change 
inion  of  the  affinities  of  the  family  of  Halicreasidae. 


Family  PEGANTHID^,  Hseckel. 

Qg  the  families  of  Narcomedusae  described  by  HdBckel  is  the 
hidse,  a  family  without  radial  canals  and  gastric  pouches  in  the 
)rella  but  with  a  festoon  canal.  The  sexual  bodies  are  either 
r  form  a  non-continuous  band  on  the  under  floor  of  the  stomach. 
Qg  the  medusae  collected  by  the  Albatross  is  one  which  has  a 
ikeness  to  the  genus  Pegantha  of  the  Peganthidce  but  which 
from  the  known  species  of  this  genus  so  widely  that  it  may  be 
.ry  later  to  call  it  a  new  species. 

Pegantha  somewhat  resembles  P.  quadriloha^  although  the  genital 

e  not  as  markedly  four-lobed  as  Hseckel's  description  of  this 

would  seem  to  indicate.    It  has  marked  lobes  in  the  sexual 

but  the  poor  condition  of  preservation  and  the  rupture  in  one 

instances  of  the  gland  from  its  attachment  rendered  it  impos- 

r  me  to  tell  to  what  species  this  Pegantha,  belongs. 

Mu8.  Comp,  Zool.f  ix,  8,  p.  306.    In  one  of  tho  two  specimeus  of  Halicreas 
cribcd,  sausage-shaped  sexnal  bodies  were  observed  hau;ciug  from  the  undef- 
be  bell.    In  one  of  the  above  specimens  (15750)  glandular  bodies  were  ob« 
the  subnmbral  radial  furrows. 
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Pegantha,  sp. 

[Plato  1.] 

The  sexaal  bodies  divided  into  a  number  of  separate  sacs  pendant 
from  the  abaxial  lower  wall  of  the  stomach.  The  sexaal  glands  do  not 
enter  the  umbrella  lobes  but  alternate  with  the  attachments  of  Uie 
tentacles,  which  they  eqaal  in  number.    No  coronal  fossa.* 

specimen  examined. 


Catalo;;ae 
namber. 

Station. 

North  latitade. 

West  longitade. 

11654 

2550 

o       1       n 
30    48    00 

71    48    30 

Bell,  crown-shaped,  twice  as  broad  as  high,  with  stiff  gelatinous  walls. 
The  bell  is  thick,  biconvex,  firm.  The  marginal  lobes  folded  inward 
on  the  oral  side  so  that  they  are  with  difficulty  bent  back  to  normal 
position  without  rupture.  Exumbrella  crossed  by  strongly-marked, 
prominent  rMial  ridges,  separated  by  radial  furrows.  These  ridges 
and  furrows  arise  from  the  center  of  the  exumbrella  in  the  radii  of  the 
marginal  lappets  and  divide,  sending  off  lateral  branches  which  pass 
into  the  marginal  lappets. 

The  collar  of  the  umbrella,  or  the  peripheral  portion  of  the  bell,  is 
made  up  of  thirteen  horseshoe-shaped  marginal  lobes  with  featooo 
canals.  These  lobes  are  connected  by  a  thin  membrane  which  unites 
contiguous  lobes  and  skirts  their  borders.  The  8x>ecimen  was  not  weD 
enough  preserved  to  observe  the  sense-bodies. 

The  subumbrella  is  divided  into  two  regions,  one  corresponding  witJi 
the  central  disk  and  marked  by  the  lower  stomach  wall;  the  other  with 
the  collar  region  formed  by  the  horseshoe  lappets.  The  mouth  opening 
is  simple.  The  lower  stomach  wall  thick,  well  marked.  The  sexnal 
sacs  form  a  number  of  pouches  upon  the  outer  rim  of  the  lower  stomal 
wall.  They  appear  as  folds  or  separated  sacs,  the  exact  number  d 
which  could  not  be  determined  in  the  single  specimen  studied.  Tbm 
are  thirteen  sexual  glands,  each  of  which  lies  in  an  intememal  radios. 
An  open  niche  is  formed  in  each  marginal  lappet,  as  described  bj 
Haeckel,  in  which  the  sexual  organs  are  forced  when  the  medusa  bends 
inward  the  lobes  of  the  collar.  There  are  thirteen  tentacles,  each  of 
which  arises  in  the  incisions  formed  by  the  horse -shoe-shaped  festooo 
canal.  They  are  long  and  slender,  apparently  hollow,  and  have  tb« 
same  color  as  the  bell. 

*The  surface  of  the  exambrella  Ih  continuous  and  without  division  between  tbt 
disk  part  of  the  umbrella  and  the  marginal  lobes.  P,  pantheon,  «vhich  thistpecMB 
8ome  respects  closely  resembles,  has  a  ''deep  horizontal  coronal  fossa." 


[17] 
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Family  SOLMARID^,  Hackel. 
SoLMABis  INCISA,  Fewkes. 


number. 

SUtion. 

North  Utitnde. 

West  longitade. 

11667 

2429 

42    55    30 

O         1         II 

50    51    00 

Several  large  specimens  of  this  giaut  Narcomedasa  occur  in  the  col- 
lections ;  in  one  of  these  the  form  of  the  bell  is  unmutilated  and  the  subnm- 
bral  elevations  and  depressions  well  shown.  The  velarium  is  undivided 
into  marginal  lappets,  showing  that  my  conjecture  of  the  non-existence 
of  separate  lappets  in  the  jelly-fish  is  borne  out  by  a  study  of  fresh  ma- 
terial. There  are  in  the  largest  specimen  (entire)  thirty  subumbral  de- 
pressions. There  are  thirty  tentacles  and  the  same  number  of  peroniae. 
No  festoon  canal. 

Many  of  the  *^  marginal  lappets"  in  other  specimens  are  united,  indi- 
cating, as  already  suggested,  the  existence  of  connections  along  the 
peronio),  which  are  split  in  most  of  the  specimens  studied.  The  vela- 
rium is  formed  by  a  union  of  all  the  marginal  lappets,  and  recalls  that 
of  other  Solmaridae. 

The  feature  upon  which  the  species  is  built  is  the  radial  grooves  on 
the  under  side  of  the  umbrella,  as  already  elsewhere  described.  These 
i^radial-furchen"  resemble  structures  in  Cunina  campanulataj  where, 
according  to  Bseckel,  they  are  on  the  '^  untere  magenwand."  In  8.  incisa 
these  furrows  are  on  the  upper  wall  of  the  stomach  or  the  under  wall 
of  the  disk. 

A  new  examination  of  8.  incisa  to  determine,  if  possible,  whether  1 
might  not  be  mistaken  in  my  identification,  and  whether  my  specimen 
does  not  belong  to  0.  campanulata  has  convinced  me  that  my  specimens 
have  no  festoon  canals,  and  differ  in  many  other  ways  from  Cunina. 
8.  incisa  is  more  disk-like  than  campanulate,  is  larger  than  Campanulata 
and  has  more  tentacles.  Instead  of  gastral  pouches  in  the  pernemal 
radii  there  are  prominent  umbral  elevations.  The  furrows  are  interne- 
mal.  In  one  specimen  the  edges  of  the  gastral  furrows  were  lined  with 
a  white  structure  which  may  be  the  remnants  of  the  attachment  of  the 
ovaries.  The  species  differs  so  greatly  from  other  8olmares  that  it  may 
probably  be  found  to  be  a  new  genus. 

This  animal  is  a  giant  among  the  Narcomedusse.  The  only  genus  of 
the  groap  which  approaches  it  in  size  is  PolyxeniOj  of  which  P.  cyanos- 
tyUSj  Escb.,  according  to  Eschscholtz  is  80*°™  in  diameter.  According 
to  Hseckel  a  species  found  by  him  was  one-third  smaller  than  that  of 

S.  Mis.  90 — -34 
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Eschscholtz.    The  largest  of  the  other  genera  of  Narooiiiedii»e  are 
5Qmm  iQ  diameter,  one-half  the  size  of  large  specimens  of  S.  incUa. 

In  all  specimens  of  8.  incisa  found,  the  under  wall  of  a  stomach  is 
supposed  to  be  ruptured  and  absent.  The  liability  of  this  to  oocario 
SolmaridsB  has  led  me  to  suppose  the  same  thing  possible  in  my  net 
species. 

ACRASPEDA. 

Family  COLLASPID^,  Hseckel. 
Atolla  bairdii,  Fewkes. 


No. 

3 

4 

Catalogue 
number. 

Station. 

2428 
2732 

North  latitude. 

West  longitade. 

Depth. 

116G3 
15756 

42    40    00 
37    27    UO 

o       /        " 
50    55    80 
73    33    00 

Fatkonu, 
826 
1153 

No. 

3 

4 

Tentacle<i. 

Marfi^nal 
lappotA. 

Sense  bod  ion. 

Diameter  of 
central  disk. 

Breadth  of 
corona. 

23 
22 

46 
44 

23 
22 

fltfK. 

40 
40 

18 
18 

Atolla  verrillii,  Fewkes. 


No. 

11 

ita1o(;ne 
uuiber. 

StaUon. 

North  lat- 
itude. 

West  longi- 
tude. 

Depth. 

Number  of 
Mpfrcimens. 

0         f         tt 

O         1          It 

0 

11672 

2569 

39    26    00 

68      3    30 

1872 

1 

10^ 

^^[ 

15230 

2717 

38    24    00 

71     13    00 

Surface. 

3 

12$ 

No. 

Tentacles. 

Kar^in 

al  lapptits. 
52 

S 

enso  bodies. 

0 

26 

26 

10 

28 

56 

28 

11 

28 

56 

28 

12 

22 

44 

22 

The  two  species  of  American  Atolke,  A.  bairdii  and  A.  rfiriCti,  cm 
be  readily  distinguished  by  the  size  of  the  marginal  sense  bodiw, 
which  in  the  latter  are  larger,  longer,  and  narrower  than  in  the  former. 
The  number  of  tentacles  in  bairdii  is  generally  twenty-two,  while  ii 
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verrillii  we  find  several  specimens  with  twenty-eight.  Why  Haeckel 
has  assigned  from  sixteen  to  thirty-two  tentacles  to  the  GoIlaspidsB  does 
not  appear  from  what  we  already  know  of  the  genera  {Colldspis  and 
Atolla)  which  compose  the  family.  The  least  number  of  tentacles  ob- 
served in  any  of  my  Atollce  is  twenty-two.  H<'eckel  records  an  Atolla 
with  nineteen  tentacles.  The  greatest  number  of  tentacles  observed  in 
any  Atolla  is  twenty-eight  in  my  species  verrillii.  It  is  not  denied  that 
it  is  possible  that  Atollw  with  less  than  nineteen  or  more  than  twenty- 
eight  tentacles  may  be  later  observed,  but  until  these  are  found  it  is  well 
to  include  the  limits  in  the  number  observed  (nineteen,  teste  HsBckel), 
twenty-two  to  twenty-eight. 

The  deepest  limit  in  the  ocean  at  which  Atolla  has  been  recorded  is 
2,^9  fathoms.  Many  specimens  are  recorded  from  the  surface.  Atolla 
has  been  found  by  the  Albatross  within  the  following  geographical 
limits :  Lat.  38o  19'  26"  to  42o  46',  long.  50©  55'  30"  to  71o  58'.  The 
Albatross  has  collected  thirteen  specimens  of  the  genus. 

The  genus  CollaapiSj  HaBck.,  of  which  several  drawings  are  pub- 
lished by  Hseckel  (System  der  Medusen,  PI.  xxviii),  was  collected  "  by 
Smith"  between  Kerguelen  aiid  Crozet  Islands  in  '<  about  1,000  fath- 
oms," according  to  Hseckel.    The  expedition  upon  which  this  specimen 
vras  collected  is  not  mentioned,  but  the  great  depth  from  which  it  is 
said  to  have  been  taken  excites  more  than  usual  interest  in  it.     Very 
few,  if  any,  other  hauls  besides  those  of  the  Challenger  have  been  made 
at  this  depth  in  this  remote  locality,  and  this  seems  to  be  the  only 
medusa  ascribed  to  ^'  Smith  "  from  this  locality.    HseckeFs  description 
of  Collctspis  was  made  from  a  very  much  mutilated  specimen,  which  he 
reconstructed  from  his  knowledge  of  Atolla,  and  allowed  a  drawing  of 
the  medusa  thus  reconstructed  to  be  published.    On  account  of  what 
might  be  regarded  as  suspicious  circumstances,  under  which  HsBckel's 
description  of  Collaapis  was  made,  the  genus  is  not  recognized. 

According  to  Fiihol  (La  Yie  au  Fond  des  Mers,  p.  244)  Atolla  is  found 
^^dans  PAtlantique  sud  et  dans  I'Atlantique  nord  au  niveau  du  canal 
des  Faroer."  The  species  of  the  Atolla,  from  the  latter  locality,  is  not 
mentioned  by  Filhol,  and  it  is  probably  the  same  as  one  of  mine,  A. 
bairdii  or  A.  verrillii. 

The  increase  in  number  of  specimens  from  the  surface  would  indicate 
that  Atolla  is  found  on  the  surface  of  the  ocean  as  well  as  at  great 
depths.  The  data  for  this  statement  are  those  of  the  collector.  I  have 
already  discussed  the  limitations  which  necessarily  exist  to  a  rigid 
acceptance  of  the  recorded  depths  ascribed  to  this  and  other  so-called 
deep-sea  mednssa. 
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Family  PERIPHYLLlDvE,  H»ckeL 
Periphylla  uyacinthina,*  Steen. 


Catalogue 
namber. 

Station. 

North  latitude. 

West  loDgitude. 

O         1         II 

O         1         II 

11651 

2427 

42    40    00 

5t     00    00 

11655 

2565 

38    19    20 

69    02    30 

11662 

2429 

42    55    30 

50    51     00 

15750 

2728 

30    30    00 

74    33    00 

15756 

2732 

37    27    00 

73    33    00 

Family  EPHYRIDiE,  Haeckel. 
Ephyroides  rotaformis,  Fewkes. 

Several  more  specimens  of  this  remarkable  genus  and  species  were 
collected  by  the  Albatross  in  1886.  Althongh  all  were  in  good  condi- 
tion as  far  as  the  bell  and  subumbral  radial  elevations  are  concerned, 
the  finer  anatomy  could  not  be  made  out. 


Catalo^e 
number. 

station. 

North  latitude. 

We«t  longitude. 

15236 
15249 
15256 
15266 

i 
2717 
2719 
2717 
2712 

O         1          II 

38    24    00 
38    29    30 
38    24    00 
38    20    00 

71     13    00 
71     58    00 
71     13    00 
70    05    30 

Ephyroides  is  characterized  as  follows :  On  the  subumbral  surface  of 
a  thick  umbrella  there  are  radial  elevations  (in  one  specimen  32  in 
number)  which  alternate  with  the  marginal  lappets.  These  elevations 
are  half  cylindrical,  sausage-shaped,  radially  situated,  extending  from 
the  margin  of  the  umbrella  at  its  junction  with  the  marginal  lappets 
towards  the  center  of  the  bell.  They  resemble  on  the  subumbral  side 
of  the  umbrella  the  socles  of  the  exumbral  side,  and  lie  in  the  radii  be- 

''This  species  is  comiuou  as  far  uortb  as  Groeulancl.  Tbo  allied  geuus  Xauph^nta 
somewhat  resembles  the  young  Periphyllay  but  bas  eigbt  sense  bodies  and  eight  ten- 
tacles. It  remains  yet  to  be  seen  whether  the  young  PeinphyUa  has  the  same  number 
of  tentacles  and  sense  bodies  as  the  adnlt.  If  it  has  eight  tentacles  instead  of  twelve 
it  may  be  readily  conjectured  that  Nauphanta  is  a  young  Periphyllaf  and  tiiat  im- 
mature tentacles  have  been  mistaken  for  sense  bodies. 

I  have  elsewhere  recorded  a  I^auphanta^  N.  polaris,  Fewk.,  from  Lady  Franklin 
Bay,  North  Greenland. 

There  seems  to  be  a  relationship  between  the  cold  waters  of  great  depths  of  the 
sea  and  those  of  the  cold  waters  of  the  Arctic  Ocean.  Temperature  would  seem  to 
play  an  important  part  in  the  relationship  of  mednsw  from  these  two  localities. 
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tween  those  which  pass  through  the  middle  line  of  each  marginal  lap- 
pet. The  best  preserved  of  all  the  specimens  is  from  Station  2717, 
In  this  sx)ecimen  the  stumps  of  certain  of  the  tentacles  are  present. 
They  lie,  as  stated  above,  on  the  notches  between  the  marginal  lappets. 
The  form  of  the  abaxial  rim  of  the  marginal  lappets  in  this  specimen 
is  bifid,  recalling  the  appearance  in  the  marginal  lappets  of  Atolla. 
The  exumbral  surface  of  the  marginal  lappet  is  rough,  with  slight  pro- 
jections. Its  rim  is  thin,  the  attachment  and  body  of  the  lappet  thick 
and  gelatinous.  The  whole  marginal  lappet  recalls  those  of  the  species 
verrillii  of  the  genus  Atolla.  No  sense  bodies  were  seen  in  the  alcoholic 
material  at  my  control. 

It  is  desirable  that  the  live  medusa  of  Ephyroides  be  studied,  as  the 
features  presented  by  the  alcoholic  material  are  of  great  morphological 
interest.  It  has  not  seemed  to  me  best  to  say  anything  about  these 
questions  until  more  is  known  of  the  anatomy  of  the  extraordinary 
genus. 

Family  CYANEID^,  L.  Agassiz. 

Cyanea,  sp. 

A  specimen  of  Cyanea  from  the  Gulf  Stream  differs  in  certain  respects 
from  the  Cyanea  arctica^  Per.  et  L.,  of  the  New  England  coast.  It  also 
differs  from  other  species  of  this  genus  which  have  been  described. 
With  the  imperfect  knowledge  derived  from  a  single  specimen,  I  hesi- 
tate to  introduce  a  new  name  into  the  nomenclature  of  this  genus, 
although  there  is  little  doubt  that  the  specimen  referred  to  is  not  the 
common  C  arctica.* 


Catalo^no 
Dumber. 

SUtiou. 

North  latitude. 

West  longitude. 

11668 
11669 

2542 
2542 

O         1         II 

40    00    15 
40    00    15 

O         1          II 

70    42    20 
70    42    20 

A  much  larger  specimen  than  either  of  those  mentioned  abovd  was 
collected  in  1879,  Station  378,  No.  5124,  off*  Cape  Cod.  This  specimen 
resembles  more  closely  than  the  others  the  common  C.  arctica^  Per.  et 
Les.,  but  the  mouth  appendage  and  tentacles  are  missing.  The  forms 
of  the  marginal  lapi)ets  are  like  those  of  C.  arctica, 

*  One  of  the  main  differences  between  this  Cyanea  and  C.  arctica.  is  found  in  the 
incisions  in  the  marginal  lappets.  There  are  in  the  unknown  Cyanea  eight  deep 
ocular  incisions,  eight  shallower  tentacular  incisions,  and  the  margin  of  the  bell  be- 
tween each  occular  and  tentacular  incision  is  again  incised.  There  are  therefore  32 
marginal  lappets. 


534         REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.     [22] 

Family  PELAGID^,  Gegenbaur. 
Pelagia  cyanella,  p.  and  Les. 


Catalogno 
namber. 

Station. 

Iforth  latitade. 

West  longitade. 

o   / 

II 

O         t         't 

11678 

2566 

37  23 

00 

68  06  00 

11656 
11688 

39  26 

00 

68  03  30 

2569 

2566 
2566 

37  2.^ 
37  23 

ou 

00 

68  OH  00 
68  08  00 

11680 

(0)  15225 

2711 

38  59 

00 

70  07  00 

15226 

2711 

38  59 

00 

70  07  00 

15236 

2717 

38  24 

00 

71  13  00 

15237 

2715 

.18  20 

30 

70  54  13 

15239 

2716 

38  29 

^0 

70  67  00 

(2)  15240 

2716 

38  20 

30 

70  67  00 

15245 

2711-22 

38P  20'-39o 

13' 

70O  b'  30"-72«>  12* 

15765 

2724 

36  47 

00 

73  25  00 

15760 

2724 

36  47 

00 

73  25  00 

15757 

2724 

36  47 

00 

73  25  00 

15763 

2724 

36  47 

00 

73  25  00 

15762 

2727 

36  35 

00 

74  03  30 

15752 

2730 

36  42 

00 

74  30  00 

15758 

2735 

37  23 

00 

73  53  00 

15759 

2731 

36  45 

00 

74  28  30 

15761 

2731 

36  45 

00 

74  28  30 

15764 

2731 

36  45 

00 

74  28  30 

15747 

2781 

36  45 

00 

74  28  30 

Ctenophoba. 

Beeoe  ovata?  Br. 


Catalofnie 
number. 

SUtion. 

North  latitade. 

Weat  longitade. 

11658 
11659 
11842 

2563 
2542 
2563 
2575 

o   /   // 

39  18  30 

40  00  15 
39  18  30 

41  07  00 

71  23  30 

70  42  20 

71  23  30 
05  26  30 

Callianira,  sp.  1 


station  2585. 


This  is  tbe  first  record  of  this  genas  from  the  Galf  Stream. 
Cambridge,  Mass.,  May  27, 1887. 


explanation  of  the  plate. 

Pegantha,  sp.  incog. 

Fig.  1.  View  of  Pogantha  from  the  side. 
Fio.  2.  View  of  Pegantha  from  ahoral  region. 


Plate  I. 


C.  1886.— Fewkes.     Medusae. 


Fig.  1 


Fig.  2. 


\, 


iisrr)EX. 


[NotlL-^The  tefotenoM  are  to  page-flgorM  in  btMketa.] 


Abylfttrigftaia.. 

Abylaids 

Acraspeda  ..... 

iBqnoridae 

Agalma 

okenii. 
AgalmicUd. 


Page. 

7 

7 

18 

9 

6 

.: 7 

7 

Agassis,  A 2,9,10,11 

h 11 

Albatross,  steamer 2,4,11,20 

Amphinema  apioatum 12 

Amphinemids 11 

Apolemia 1 

Atolla 1.10,21 

bairdU 18 

rerrillii 18,10 

BeroSovata 22 

Blake,  steamer 2,6 

BalL  Mqs.  Comp.  Zool.,  cited 2,15 

CaUianiim 1,22 

Calyoophons 7 

GaribbeanSea 4,7 

Carybdea  marsapiaUs 14 

haplonema 14 

pyramis 14 

ChaUenger,H.  M.  S.,  voyage  of 1, 10 

Chun,  Dr.  Carl 8 

CoUaspidn 18,10 

Collaspis 19 

Craspedota 9 

Cremastoma 9 

flara 9 

Crystallodes  rigidnm 7 

Ctenophora 1,22 

CananthidiD 12 

Cnnina 12 

campanulata 14,17 

discoides 13,14 

lativentris 14 

macilaginosa 14 

multiflda 14 

oligotU 14 

proUfera 14 

rhododaotyU 14 

rabiglnosa v* 14 

Titrea 14 

Cyanea 21 

arctica 21 

Cya"**-'-         ^ 21 

7 


l*»g«. 

Dlphyes 8 

Dipbyidje 8 

Disooidea 9 

£phyrid» 20 

Epbyroides 21 

rotaformis 1,20 

Epibalia  aurantiaca 8 

Fewkes,  J.  Walter 1 

GtoryonidaD 12 

GlelM  hippopas 7 

H»ckel,  Prof.  Ernst 1,11 

Halioreas 1 

minimom 15 

HalioreasidiD % 15 

Hippopodiaa 7 

Hippopodidie 7 

Hydrozoa a, 2 

Liriope  scatigera 12 

MedaseB 1 

Mesonema 9 

cyaneam 9 

Ifnggiasa 8 

kochii 8 

NarcomedosflB 12,15,17 

Nanphanta 20 

polaris 20 

Pegantba 1,15,16 

pantheon 16 

quadriloba 15 

Peganthidie 13,15 

Pelagia  cyanella 22 

PeUgida) 22 

Perlphylla 20 

hyacinthina 20 

Periphyllld» 20 

Physalia  arethasa 6 

PhysaliadsB 6 

Physophorffi 7 

Pleorophy  sa,  gen.  uot 1, 5 

insignia,  sp.  nov 5 

Pneumatophora) 2 

Polyoanna 9,11 

americana 10, 11 

crassa 11 

flava .' 11 

fungina 0 

germanica 0 

groBnlandica 10,11 

italica 0 

Titiina 9 
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Page. 

Polyxenia 17 

oyanostylia 17 

Porpita  linnaana ■         9 

PorpitidA 9 

Pterophysa 1,2,4,5 

jcrandis 3 

BhACOstoma 9,10 

Bhixophysa  eysenhardtii 3 

BhiaophyaidiB 1,5 

Siphonophora 1,2 

Solmaridffi 1 17 

Solmaiis 12 

ooronantha .^ 13,14 

indsa • 1,17 


SolmiBiras H 

bleekU M 

faberi M 

Stomatoca  apicata B 

periphylla 1,11,13 

Tamoya M 

haplonema M 

TamoyidfD ** 

Velella  mutica * 

.VeleUidffi » 

ZygodactyU JlM,U 

craaaa ' 

oyanea ' 

grcenladica ^^ 
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THE  FISH-CULTURAL  ESTABLISHMENTS  OF  CENTRAL 

EUROPE.* 


By  Dr.  Euoenio  Bettoni  and  Dr.  Decio  Vinciguerra. 


PES  ON  FISHCULTUEAL  ESTABLISHMENTS  VISITED 

BY  DE.  BETTONI. 

LUi  of  the  eatdbliahments  viHied, 


ion  of  ostabUshment. 


Canton  of  Zurich 

Canton  of  Znrich 

on,  Canton  of  Schaffhauaen . 


n,  Alsaoe  — 

f.Baden 

all,  Baden  ... 

.  Bavaria 

orf,  Bavaria. 
Saxony 


ien,  Pnissia 

len,  Pramia 

ttein,  Bmnawick 


"n 


Character  of  estahliah- 
ment 


Cantonal. 

do.. 

do.. 


Governmental 

Owner,  Mr.  Schneter.. 

do 

Owner,  Mr.  Zenk 

Owner,  Mr.  Mittag 

The  Catholic  Church 

Bantxen. 
Owner,  Mr.  Eckardt.. 
Owner,  M.  v.  d. Borne. 
Governmental 


at 


Joint  stock  company 

Owner,     Mr.     l^ordoek- 
Hegt. 


Name  of  director. 


Dr.  Asper 

Maendli  and  Dr.  Anper 
Moser-Ott 

H.Haack 

C.  Schnster 

Dietrich 

M.  Hartmann 

Mittag 

Teubuer 

R.  Eckardt 

Max  von  dem  Borne  . . 
Wegener 

Bontlea 

Nordoek-Hegt 


When 
founded. 


1882 
1875 
1877 

1854 
1872 
1877 
1881 
1880 
1880 

1868 
1877 
1881 

1871 
1880 


I. — Salmon  and  trout  culture. 


ier  in  general. — In  consulting  various  treatises  on  the  subject 
>and  that,  in  founding  a  fish-cultural  establishment,  it  is  nee- 
take  into  account  the  origin  of  the  water  to  be  employed,  so 
lay  be  used  for  that  branch  of  fish-culture  to  which  it  is  best 
In  fact  the  water  of  springs,  brooks,  and  rivers  may  all  be 
I  in  the  incubation  and  raising  of  salmonoids,  provided,  of 

Itabilimenti  di  Piseicoltura  visitati  alVestero  dal  Novtmbret  1884,  alVApriXe^ 
om  Annali  di  JgricoUura,  Rome,  1885.    Translated  from  the  Italian  by 

ACOI^SOK. 
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coarse,  that  it  meets  all  the  uecessary  requirements  of  parity,  nutritive 
substances,  sufficient  aeration,  and  suitable  temperature. 

Spring  water,  which  does  not  contain  mineral  sabstances,  is  to  be 
specially  recommended  for  hatching,  provided  it  is  not  so  warm  as  to 
exceed  1(P  C.  [50°  Fahr.J ;  as  owing  to  its  even  temperature  it  appears 
cool  in  summer  and  warm  in  winter. 

On  the  other  hand,  brook  water  commends  itself,  because  generally 
it  is  easy  to  obtain,  and  contains  a  good  deal  of  air,  in  which  latter 
respect  it  is  excelled  by  river  water,  which  is  well  adapted  to  the  pur- 
pose, if  it  does  not  carry  too  much  mud.  In  northern  countries,  how- 
ever, this  water  is  apt  to  freeze. 

In  view  of  the  above  it  will  not  seem  strange  that  the  first  request 
which  I  made  of  the  directors  of  the  establishments  visited  by  me  was 
to  inform  me  in  relation  to  the  quality  of  the  water  employed  by  them. 
I  have  below  tabulated  their  statements  regarding  the  quality  and  tem- 
perature of  the  water  employed  in  their  hatcheries. 

EstablishmenU  in  which  only  spring  water  U  usedf  which  rises  in  close  proximity  to  tti 

hatching  chambers. 


Establishments. 

Number  of  springs  and  their  coonie. 

Tfmpentiire. 

In  irinter. 

InsamBsr. 

Dachsen 

Two  sprinfis,  close  to  the  hatching  chamber. . 
One  spring,  at  a  distance  of  about  500  feet 
from  the  llatohing  chamber,  uid  led  to  it  by 
anderground  pipes. 

OC.      OF. 

8  46 

9  48 

10          » 

N^ouhausen 

10            » 

Estahlishmenta  in  which  spring  watery  brook  water ^  or  river  water,  either  each  h$  iUtlftr 

mixed,  is  used. 


Hiiningen 


Selzcnhof. 
Soewieso.. 


Several  springs  which  rise  in  the  extreme 
southwest  of  the  territory  occupied  by  the 
establishment;  a  portion  of  tiieir  water 
being  led  to  the  hatcheries  through  pipes, 
2,950  feet  long. 

Htiine  water  fVom  a  canal  connecting  the 
Khone  and  the  Rhine,  l(\d  into  the  inolosnre, 
and  brought  into  the  hatching  houses  by 
means  of  turbines. 

A  spring  at  a  short  distance 

Water  fhim  a  brook  which  rises  at  the  dia- 
tance  of  half  an  hour. 

Several  springs  rising  within  Jhe  inclosnre 
of  the  establishment. 

Water  from  the  brook  called  "  Fischbach,"  a 
tributary  of  the  river  Saale. 

A  mixture  of  the  two  waters 


OC.      op. 
10  50 


Varying. 


8  46 

2. 5-S  .17-44J 


8 


48 


11 
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OC.       op. 
•10  Si 


Vsryia?. 


12-15  5449 


F? 


4f* 


11 


♦In  the  official  reports  **  Notice  hittorique  mr  VEUMUsement  is  ntmingue,**  Strasbtirc.  186.  Itte 
stateil  tbat  the  temperalnre  of  the  springs  is  cvon,  but  during  the  winter  1884-'85  rerv  noUc«ab)e  var 
ifttionn  of  temperature  were  observed.  The  only  mention  made  of  such  Tariationa  in  aaid  rmsrt  ii 
that  of  18.^,  during  the  winter  of  which  year  tlie  temperature  fell  to  aero. 
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ments  Buppliedfrom  springs  led  to  the  Imtching  house  through  long  open  courses, 

or  through  ponds  and  canals. 


m 


iin. 


A  spring  rising  at  the  distance  of  one  kilo- 
meter (aboat  1094  yards], led  intoa  basin, 
and  thence  to  the  hatching  chamber. 

Three  springs,  one  of  which  rises  close  to  the 
\illage,  and  the  others  at  a  distance  of  one 
kilometer,  whose  waters,  after  being  united, 
are,  throagh  a  canal  of  650  feet,  led  into  a 
pond,  whence  through  another  canal  of  half 
a  kik>meter  they  are  led  into  the  hatching 
chambers. 

Distant  springs  fkimish  water  to  some  ponds, 
from  one  of  which  the  water  is  led  to  the 
hatching  chamber. 

A  spring  at  a  distance  of  three-quarters  of  an 
hoar ;  the  water  is  led  through  open  canals 
to  a  small  pond  in  view  of  the  establish- 
ment. 

It  is  doubtful  whether  the  water  comes  from 
a  spring,  aa  its  quantity  is  truly  exceptional 
(10,000  cubic  meters  [about  350,000  cu.  feet] 
per  day) ;  it  comes  a  distance  of  three  kilo- 
meters [nearly  2  miles]  in  open  canals. 


oc. 
0-2 


op. 
32-36 


9-10  32-50 


0-0.5  32-33 


0-1      32-34 


2-3      36-37 


OC.        op. 
High. 

20-25  68-77 


High. 


20 


11 


68 


52 


Estdblishments  which  use  other  water. 


a. 

rf 


Drinking  water  of  the  country 

DrbiUng  water  of  the  city,  drawn  from  the 
lake. 

Mill  canals  ooming  from  the  river  Rothe 

Mill  canals  coming  from  the  liver  Mietzel. .. 


OC. 

op. 

r 

84 

4 

30 

1. 5-8  35-461 

0-3 

82-37 

OC. 
10 
21. 5  f 

19 
25 


op. 

60 

71! 

66 

77 


mature  of  the  i/oater  favorable  to  hatching, — It  is  at  present  almost 
ible  to  say  which  of  the  varioas  temperatares  ander  the  inflaeuce 
^h  the  hatching  process  is  accomplished  is  absolutely  preferable ; 
general  it  may  be  stated  that,  in  the  cold  of  winter,  a  tempera- 
bich  does  not  rise  much  above  10^  C.  [50^  F.]  is  favorable  for  sai- 
ls ;  nevertheless  there  are  facts  to  show  that  salmonoids  have 
iccessfnlly  hatched  both  at  a  much  lower  and  at  a  mach  higher 
•ature  (at  Torbole  in  water  of  UP  0.  [51.8o  F.],  and  at  Garda  in 
3f  140  C.  [57.20F.]).  But  it  is  certain  that  the  development  of 
ibryo  succeeds  better  if  the  hatching  water  has  an  even  tempera- 
lan  if  it  exceeds  certain  limits  of  heat  or  cold ;  and  this  condition 
3  generally  found  in  spring  water  than  in  other  water.  It  should 
lerstood,  however,  that  favorable  conditions  of  temperature  may 
;  found  in  other  than  spring  water ;  and  if  these  conditions  do  not 
ve  have  seen  fishcnlturists  endeavor  to  obtain  them  by  mixing 
.  of  different  origin,  as  is  done  or  can  be  done  at  HUningen,  8elz- 
and  Seewiese;  or  by  having  recourse  to  a  stove,  which  in  several 
I  have  seen  in  the  hatching  rooms,  as  an  indispensable  article  of 
ire.  The  objection  might  be  raised  that  the  mixing  of  spring 
with  other  water,  or  the  substitution  of  other  water,  the  placing 
hatching  chambers  in  the  ground,  as  is  done  in  some  northern 
ies,  and  the  stoves,  have  no  other  object  than  to  ward  oft*  the 
•8  of  freezing;  but  we  may  be  allowed  to  suspect  that  practice 
,'8  all  these  means  in  order  to  obtain  or  to  approximate  that  even- 
r  temperature  which  otherwise  could  not  be  obtained. 


542         REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.         [4] 

As  it  is  necessary,  therefore,  to  know  whether  sadden  changes  oC 
temperature  daring  the  hatching  period  can  be  averted  and  whetto 
they  are  hurtful,  and  to  find  out  what  are  the  final  conseqaences  of  ac- 
celerated and  of  retarded  hatching*  on  the  life  of  the  yoang  fish  which 
have  been  hatched  from  eggs  treated  in  different  ways,  it  follows  that 
^sh-culture  is,  strictly  speaking,  experimental.  The  answers  of  theoret- 
ical fish-culture  on  these  points  cannot  be  entirely  evasive  and  cat^or- 
ical.  Meanwhile,  however,  by  carefully  interpreting  all  that  practice 
teaches,  and  by  applying  physiological  analogies,  we  find  that  the 
changes  from  a  relatively  high  to  a  relatively  low  temperatare  are  to  be 
feared,  while  there  is  not  so  much  danger  in  changes  from  a  low  to  a 
high  temperature,  because  if  there  is  a  certain  given  degree  of  wannth 
care  can  be  taken  to  maintain  it. 

Fish-cultnrists  distrust  hatching  at  a  relatively  high  temperature,  not 
because  they  think  that  it  may  unfavorably  affect  the  development  of 
the  embryo,  but  because,  as  Max  von  dem  Borne  states,  the  young  fish 
which  have  been  hatched  before  their  proper  time  are  in  need  of  food 
earlier  than  they  would  have  been  otherwise,  and  natare,  still  wrapped 
in  its  winter  sleep,  may  not  yet  be  able  to  furnish  the  food. 

Hermann  Haack  also  verbally  stated,  the  same,  relative  to  hatching 
accelerated  by  comparatively  too  hot  water,  as,  in  his  opinion,  the  yonng 
fish  hatched  too  soon  and  placed  in  a  lake  immediately  after  the  ab> 
sorption  of  the  umbilical  sac,  would  miss  the  food  furnished  by  the  e^ 
of  insects  which  can  not  be  obtained  until  mild  weather  sets  in.  In  viev 
of  this  circumstance,  he  is  inclined  to  prefer  slow  hatching  in  river 
water,  which  is  generally  colder  in  spring  than  spring  water,  or  in  brook 
water  coming  from  springs,  which,  however,  during  a  long  course  has 
had  time  to  lose  some  of  its  original  warmth.  It  appears  to  me,  bow- 
ever,  that  Mr.  Haack's  suggestion  does  not  yet  furnish  a  complete 
remed3'.  He  proposes  to  plant  the  young  fish  later,  which  may  become 
possible  by  feeding  them  for  some  time*  artificially  in  the  same  water  in 
which  they  have  been  hatched. 

But  is  it  really  true  that  young  fish  placed  in  a  lake  too  early  most 
necessarily  die  f  Fish,  like  most  other  animals  having  blood  of  a 
variable  temperature,  can,  as  is  well  known,  remain  without  food  for  a 
long  time ;  but  we  desire  to  know,  as  regards  salmonoids,  and  for  par- 
poses  of  fish-culture,  which  are  the  extreme  limits  of  the  period  of  fast- 
ing which  the  young  fish  can  reach,  and  whether  this  will  not  more  or 
less  exercise  an  influence  on  their  bodily  development,  on  their  health, 
and  on  the  condition  of  their  offspring.  And  this  is  a  question  which 
can  only  be  solved  by  experimenting. 

FiWration  of  the  water, — It  is  well  known  that  water  conducted  ia 
open  canals  through  a  country  covered  with  vegetation  carries  with  it 
leaves  and  other  vegetable  matter,  which  has  either  fallen  into  it  or 

*  According  to  Ainswortli's  observatioDs  the  duration  of  hatching  vanet  with  tbe 
salmon  from  1  to  |,  at  a  temperature  varying  from  2.5°  to  12.5o  C.  [36.5°  to  StS^F.} 
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which  has  been  brought  there  by  winds  and  showers ;  it  is  therefore  a 
common  practice  to  keep  these  objects  oat  of  the  water  by  means  of 
gratings  and  chains,  or  similar  contrivances,  even  in  cases  where  the 
water  is  not  to  be  used  for  such  delicate  objects  as  the  hatching  of  fish. 
But  water  invariably  contains  other  particles,  principally  belonging  to 
the  mineral  kingdom,  which  remain  floating,  as  their  weight  is  very 
light,  and  which  are  sometimes  so  diminutive  that  they  can  not  be  dis- 
cerned with  the  naked  eye,  the  water  being  to  all  appearances  per- 
fectly clear;  and  it  is  these  particles  which,  if  allowed  to  remain  in  the 
water  for  any  length  of  time,  cover  any  objects  snbmerged  in  it  with  a 
sediment. 

The  best  authors  on  t)ie  subject  of  fish -culture  state  that  this  sedi- 
ment is  injurious  to  the  eggs  of  fish.  Max  von  dem  Borne  does  not 
hesitate  to  say  that,  next  to  mold,  this  sediment  is  the  most  dan- 
gerous enemy  of  fish ;  and  Benecke,  not  satisfied  to  call  attention  to  the 
dangers  of  this  sediment,  accnrately  describes  the  means  by  which  it 
can  be  removed,  and  states  that  even  the  clearest  water  will  always 
contain  some  of  it*  Hence  filters  are  used,  which  I  do  not  deem  it 
necessary  to  describe  here,  as  they  are  well  known,  and  have  been  de- 
scribed in  many  treatises  on  the  subject^  the  object  of  which  filters 
being  to  remove  by  mechanical  means  many  of  the  small  impurities, 
sediment,  and  diminutive  animals.  Prof.  P.  Pavesi  also  attributes  the 
mortality  which  several  times  made  sad  ravages  in  the  hatching-houses 
of  the  fish-cultural  establishment  of  Torbole  to  the  lack  of  filtration.t 

The  theoretical  knowledge  which  I  possessed,  and  the  practical  knowl- 
edge derived  from  experiments  made  at  Torbole  and  Garda,  caused  me 
to  start  on  my  trip  to  foreign  countries  with  the  firm  expectation  that 
I  would  find  filters  universally  adopted.  But  my  surprise  was  great  to 
find  their  use  not  near  so  general  as  I  had  supposed,  and  that  they 
were  entirely  wanting  even  in  establishments  where  the  quantity  of 
sediment  had  for  a  long  time  formed  the  cause  of  serious  complaints, 
as,  for  instance,  at  Htlningen.  In  consulting  the  historical  notice  of 
this  establishment  I  found  that  the  turbid  character  of  the  water  of  the 
Bhine  was  deplored,  and  the  wish  expressed  (in  1862)  that  filtering  ap- 
paratus might  be  introduced,  which  was  entirely  wanting;  and  that 
then,  as  now,  the  water  from  some  neighboring  ponds  was  used  for  the 
hatcheries,  because  the  Shine  water  contained  so  much  sediment. 

In  only  five  of  the  fourteen  fish-cultural  establishments  which  I  vis- 
ited did  I  see  filtration  properly  practiced,  namely,  at  Seewiese,  Ber- 
neuchen,  TVilthen,  Michaelstein,  and  Yelp,  and  a  rudimentary  filtra- 
tion at  Dachsen  and  Selzenhof.  At  Zurich  the  water  of  the  lake  is  ted 
into  reservoirs  for  public  use,  and  is  sufficiently  filtered  for  that  pur- 

•B.  Benecke:  Fische^  Fischerei  nnd  Fischzucht  in  Ost-  und  Weat-Preuasen,  Konigs^ 
berg,  1881,  p.  459. 
tP.  Parw;  EBposm^J^e  Jntemaziimalft  flipcsca  a  BerlinOf  Rome,  1882,  p.  105. 
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pose ;  but  the  process  of  filtering  shotlld  be  repeated  near  the  fisb  calt- 
ural  establishment. 

Mr.  Haack  justifies  the  absence  of  filtering  apparatus  by  saying  that 
practice  has  shown  the  sediment  to  be  harmless,  and  I  can  state  from 
personal  observation  that  fish  eggs  have  been  successfully  hatched  at 
Hiiningen  even  in  hatching-boxes  and  in  California  apparatus,  supplied 
with  water  directly  from  ditches  without  any  grating  at  the  entrance. 

At  Max  von  dem  Bome's  establishment  I  saw  in  operation  Uie  filter 
with  several  chambers,  terminating  with  the  so-called  American  filter 
(of  flannel),  but  in  answer  to  my  inquiries  he  stated  that  for  filtration 
there  might  be  substituted  the  washing  of  the  eggs  by  letting  water  M 
on  them  from  a  certain  height  from  the  pierced  spout  of  a  simple  water- 
ing-can. This  proves  at  any  rate  that  this  eminent  fish-cnlturist  has 
not  abandoned  the  idea  above  referred  to,  that  the  sediment  is  hurtfol. 
as  long  as  he  tries  to  remove  it  in  some  way  or  other. 

Those  who  maintain  that  filtration  is  useless  can  not  say  that  tbej 
follow  the  example  of  nature,  because  if  it  is  true  that  the  trout  co?er 
the  eggs  which  they  lay  in  brooks,  they  do  it  with  small  stones  and  not 
with  mud;  and  the  sediment  cannot  adhere  to  the  eggs,  because  tbey 
are  continually  kept  floating  by  little  currents  passing  through  tbe 
crevices  between  these  stones. 

I  am  not  able  to  explain  the  difference  of  opinion  in  this  respect  among 
such  competent  persons ;  but  I  have  no  doubt  that  in  every  case  the 
opinion  is  based  on  experience  drawn  from  the  peculiar  practice  pre- 
vailing in  the  different  localities.  It  is  generally  agreed  that  if  the 
quantity  of  the  sediment  exceeds  certain  limits  it  becomes  hurtful  to 
the  eggs,  preventing  free  respiration.  But  as  regards  allowing  a  smaO 
quantity  of  sediment,  people  should  be  guided  by  its  quality,  which  in 
one  place  may  be  such  as  to  render  its  removal  necessary,  while  in 
others  it  may  be  left  without  running  any  risk. 

Of  whatever  description  the  filtering  apparatus  may  be,  tiie  filterinf 
should  be  done  through  thick  or  relatively  indestructible  matter,  sand, 
or  fine  gravel,  alternating  with  layers  of  charcoal,  sponges,  &c.  Even 
then  it  may  not  be  entirely  efficacious  in  directly  preventing  tbe  devel- 
opment of  the  minute  spores,  which  are  among  the  most  dangerous  en- 
emies of  pisciculture.  But  if  sediments  of  a  mineral  natore  are  com- 
bined with  organic  matter,  which  may  sometimes  happen  (although  the 
combination  may  greatly  vary  in  its  character),  I  think  a  meduuiictl 
process  of  filtration  may  indirectly  be  successful  by  keeping  the  paz«- 
sites  away,  or  at  least  diminish  their  spreading,  since  only  organic  mat- 
ter contains  the  conditions  favorable  to  their  growth.  There  is  no 
doubt,  however,  that  the  antiseptic  property  of  coal,  which  is  largely 
employed  as  a  means  of  filtration,  is  lost  after  a  short  time,  so  that  after 
a  certain  time  the  filters  will  only  act  in  a  mechanical  way.  ¥oi  this 
reason  I  would  like  to  know  whether  any  experiments  have  been  made 
in  pisciculture  with  filtration  by  '^carferaP  (carferal,  or  iron  sponge, 
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is  a  compoaud  of  alaminiam,  iron,  and  carbon,  the  preparation  of  which 
is  kept  a  secret:  it  is  used  largely  in  the  British  navy),  which,  even 
.after  having  served  for  a  long  time,  will  not  leave  in  the  water  which 
passes  through  it  any  traces  of  ammonia  or  any  spores,  which  does  not 
happen  when  charcoal  is  employed.  In  my  opinion  the  use  of  carferal 
for  filtering  the  water  to  be  employed  in  hatching  fish  eggs  would  at 
least  keep  away  the  mold  ]  and  perhaps  it  would  be  possible  to  use 
water  containing  a  large  quantity  of  organic  substance  of  another  na- 
ture. 

To  reach  a  conclusion  in  this  matter  I  should  say  that  under  certain 
circumstances  filtration  may  be  unnecessary,  especially  if  the  sediment 
is  so  light  that  it  remains  floating  in  the  water;  but  it  will  be  neces- 
sary, if  the  sediment  forms  deposits  on  any  bodies  submerged  in  the 
water,  or  if,  owing  to  its  peculiar  nature,  it  possesses  injurious  qualities. 
But  filtration  may  be  recommended  under  all  circumstances,  if  for  no 
other  reason,  because  one  would  rather  see  the  eggs  clean,  and  also  be- 
cause inspection  would  become  easier. 

Aeration  of  the  water. — A  defect  which  is  sometimes  found  in*  spring 
water,  especially^if  it  flows  into  the  hatching-box  after  having  for  some 
time  passed  through  closed  canals,  is  the  scarcity  of  air,  which  is  not 
the  case  in  brook  or  river  water  which  has  for  a  long  distance  passed 
through  the  open  air,  and  which  through  its  constant  contact  with  it 
has  retained  a  large  supply  of  this  vivifying  agent. 

Some  fish-culturists,  as,  for  instance,  Mr.  Schuster,  consider  the  aera- 
tion of  the  water  of  such  imx)ortance  as  to  favor  it  and  to  increase  it 
artificially,  when  there  does  not  seem  to  be  a  sufficient  quantity  of  air 
in  the  water.  I  cannot  but  think  that  artificial  aeration  of  the  water 
is  absolutely  necessary  in  cases  where  the  air  is  lacking,  and  is  a  laud- 
able precaution  when  such  lack  of  air  is  suspected,  though  there  may 
be  no  means  of  proving  it,  and  superfluous  when  water  is  used  which 
contains  a  superabundance  of  air;  but  under  no  circumstances  will 
aeration  prove  hurtful.  Moreover,  the  difterent  kinds  of  apparatus 
used  for  artificially  aerating  water  are  so  simple  and  so  little  expensive 
that  economical  reasons  should  never  prevent  people  from  using  them. 

I  am  sorry  that  I  hdve  lost  the  design  of  the  air-injector  of  Mr, 
Schnster  which  I  saw  in  position  at  the  mouth  of  the  outflow  of  the 
water  into  the  hatching  troughs,  but  I  will  give  a  description  of  the 
principle  on  which  it  is  based.  It  simply  consists  of  two  concentric 
metal  vessels,  into  the  lower  one  of  which  the  water  flows  from  the 
other  through  holes  in  the  bottom.  The  water  in  forcing  itself  through 
these  holes  produces  air,  which  enters  at  the  upper  part  of  the  central 
tabe  and  mingles  with  the  water. 

At  Keuhausen  the  water  destined  for  hatching  is  aerated  by  means  of 
pipes  which  carry  it  underneath  the  hatching-house.  These  pipes  are 
placed  near  the  surface  of  the  water  in  distributing  canals,  and  are  of 

S.  Mis-  00 35 
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such  a  diameter  that  the  water  rising  above  the  outer  edge  doej 

completely  fill  them. 

The  water  descends  like  a  long  veil  along  the  inside  of  the  pipe, 
ducing  a  strong  current  of  air,  which  rushes  down  with  the  watei 
do  not  think  that  these  pipes  are  constructed  for  the  express  pui] 
of  acting  as  air-injectors;  but,  howsoever  this  may  be,  it  is  none  the 
true  that  they  serve  this  purpose  in  a  very  eflacacious  manner. 


^:^^:;^^^Vv^^x^x^?;?^c^<^;7;grl^^ 


Tis.1. 


The  manner  in  which  the  water  enters  the  individual  hatching- 
may  also  bo  a  means  of  introducing  air  into  the  water,  I  refer  pa 
larly  to  the  practice  which  I  observed  in  the  establishment  of  Neoh 
and  also  in  that  of  Dachsen.  In  tlie  Neuhausea  establishmei 
water,  which  from  the  general  distributing  reservoir  is  made  to 
through  a  pipe  at  same  height  above  two  troughs,  first  enters  a  fi 
box,  whence  it  descends  along  the  short  sides  like  a  waterfall,  as « 
in  Fig.  1. 

At  Dachsen  tlio  water  flows  through  stop-cocks  into  common 
cotta  flower- pots,  the  bottom  hole  of  which  is  purposel^^  somewh 
larged.  The  pot  rests  on  a  piece  of  metal  sheet,  on  which  are  pU 
number  of  small  pebbles.  As  the  distance  between  the  mouth  < 
stop-cock  and  the  pebbles  in  the  flower-pot  is  sufficient  to  alio 
stream  of  water  to  spread  out  somewhat,  and  to  break  itself  on  th< 
bles  with  a  certain  force,  the  water  comes  in  constant  contact  wit 
air,  as  shown  in  T?ig.  ^. 
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st  also  state  that  the  water  may  receive  some  air  in  the  open 
through  which  it  is  led  into  the  hatching-houses  at  HUningen, 
Lof^Neuhansen,  Dachsen,  Zurich,  Berneuchen,Michaelstein,Velp, 
»eldoom.  This  small  quantity  of  air  is,  however,  entirely  lacking 
landorf,  Wilthen,  and  Seewiese,  where  the  distributing  canals  are 
r  closed.  This  remark  should  not  be  misunderstood,  since  the 
n  view  may  be  fully  attained,  as  the  water  contains  a  sufficient 
y  of  air,  either  owing  to  the  fact  that  it  is  either  river  or  spring 
or  by  flowing  open  for  a  considerable  distance  after  it  has  left 
ing. 


'■^^''^^^   --■■xN.\..'v       ■-■■■;.,  ■..  X    . .    .v;v.  ,XX\^N^ 


king  apparatus. — ^The  character  of  the  hatching  apparatus  which 
a  operation  to  some  extent  partakes  of  the  nature  of  the  period 
;h  the  establishments  to  which  they  belong  were  founded ;  but 
¥>  reflect  the  special  views  and  the  degree  of  technical  education 
'  directors. 

certain  that  among  the  very  large  number  of  models  of  hatching 
tus "which  I  have  seen  there  is  not  one  which  could  be  said  to 
the  purpose  better  than  the  others ;  but  if  we  take  into  consid- 
the  requisites  which  they  must  possess,  it  will  easily  be  under- 
liat  these  requisites  may  be  obtained  in  many  diff'crent  ways,  and 
erent  means.  For  the  sake  of  clearness  I  will  enumerate  the 
al  requisites  which  the  hatching  apparatus  must  possess,  as  fol- 


ley  must  furnish  a  suitable,  continuous,  regular,  and  uniform 
of  aerated  water. 
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2.  They  should  economize  space  as  much  as  is  compatible  with  the 
proper  performance  of  the  hatching  operation  and  with  the  least  possi- 
ble hlnderance  to  the  renewal  of  the  water. 

3.  They  should  be  constructed  of  impervious,  durable,  and  clean  ma- 
terials. 

4.  They  should  be  placed  in  such  a  manner  as  to  facilitate  the  opera- 
tions which  should  be  carried  on  during  the  hatching  process,  especially 
the  separation  of  the  spoiled  eggs  from  the  healthy  ones. 

According  to  the^r  typical  character  I  may  classify  the  hatchlDg  ap- 
paratus which  I  have  seen  in  operation  as  follows : 

1.  Costers  system :  (1)  Stairs  of  troughs;  (2)  hatching  tables;  (3)  sub- 
terranean canals. 

2.  Simple  troughs:  (1)  Troughs  of  carbonized  wood;  (2)  troughs (rf 
cement  or  zinc. 

3.  Hatching  tables :  (1)  Williamson  tables ;  (2)  Zenk  tables. 

4.  Holton^s  system :  Holton  hatching  apparatus. 

5.  California  trougJis:  (1)  Eckardt  troughs;  (2)  California  boxes; 
(3)  funnel-shaped  troughs ;  (4)  automatic  selectors. 

6.  Ice  boxes :  The  Haack  box. 

The  defects  of  the  Goste  troughs  are  well  known,  and  have  been 
clearly  shown  as  fish-culture  has  further  advanced.  It  is,  therefore^ 
not  astonishing  that  they  have  been  everywhere  abandoned,  even  at 
HUningen,  where  the  present  director  of  the  establishment  does  not  use 
them  at  all.  I  saw  a  Coste  stairway  in  white  enameled  clay  at  Neo* 
hausen,  but  it  was  not  in  use.  Hatching  tables  (Goste's  system)  I  saw, 
however,  at  HUningen,  where  they  are  still  used,  and  form  part  of  the 
material  which  the  imperial  German  Government  acquired  with  the 
establishment.  These  tables  are  about  a  meter  long,  with  a  somewhat 
deep  edge,  and  are  placed  on  an  incline ;  the  first  receives  the  water 
direct  from  a  spout  in  the  short  side  of  the  table.  A  perforated  parti- 
tion of  zinc  plate,  running  parallel  with  the  lower  edge,  lets  the  water 
pass,  which  then  flows  from  this  edge  through  small  leaden  pipes  apoD 
the  table  placed  below.  Some  of  these  pipes  are  kept  closed  with  a 
stopper,  while  others  are  left  entirely  open,  so  as  to  maintain  the  desired 
level.  The  large  compartment  (lined  on  the  inside  with  zinc)  is  placed 
between  the  edge  and  the  partition  running  parallel  with  the  lower 
edge,  and  is  destined  for  the  eggs,  which  are  placed  on  a  soft  bed  sup- 
ported by  the  well-known  network  of  glass  stems,  for  which,  in  some 
cases,  a  more  economical  construction  of  metal  wire  is  substituted. 

Similar  to  the  Goste  tables  are  the  large  troughs  in  cement,  placed  <m 
an  incline,  which  fill  the  large  Iiatching-hall  of  the  Velp  establishmeDt 
They  are  placed  in  a  row  of  Qve  double  compartments  having  a  com- 
mon edge,  and  leading  to  a  compartment  which  is  doable  the  sizeof  tiie 
others,  and  which  is  the  last  of  the  row.  Some  troughs  intended  for 
hatching  are  86  centimeters  [about  34  inches]  broad  and  2  meters  [abont 
79  inches]  long.    Here  likewise  the  eggs  are  placed  on  Goste  fianes, 
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many  of  wbich  are  set  in  terra-cotta,  and  have,  in  pljice  of  the  glass 
beams,  beams  of  chalk.  In  these  tables  the  water  flows  over  the  eggs 
more  easily,  and  does  not  flow  among  them ;  the  aeration,  however,  is 
not  and  can  not  be  so  defective  as  in  the  Coste  stairway,  since  the  water 
flowing  through  pipes  from  the  front  edge  on  to  the  table  below  rushes 
down  upon  it,  and  rises  again  a  little,  and  in  every  compartment  spreads 
advantageously  over  a  large  surface.  But  it  is  certain  that  the  renewal 
of  the  water  must  form  the  proper  test,  whether  apparatus  can,  in  the 
establishment  which  possesses  it,  be  used  to  advantage  or  not.  The 
Coste  tables  at  Iliiningen  show,  by  their  state  of  preservation  and  by 
their  dimensions,  that  they  are  not  so  expensive  as  those  found  at  Yelp. 

The  spring  water  at  Iliiningen  is  in  part  made  to  flow  through  canals 
of  cemented  brick-work  which  are  laid  in  the  ground  under  the  hatch- 
ing hall.  They  may  be  compared  to  veritable  brooks,  while  by  their 
bottom,  arranged  in  long  steps  ending  in  perforated  cross  partitions, 
they  resemble  the  Coste  tables. 

This  system  of  subterranean  canals  has  one  great  inconvenience,  as  it 
compels  the  person  who  places  the  frames  for  the  eggs  in  position,  or 
who  has  anything  to  do  about  them,  to  work  kneeling  on  the  pavement. 
This  inconvenience  is  not  found  in  the  hatching  tables  at  Hilningen  and 
at  Velp,as  they  are  placed  at  a  convenient  height.  The  simplest  appa- 
ratas,  however,  is  the  large  wooden  troughs  which  I  saw  at  ^N^euhausen 
and  Dachsen.  The  first  of  these  were  constructed  according  to  two 
identical  models,  but  dififering  in  size.  Two  and  two  are  placed  length- 
wise by  the  side  of  each  other ;  their  edges  are  about  20  centimeters 
[8  inches]  high  j  their  shape  is  that  of  a  parallelopiped;  they  have  a  par- 
tition  25  centimeters  from  the  short  edge,  oi)posite  to  which  the  water 
enters  if  their  length  is  2.68  meters  and  their  breadth  43  centimeters  [106 
by  17  inches] ;  and  at  a  distance  of  8  centimeters,  if  their  total  length  is 
68  centimeters  and  their  breadth  only  22  centimeters  [27  by  9  inches.] 
The  eggs  are  spread  on  frames  of  iron  and  wire,  the  water,  which  is  kept 
at  a  height  of  8  centimeters,  flows  into  the  space  between  the  partition 
and  the  outer  edge  through  closed  pipes,  at  the  end  of  which  there  is  a 
metal  grating. 

The  Dachsen  troughs  resemble  those  which  I  have  just  described,  bat 
here  the  eggs  are  placed  on  a  layer  of  very  flne  gravel  2  centimeters 
[^  inch]  high,  above  which  there  are  3  centimeters  of  water.  This  sys 
tem  of  hatching  in  wooden  troughs,  the  eggs  being  placed  on  very  fine 
g^vel,  is  practiced  a  good  deal  in  America ;  and  I  have  also  seen  it  em- 
ployed at  Zurich,  but  the  same  result  is  said  to  be  obtained  by  placing 
the  eggs  on  the  carbonized  bottom  of  the  trough,  or  on  frames  of  metal 
wire,  of  switches,  or  glass  reeds.  I  would,  however,  observe  in  this  con- 
nection that,  the  general  conditions  of  hatching  being  the  same,  which 
it  seems  to  me  is  hard  to  prove,  the  frames  represent  an  expensive  but 
durable  material,  and  the  gravel  a  comparatively  small  expense,  all  the 
work  required  being  to  get  it  all  of  a  suitable  size,  and  to  waaVi  \t  \w  ^ 
dilution  of  mineral  acids  before  using  it    If,  therefore,  it  was  wot  mot^ 
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to  the  purpose  to  keep  the  eggs  ou  frames,  it  would  be  the  most  eco- 
nomical way  to  place  them  directly  on  the  bottom  of  the  boxes. 

At  Eadolfszell,  likewise,  there  are  some  wooden  troughs  constracted 
in  this  simple  and  primitive  plan.  I  saw  at  Mr.  Schuster's  establish- 
ment, at  Selzenhof,  similar  troughs,  but  constructed  in  cement,  imd 
therefore  of  more  solid  material,  more  durable,  and  neater  in  their  ap- 
pearance. Their  length  varies  from  4.8  to  3  meters  [10  to  10  feet].  M 
they  have  a  partition  of  wire  in  the  usual  place,  with  the  well-known 
canal  which  carries  the  water  to  the  pavement,  they  do  not  need  anj 
special  description.  I  will  only  state  that  those  which  are  placed  intiie 
room  to  the  rightof  the  entrancehave  an  excavation  itnmediatelyimdef- 
neath  the  place  where  the  water  rushes  out  for  the  purpose  of  regolatiDg 
its  movement  and  preventing  it  from  springing  up  with  too  great  force. 

A  portion  of  the  very  large  hatching-room  at  Apeldootn  contains 
troughs  in  cement,  placed  in  pairs.  Each  trough  is  supplied  with  wat» 
from  a  separate  spout,  and  therefore  there  is  not  the  least  trouble  to 
keep  the  water  aerated.  Some  of  the  troughs  are  of  wood,  but  it  is  in- 
tended to  substitute  for  them,  at  no  distant  time,  troughs  made  of  the 
material  referred  to  above. 

The  hatching-tables  according  to  the  Williamson  system  are  well 
known  and  have  often  been  described.  They  have  the  advantage  d 
causing  the  current  of  water  to  pass  below  the  frames  containing  the 
eggs,  these  frames  being,  in  order  to  economize  space,  placed  in  this 
hatching  apparatus  one  above  the  other.  I  have  seen  these  tables  at 
Eadolfszell  and  Michaelstein.  In  the  last-mentioned  establishment  they 
are  placed  over  cemented  tanks,  which  serve  for  fish,  and  are  used  ooly 
in  case  of  necessity. 

The  Zenk  tables,  which  are  an  invention  of  the  owner  of  the  Seewiese 
establishment,  Mr.  Frederick  Zenk,  although  not  in  every  respect  like 
the  Williamson  hatching  apparatus,  still  resemble  it  somewhat.  Iliey 
are  troughs  2  meters  long  and  60^°*  broad  [6J  by  2  feet],  made  of  pine  wood, 
tarred  on  the  outside  and  carbonized  on  the  inside,*  and  their  edges  are 
20*'°*  [nearly  8  inches]  high.  The  water  flows  from  two  stop^xycks  at  the 
head  of  the  trough  against  a  partition  of  wood,  which  touches  the  bottom 
of  the  trough,  but  which  is  4  centimeters  lower  than  the  edge;  thenoe  it 
passes  into  another  compartment,  whose  partition  rises  to  the  same 
height  as  the  edge,  but  does  not  touch  the  bottom.  The  water,  thcr^ 
fore,  flows  over  the  first  partition,  as  in  the  Williamson  system,  and 
passes  underneath  the  second.  A  zinc  pipe,  starting  from  the  distrib- 
uting-pipe, is  laid  diagonally  on  the  bottom  nearly  the  entire  length  of 
the  trough.  This  pipe  passes  over  the  first  and  below  the  second  par- 
tition, and  has  all  along  its  sides  holes,  from  which  small  currents  of 
water  flow,  which  is  said  to  exercise  a  very  beneficial  influence  on  the 
hatching  process.    At  the  distance  of  9  centimeters  from  the  end  wall 

*  Carbonization  is  obtained  by  a  piece  of  red-hot  iron,  or  by  applying  smokiogso^ 
pharic  acid. 
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of  the  troagli  there  is  a  partition  wbich  has  uiue  holes,  ia  three  perpen- 
dicular rows,  which  can  be  closed  by  means  of  small  cork  stoppers,  with 
the  view  to  regulate  the  depth  of  water  in  the  trough.  If  all  the  nine 
holes  are  open  the  water  in  the  hatching  apparatus  keeps  at  a  height  of 
5  centimeters;  if  the  lower  holes  are  closed  the  water  rises  to  the  height 
of  10  centimeters;  if  those  in  the  middle  are  closed  the  water  rises  to 
a  level  of  15  centimeters;  while  if  the  upper  holes  are  closed  the  water 
may  rise  to  20«°*.    (See  Figs.  3  and  4.) 

Into*  the  troughs  placed  underneath  the  first  the  water  flows  in  the 
following  manner :  The  water,  which  reaches  these  troughs  from  those 
above,  has  already  served,  but  fresh  water  is  led  into  them  through  the 
diagonal  pipe  at  the  bottom,  which  receives  it  direct  from  the  distrib- 
uting-pipe. 

The  eggs  are  placed  on  rectangular  frames  measuring  56  x  25^™  [22  by 
10  inches.]  They  are  made  of  galvanized-iron  wire  and  have  perforated 
edges.  If  these  frames,  as  is  sometimes  done,  are  not  placed  parallel 
with  the  edges  of  the  trough,  this  is  done  to  avoid  too  uniform  a  cur- 
rent. On  every  one  of  these  frames  there  can  be  placed  10,000  trout 
eggs,  and  as  six  frames  can  be  placed  on  the  bottom  of  the  trough  and 
over  each  one  of  these  three,  these  troughs  have  each  a  total  capacity' 
of  60,000  eggs. 

The  hydraulic  movement  of  this  trough  is  in  most  respects  like  that 
of  the  Williamson  trough,  only  with  this  difference  in  favor  of  the  lat- 
tei;  that  the  movement  is  repeated  at  each  row  of  frames,  partitions  be- 
ing interposed,  which  are  wanting  in  the  Zenk  trough  and  which,  in  my 
opinion,  do  not  present  the  same  advantage  as  the  pipe  in  tbe  bottom 
of  the  Seewiese  trough.  Both  models,  however,  have  the  inconvenience 
that  it  is  difficult  to  pick  out  the  good  from  the  spoiled  eggs,  for  which- 
purpose  it  is  always  necessary  to  change  the  place  of  the  frames  so  that 
the  one  which  is  to  be  operated  on  is  always  at  the  top. 

I  saw  the  Holton  apparatus  at  Eadolfszell  and  Oosmandorf,  but  they 
were  not  in  operation. 

As  a  matter  of  course,  Mr..  Eckardt,  at  Lilbbinchen,  employs  the 
troughs  of  his  own  invention,  which,  according  to  the  movement  of 
the  water,  must  bo  classed  among  the  California  apparatus.  It  is  not 
necessary  to  describe  them  here,  as  Professor  Pavesi  has  already  given 
a  full  description  of  them  in  his  report  above  referred  to. 

The  California  trough  is  used  very  much,  but  not  so  extensively  as 
might  be  supposed  from  the  favor  which  it  has  found  with  many  fish- 
cnlturists.  Still,  I  have  found  establishments  in  which  it  is  the  only 
hatching  apparatus  in  use;  and  many  in  which  it  is  used  in  addition  to 
other  hatching  apparatus,  for  the  reason  that  owing  to  lack  of  space 
the  number  of  these  apparatus  could  not  easily  be  increased. 

The  location  of  Hiiningen  is  not  favorable  to  the  use  of  this  appara- 
tus on  a  large  scale,  but  owing  to  the  favor  which  it  has  found  with  the 
distinguished  director  of  the  Hiiningen  establishment  (who  himself  had 
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iatrodacedsoinemodi6catiou8iti  it),  itformspiirtoftbeapiuirataswl 
has  been  acquired  during  liis  directorship.  At  DilDingen  I  bare  : 
seen  California  troughs  in  use  in  the  open  air. 


^ 
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.8  reserve  or  supernumerary  apparatus  I  have  seen  these  tronghs 
>Ioyed  at  Selzenbof,  ZuricU,  and  Seewiese. 


lig.5. 


In  the  last-roentioDed  establishment  I  have  seen  it  with  snch  siogu- 

*  niodificatioDS  that  I  deem  it  proper  to  give  nn  idea  of  the  same. 
One  of  these  models  represents  a  small  box  with  a  rectangular  base 

*  Pigs.  5  and  6)  which  seiros  to  receive  the  water  directly  from  the  dis- 
bnting  cock.  Along  a  lino  in  the  middle  of  the  longer  side  of  this 
s  there  is  joined  to  it  a  receptacle  of  oval  shape,  in  which  the  box 
th  the  eggs  13  placed.  A  small  pipe  placed  below  the  npper  edge  of 
>  box  poars  the  water  into  a  second  pipe  which  is  lower,  broader,  and 
ger,  which  takes  the  water  which  cannot  all  come  out  through  the 
aller  pipe  and  which  also  flows  between  the  two  partitions,  the  in- 
eand  lower  of  which  supports  the  frame  for  the  eggs,  while  the 
Mr  limits  the  external  surface  of  the  apparatus.  The  capacity  of 
9  box  is  6,0(H)troutegg8,theexactquantity  which  a  California  trough 
the  normal  type  and  dimensions  can  hold. 

do  not  consider  it  necessary  to  describe  another  modified  tyv*  "^^ 
■-  California  box,  capable  of  holding'  7,000  trout  eggs,  lowct  tkaii  tt\6 
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regular  California  box,  but  with  cross-sections  and  rectangular  sides, 
which  I  saw  at  Seewiese,  and  which,  like  the  first  mentioned,  is  made 
by  Ignaz  Walther,  of  Marktreit.  At  Gosmandorf,  however,  the  Cali- 
fornia trough  only  is  used  (Max  von  dem  Borne 'tjpe)  without  a  third 
box,  and  with  the  addition  of  the  *' catch -box,'^  as  also  with  von  dem 
Borne  at  Berneuchen,  and  to  a  great  extent  at  Michaelstein. 

In  the  last-mentioned  place  some  of  the  California  troughs  are  of  tbe 
Schuster  model — that  is  to  say,  with  a  fixed  perforated  partition ;  bat 
some  have  a  movable  partition.  The  boxes  are  arranged  on  an  indiiie 
in  such  a  manner  that  each  incline  has  seven  steps,  so  that  the  water 
flowing  from  one  spout  passes  from  one  box  to  the  other,  from  the  fiist 
to  the  seventh  in  the  row. 

At  first  sight  this  arrangement  shows  the  same  defects  which  have 
been  noted  in  the  Coste  stairway ;  but  the  better  distribution  of  the 
water,  the  Jarge  pipe  which  serves  for  its  outflow  (which  causes  it  to 
fall  below  in  the  shape  of  a  thin  veil),  and  the  quicker  renewal  of 
the  same,  makes  up  in  the  California  troughs  for  the  scarcity  of  air, 
which  in  the  Coste  troughs  is  remedied  by  the  presence  of  small  fancetB, 
which  distribute  the  water  in  the  shape  of  small  springs. 

The  best  way  of  utilizing  the  California  boxes,  economizing  space  as 
much  as  is  compatible  with  the  proper  dispatch  of  the  hatching  pro- 
cess, ]  have  seen  employed  at  Berneuchen.  Here  each  spring  snppliee 
only  two  troughs  in  succession,  a  box  being  placed  between  each  coa^e. 
Three  models  of  California  troughs  are  employed  here,  namely,  Mai 
von  dem  Borne,  normal  type  5  funnel-shaped  troughs  (Bell) ;  and  anto- 
matic  selectors. 

The  troughs  are  placed  in  cemented  tanks,  which  successively  are 
used  for  various  operations  connected  with  fish-culture ;  for  keeping  the 
spawners  and  milters  which  are  to  furnish  eggs  for  artificial  fecunda- 
tion, for  hatching,  and  finally  for  the  young  fish.  These  tanks  are  3 
meters  long,  50  centimeters  broad,  and  30  centimeters  deep  [about  79  t»y 
20  by  12  inches]. 

By  keeping  the  California  boxes  in  tanks  the  water  is  prevented  from 
flowing  on  the  pavement,  and  another  useful  object  is  reached^  by  as 
arrangement  for  regulating  the  depth  of  water  in  these  tanks  by  means 
of  a  pipe  with  an  elbow,  attached  on  the  inside  to  the  mouth  of  tbediS' 
charge  pipe  and  terminating  in  a  box  of  tin  or  perforated  zinc,  Tidi 
pipe  may  be  more  or  less  inclined  by  the  operator,  and  allows  him  to 
obtain  the  needed  depth  of  water,  as  by  increasing  or  decreasing  the 
contact  of  the  water  and  the  box  he  can  raise  or  lower  the  level  of  the 
water  in  the  tank. 

The  addition  of  a  wooden  box  into  which  the  discharge  pipe  panes 
from  the  tanks  will  not  in  any  noticeable  way  influence  t^e  imilt  ot 
fish-cultural  operations ;  but  it  will  serve  as  an  illustration  of  the  ex- 
emplary order  and  cleanliness  which  reign  in  Max  von  dem  B<»iie^  es- 
tablishment.   I  can  i\ot,\mv)L^\v\^ anything  more  convenient  and  detnlyy 
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as  well  as  healthy,  than  Lis  establishment,  where  yoti  can  approach  the 
tanks  containing  the  apparatus  through  which  the.  water  rans  on  any 
side  without  wetting  your  feet. 

I  may  pass  in  silence  the  Lavallette  troughs  (which  I  saw  at  Seewiese), 
and  the  Zug  apparatus  (which  I  saw  at  Zurich) ;  the  first,  because  made 
of  porcelain,  has  a  surface  perforated  by  only  a  few  and  large  holes ; 
and  for  the  second  automatic  selectors  have  been  substituted  to  ad- 
vantage. 

To  some  extent  ice  boxes  may  be  considered  as  belonging  to  the 
batching  apparatus.  They  consist  of  prismatic  or  cubic  boxes  with 
thick  walls  of  wood,  sometimes  lined  on  the  outside  with  zinc.  In 
these  boxes,  which  may  have  a  double  lid,  are  placed,  at  a  suitable  dis- 
tance, one  above  the  other,  several  frames  with  a  perforated  wooden  or 
wire  bottom.  On  these  the  eggs  are  placed  on  moist  cloths.  On  the 
top  frame  ice  is  placed  which  lets  its  cold  drippings  pass  through  the 
perforated  bottom.  In  this  manner  eggs  have  been  shipped  a  long  dis- 
tance, and  the  embr^'onal  development  has  been  delayed. 

In  reviewing  the  character  of  the  hatching  apparatus  which  I  saw  in 
oi)eration,  I  would  say : 

1.  That  on  account  of  their  convenience  (suitable  height  of  the  appa- 
ratus) troughs  of  any  kind  of  material,  and  hatching  tables  of  the  height 
of  an  ordinary  table,  are  equally  to  be  recommended. 

2.  Troughs  of  cement  and  metal  are  preferable  on  account  of  the 
durability  of  the  material,  and  because  they  can  easily  be  kept  clean. 

3.  On  account  of  the  proper  hydraulic  movement  all  those  apparatus 
are  to  be  preferred  in  which  the  water  runs  among  the  eggs  placed  at 
its  bottom. 

4.  An  arrangement  by  which  the  eggs  are  more  scattered  is  not  to 
be  recommended,  unless  the  abundant  and  rapid  renewal  of  the  "^er 
fulfills  the  third  condition. 

5.  Owing  to  the  greater  facility  with  which  the  spoiled  eggs  can  be 
picked  out  from  among  the  sound  ones,  those  methods  are  to  be  pre- 
ferred, by  which  the  eggs  are  placed  in  a  single  layer. 

G.  I  consider  it  better  to  place  the  eggs  on  frames  of  netting  in  pref- 
erence to  placing  them  on  fine  gravel,  or  directly  at  the  bottom  of  the 
trough  ;  the  best  kind  of  frame  is  that  which  allows  the  water  to  pass 
through  easily  (wire  netting),  and  which  has  perforated  edges. 

7.  All  the  hatching  apparatus  which  I  have  seen  answers  the  pur- 
pose more  or  less,  but  the  ordinary  California  trough  excels  them  all, 
because  it  meets  all  the  desired  requirements. 

8.  Automatic  selectors  are  particularly  suited  for  the  hatching  of  eggs 
of  Caregani;  while  the  ordinary  California  trough  is  specially  adapted 
to  the  hatching  of  the  eggs  of  salmonoids. 

At  Hiinlngen  I  saw  in  operation  the  Haack  apparatus.  It  was  there 
employed  for  Coregonus  eggs  from  the  Lake  of  Constance,  which  were> 
hatched  at  the  expense  of  the  Italian  Grovernment.    The  egg^  Te^maVue^ 
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in  the  box  containiug  fine  ice  nntil  it  was  time  to  separate  the  fecundated 
eggs  from  those  which  had  not  been  fecundated,  and  which  were  opaqae, 
and  from  those  which  through  contact  with  moss  and  alga  had  as- 
sumed a  bright  blue  color,  so  as  to  make  them  resemble  colored  crys- 
tals.*   The  eggs  were  gradually  hatched  on  Goste  tables. t 

Hatching-house^'— It  is  my  opinion  that  he  who  travels  for  the  purpose 
of  obtaining  a  practical  knowledge  of  the  various  aids  employed  in  an 
industry  like  fish-culture  should  pay  more  attention  to  a  critical  exam- 
ination of  the  apparatus  seen  in  operation  In  the  various  establishments 
than  to  the  extent  to  which  this  apparatus  is  employed,  because  this 
will  necessarily  vary  according  to  the  funds  at  the  disposal  of  the  estab- 
lishment and  the  importance  of  the  operations  to  be  performed.  I  shall 
therefore  not  speak  of  the  size  of  the  various  hatching-houses,  but  pass 
in  quick  review  the  characteristic  features  which  they  must  possess. 

The  object  of  these  houses  is  to  protect  both  the  hatching  apparatos 
and  the  persons  who  work  them  against  the  inclemencies  of  the  weather. 
If  in  case  of  necessity  any  kind  of  house  or  shed  with  windows  suitably 
placed  may  be  converted  into  a  hatching-house,  it  is  none  the  less  true 
that  buildings  erected  for  the  purpose,  in  a  suitable  position  and  fiir- 
nished  with  all  the  necessary  requisites,  will  answer  the  purpose  better. 
Any  one  constructing  such  buildings  should  have  due  regard  to  the  se- 
verity of  the  weather,  and  provide  them  with  sufficiently  thick  vaDi 
Thus  at  Gosmandorf  the  hatching-house  has  double  walls  of  wood  with 
compressed  straw  between  them. 

At  Gosmandorf,  Bachsen,  and  Apeldoom  the  hatching-chambers  are 
also  of  wood.  The  large  hatching-room  at  Bemeuchen  has  thiee 
walls  of  wood,  the  fourth  being  of  brick,  formed  by  the  same  canal 
which  carries  the  water  into  the  establishment.  The  roof  is  formed  <rf 
wooden  slats,  covered  both  on  the  inside  and  outside  with  tarred  paste- 
board. The  placing  of  the  hatching-chamber  in  the  ground  made  nec- 
essary by  the  hydraulic  movement  also  serves  the  economical  purpose 
of  affording  protection  to  the  water  and  the  apparatus  against  the  ex- 
cessive cold  of  the  winter. 

I  have  already  referred  to  the  hatching-canals  at  Hxiningen,  which 
run  in  the  pavement,  as  being  made  necessary  by  the  circumstance  that 
the  water  has  to  be  brought  from  a  spring  which  rises  at  too  low  a  leTd; 
but  they  may  also  serve  to  keep  the  water  from  freezing.    Whenever 

*  It  seems  to  me  that  the  vegetation  which  enrlaDgers  packed  eggs  is  perbsfi 
favored  by  the  finish  of  the  cloth  iu  which  they  are  wrapped  and  on  which  they  reft 
I  would  therefore  recommend  the  use  of  cloth  without  any  finish,  or  from  whieh  it 
has  been  removed  by  a  solution  of  lye. 

I I  saw  at  Seewiese  an  ice  box  for  transporting  Thjfmallus  eggs  to  the  estaUiahiiMit 
from  the  place  where  the  eggs  had  been  fecundated.    This  apparatus  had  the  dines- 

sions  of  an  ordinary  Dillon  vessel  used  by  herbalists,  and  is  made  of  tin  by  Jottfk 
Sohwarz-Spengler,  in  St.  Polten,  and  like  this  can  be  carried  slung  over  the  sbovUff- 
It  contains  six  frames  for  eggs,  and  a  seventh  (the  top  one)  for  ice.  It  has  twops*- 
els,  one  for  loweimg  w\iat  oou^titutes  the^long  side  of  the  parallelepiped  box,  tk 
other  to  riuse  the  upper  Bide. 
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the  climate  makes  it  necessary  (as  at  Berneachen,  LUbbinchen,  See- 
wiese,  &c.),  stoves  are  employed.* 

The  hatchlDg-chambers  at  HUmngen,  Selzenhof,  Badolfszell,  Wilthen, 
Liibbinchen,  Michaelstein,  Velp,  Zurich,  and  Ifeuhausen  are  of  masonry. 
The  rooms,  where  the  hatching  apparatus  is  kept  should  be  sufficiently 
lighted  by  windows  placed  in  suitable  position,  so  as  to  facilitate  the 
inspection  of  the  eggs  and  the  separation  of  the  spoiled  eggs  from  the 
good,  &c.  It  is  also  asserted  that  a  violet  or  blue  light  is  most  favor- 
able to  the  embryonal  development  of  the  eggs  and  flsh.  I  accordingly 
expected  to  see  colored  glass  employed  in  some  establishments,  but  my 
expectations  were  disappointed. 

I  confess  that,  with  Professor  Yerson,  among  others,  I  am  somewhat 
skeptical  as  regards  the  influence  of  monochromatic  (violet)  light  to 
the  exclusion  of  the  white  (composed  of  various  rays  of  the  luminous 
spectrum)  on  animal  organisms,  since,  as  Yerson  thinks,  the  same  num- 
ber of  rays  of  a  given  color  on  which  it  is  intended  to  experiment,  to 
the  exclusion  of  others,  pass  through  a  colorless  glass. 

But,  to  return  to  the  subject  to  which  I  referred,  it  is  easy  to  guess 
the  reason  for  the  absence  of  colored  glass  from  the  hatching-houses, 
because  according  to  the  advanced  opinion  of  our  time  the  eggs  will 
develop  better  in  complete  darkness.t  Moreover,  it  is  of  little  impor- 
tance in  industrial  establishments  whether  some  think  favorably  of  violet 
and  blue  rays,  while  others  have  their  doubts  on  the  subject,  as  experi- 
ments in  this  matter  would  seem  more  appropriate  in  a  zoological  lab- 
oratory. Complete  darkness  has  also  its  dangers,  as  it  favors  the  de- 
velopment of  mold,  while  light  favors  the  generation  of  green  algse. 

Even  a  simple  pavement  of  beaten  clay  (at  Bachsen)  may  suffice  for 
a  hatching  room,  and  it  is  certainly  preferable  to  some  other  pavement 
made  of  or  covered  with  cement  (Selzenhof,  Hiiningen,  Bemeuchen, 
&c) ;  and  in  this  connection  I  cannot  speak  too  highly  of  the  Bemeuchen 
establishment  for  the  ingenious  way  of  preventing  a  light  and  continu- 
ous movement  which,  if  not  hurtful  to  flsh-culture,  may  injure  the  build- 
ing and  interfere  with  the  work  of  the  operator. 

As  regards  the  filtration  of  the  water  it  may  be  stated  that  the  filter 
may  either  be  placed  in  a  room  immediately  adjoining  the  hatching 
room  or  in  that  room.  The  selection  of  a  place  for  the  filter  will  depend 
on  topographical  circumstances  and  on  the  desire  to  avoid  any  unnec- 
essary enlargement  of  the  building.  It  is  certain,  however,  that  if  the 
filter  is  placed  in  the  hatching  room  itself  or  in  one  immediately  adjoin 
ing  it,  this  will  be  found  more  convenient,  as  it  affords  a  better  chance 
to  watch  this  useful  apparatus  without  having  regard  to  the  state  of 
the  weather. 

*  Although  there  are  large  stoves  at  Hiiningen,  thiey  were  not  used  this  year,  not 
even  daring  a  period  of  intense  cold,  when  the  temperature  of  the  spring  water  he- 
came  considerably  lower. 

t  For  this  reason,  as  weU  as  to  protect  the  young  fish  against  theix  euQTrnfia^  \>\i« 
liatching  apparatus  is  kept  covered. 
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It  is  also  useful  to  have  in  the  hatchiug-rooms  a  place  for  tanks  where, 
daring  the  proper  season,  and  separated  by  sexes,  the  spawning  M 
destined  for  artificial  fecnndation  may  be  kept.  This  is  done  on  a  large 
scale  at  Hiiningen,  where  there  are  great  tanks  in  the  gronnd  oon- 
stmcted  of  concrete.  It  has  already  been  said  that  at  Bemeachcai 
every  provision  in  this  respect  has  been  carefully  made  by  Max  von 
dem  Borne.  It  is  not  necessary  to  speak  of  the  size  of  these  tanks,  as 
they  will  have  to  be  in  proportion  to  the  number  of  spawning  fish  kept 
on  hand  in  each  establishment. 

Artificial  fecundation  of  salmonoida. — After  it  has  been  ascertained 
that  the  spawning  fish  have  reached  sexual  maturity  artificial  feconda- 
tion  may  commence.  This  may  be  done  either  by  one  person  alone  (^ 
with  the  aid  of  an  assistant.* 

In  the  first  case  the  female  fish  is  taken  from  the  water  and  held  with 
the  right  hand  over  the  basin  destined  to  receive  the  eggs*  If  the  fish 
is  large  it  is  held  inclined  at  a  sharp  angle.  The  belly  of  the  fish  is 
then  pressed  with  the  thumb  of  the  loft  hand,  the  movement  being  in  a 
downward  direction. 

If  another  person  assists  in  the  operation  he  must  hold  the  fish  by 
the  tail  by  means  of  a  cloth.  The  two  operators  hold  the  fish  almost 
vertically  over  the  basin,  the  first  one  holding  it  by  the  head  wiUi  the 
hand  and  in  the  manner  indicated,  and  the  second  by  the  taiL  The 
first  has  to  go  through  the  manipulation  described  above  to  cause  the 
eggs  to  come  forth.  The  male  dsh  is  subjected  to  exactly  the  same 
operation. 

The  amount  of  pressure  should  correspond  with  the  greater  or  leai 
degree  of  maturity  of  the  female,  without,  however,  passing  certain 
limits,  as  excessive  pressure  would  injure  the  fish  without  reaching  the 
object  in  view.  In  some  cases  the  eggs  have  reached  such  a  state  d 
maturity  that  they  will  come  out  of  themselves  when  the  fish  is  exam- 
ined to  ascertain  whether  the  genital  gland  has  swelled  enough  to  be 
operated  on. 

In  natural  spawning  the  salmonoids  wUl  deposit  their  eggs  at  differ- 
ent, more  or  less  short,  intervals ;  while  where  the  process  is  artifldal 
they  all  come  out  at  one  and  the  same  time  with  a  certain  violent  sioTe- 
ment,  which,  however,  does  not  interfere  with  their  successful  embiyo- 
nation.  The  milt  of  one  male  fish  is  used  for  the  eggs  of  two  or  three 
female  fish. 

In  primitive  fish-culture  the  eggs  were  kept  under  the  water  to  be 
fecundated,  as  people  believed  that  in  doing  so  they  followed  the  teach- 
ings of  nature.    But  it  frequently  happened  that  many  eggs  were  not 

*  The  male  fish  may  be  recognized  by  haviDg  a  more  slender  body,  and  its  wxoal 
maturity  by  the  brown  color  of.  the  skin  of  the  bflly.  When  the  male  fish  is  \mx^ 
its  jaws  are  more  hooked  than  those  of  the  female.  The  female  is  reco^ized  by 
haying  a  stonter  body ;  it  has  reached  maturity  when  the  belly  is  sweUed  out  sod 
elastic,  and  particularly  puffed  up  above  the  anal  fin,  and  when  the  reddish  geoitil 
gland  begins  to  swell. 
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fecundated,  and  were  thus  lost.  In  nature  the  male  fish  closely  follows 
the  female,  and  it  may  be  said  that  the  laying  of  the  eggs  and  their  fecan- 
dation  are  simnltaneoas.  But  in  spite  of  the  action  of  the  water  which 
kills  the  enemies  of  the  eggsi^  and  the  alkaline  sliminess  of  the  eggs 
which  favors  their  movements,  it  is  a  fact  "that  many  eggs  do  not 
undergo  the  process  of  fecundation  which  necessarily  takes  place  under 
the  water.  At  the  present  time,  therefore,  nature  is  no  longer  imitated 
in  a  servile  manner,  and  it  is  the  general  practice  to  employ  dry  fecunda- 
tion, which  assures  better  and  more  general  success.  When  as  many 
eggs  have  been  obtained  as  are  deemed  sufficient,  and  artificial  fecun- 
dation has  been  reached  by  mixing  at  proper  and  regular  intervals  the 
milt  with  the  spawn,  the  eggs  are  washed  and  then  placed  in  the 
tzonghs. 

The  possibility  of  fecundating  eggs  on  the  shore  of  the  waters  from 
which  the  fish  have  been  taken  is  proved  by  the  circumstance  that  the 
eggs  immediately  after  fecundation  are  so  elastic  as  to  allow  of  their 
being  packed  and  shipped  to  the  places  where  they  are  to  be  hatched. 
As  soon  as  incubation  has  commenced  this  is  no  longer  possible,  even 
if  managed  in  the  most  delicate  manner,  as  the  eggs  when  exposed  to 
any  pressure  will  inevitably  be  lost.  But  transportation  again  becomes 
possible  when  the  eggs  are  near  being  hatched;  that  is  to  say,  when  the 
eyes  of  the  embryo  can  easily  be  distinguished  through  the  shell.  From 
a  practical  point  of  view  it  is;  therefore,  important  to  know  whether 
fresh  eggs  contained  in  a  dead  female  fish  can  be  fecundated. 

If  it  is  desired  to  know  how  many  eggs  have  been  obtained,  the  ob- 
ject can  be  reached  by  n^easuring  them  in  small  cylinders  of  a  known 
capacity,  having  perforated  sides  and  bottom,  and,  the  kind  of  fish  from 
which  the  eggs  haye  come  of  course  being  known,  to  count  the  eggs  in 
one  cylinder*  and  multiply  by  the  number  of  cylinders. 

Packing  and  shipping  embryonated  eggs.—l  have  witnessed  the  packing 
of  embryonated  eggs,  to  be  sent  a  considerable  distance,  at  HUniugen 
and  at  Selzenhof.  The  eggs  were  placed  on  a  bed  of  moistened  wadding, 
gathering  them  in  a  piece  of  cloth  folded  in  such  a  manner  as  to  prevent 
the  eggs  from  touching  the  sides,  and  keeping  them  covered.  The  layer 
of  eggs  was  placed  on  the  perforated  bottom  of  a  small  wooden  box. 
The  next  box  is  exactly  like  the  first,  and  the  last  box  of  the  pile  con- 
tains the  small  pieces  of  ice,  the  cool  dripping  of  which  keeps  the  eggs 
below  alive*  The  pile  of  boxes  has  on  the  top  a  stick  of  the  same  length 
as  the  boxes,  and  rests  on  a  similar  stick  at  the  bottom.  The  whole  is 
kept  in  x>08ition  by  a  cord  placed  crosswise,  and  is  then  put  in  a  lar^i^er 
box,  the  spaces  between  its  inner  sides  and  the  pile  of  boxes  coutaiuing 
the  eggs  being  filled  with  sawdust,  hay,  or  compressed  moss. 

From  Pavesi's  report  the  labels  are  known  which  are  attached  to  the 
oatside  of  the  package,  and  which  contain  the  address  of  the  persons 

•A  liter  measure  [a  little  more  than  a  quart]  of  eggs  contains  15,625  Thymalliu  eggs, 
8,000  trout  eggs,  7,000  of  salmon,  and  36,920  of  the  Coregonua. 


c»  - 


the  salmonoids  are.kept  in  them,  separated  accordiDg  to  age.  The 
so  arranged  that  the  fish  iu  them  can  easily  be  fed  artificially,  i 
gards  the  matter  of  artificial  feeding,  tanks  are  perhaps  better 
ponds,  as  a  possible  excess  of  food*  can  more  easily  be  removed  ii 
former,  and  as  it  is  also  easier  to  prevent  any  iujarioas  pollution  o 
water. 

Special  mention  should  be  made  of  a  sim^ile  contrivance  adopti 
Hiiniugen  to  protect  the  fish  kept  in  certain  provisional  tanks, 
wooden  sides,  especially  against  rats,  which,  if  they  have  once  got 
them,  find  no  way  to  get  out.  For  this  purpose  boards  are  placed  ati 
angles  with  the  vertical  sides  of  the  tank,  and  projecting  a  little' 
the  water.  How  this  contrivance  may  serve  as  a  trap  will  be  m 
stood  without  any  farther  explanation  by  a  glance  at  Fig.  7. 


\K5r.r 
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0  have  more  ready  access  to  small  crastaceans  and  molluskS; 
n  an  important  part  of  their  food. 

ick  considers  it  also  necessary  to  place  in  ponds  those  tront 
re  been  deprived  of  their  eggs  by  an  artificial  process,  be- 
)  they  will  find  more  favorable  conditions  for  gaining  flesh  and 
ring  from  the  sudden  exertion  incidental  to  forced  spawning. 
fh  on  general  principles  it  is  preferable  that  the  water  in  ponds 
br  salmonoids  shonld  during  summer  be  kept  cool,  and  that 
ature  should  in  no  case  exceed  31°  C.  [88^  F.]  (according  to  my 
ms  the  temperature  did  not  exceed  this  limit  in  any  of  the 
lents  which  I  visited),  it  will  be  well  to  note  that  aeration, 
ince  of  water,  frequent  agitation  of  the  same,  and  a  just  pro- 
itween  the  capacity  of  the  water  and  the  number  of  fish  to  be 
will  allow  the  fish  to  do  well  even  if  the  summer  temperature 
ids  should  not  altogether  come  up  to  the  conditions  as  men- 
»ve. 

1  be  useless  to  describe  the  arrangements  for  obtaining  the 
lulic  movement  in  the  ponds  and  to  provide  for  their  draining 
sing  the  fish.  This  is  done  by  putting  partitions  in  suitable 
3rforated  zinc  plates  being  at  present  preferred  for  that  pur-. 
»re  or  less  ingenious  apparatus  is  employed  in  this  connection, 
sewers  and  pipes ;  but  as  they  are  known  from  models,  it  will 
essary  for  me  to  describe  them. 

ructing  the  bottom  of  the  conduits,  cement  or  stone  is  at  pres- 
red  to  wood,  which  is  only  seemingly  more  economical. 
J  young  salmonoids. — When  should  the  young  salmonoids  be 
The  answers  to  this  question  differ  somewhat,  and  reflect  the 
opinions  of  various  fish-culturists. 

ick  prefers  to  plant  them  when  the  umbilical  bag  has  begun 
ar,  stating  that  as  soon  as  they  are  placed  in  the  water  they 
under  stones  as  long  as  they  do  not  feel  the  desire  to  seek 
during  this  time  they  become  acclimatized  in  the  new  ele- 

Tetherlands  the  young  salmon  are  not  planted  until  they  have 
nbilical  bag,  and  after  they  have  been  kept  and  fed  artificially 
Ire  year. 

;hen  the  young  trout  are  not  placed  in  brooks  until  they  have 
for  a  certain  time  in  the  apparatus  where  they  were  born, 
y  have  lost  the  umbilical  bag,  and  where  they  have  been  fed. 
'  have  passed  the  fine  season  of  the  year  in  the  brook  they  are 
I  placed  in  ponds,  where  they  remain  about  a  year  5  and  after 
are  sold,  if  they  have  reached  the  weight  of  at  least  half  a 

;  customary  to  place  in  open  waters  embryonated  eggs  of  sal- 
rhich  are  near  being  hatched,  for  fear  of  some  voracious  ^9\i, 
the  Chondrostoma  nasus  and  the  JBarbusJluviaiilis.    A.\t\ioug\i 
,  Mis-  M J6 
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Mr.  Haack  declares  that  it  not  advisable  to  plant  eggs  in  large  lakes  and 
rivers,  he  states  that  he  has  made  some  experiments  in  email  streams 
and  lakes. 

In  Italy  (at  least  in  many  parts  of  it)  the  Squalius  cavedanus  would 
have  to  be  feared  particularly ;  but  I  take  the  liberty  to  state  that,  when 
some  years  ago  I  planted  eggs  during  spring  in  some  large  lak^  of  up- 
per Italy,  I  invariably  found  the  water  in  which  I  i^lanted  the  eggs  free 
from  fish.  Moreover,  if  it  is  logical  to  presume  that  young  fish  freed 
from  the  umbilical  bag,  lively  and  well  able  to  swim,  will  be  better  pre- 
pared to  escape  their  voracious  enemies  than  the  sluggish  eggs,  it  will 
not  be  entirely  unreasonable  to  suppose  that  young  fish  which  are  still 
impeded  in  swimming  by  the  umbilical  bag  will  not  be  particularly  ac- 
tive, and  able  to  escape  from  their  enemies  even  if  they  should  hide  in 
the  maze  of  the  gravelly  bottom. 

Species  of  salmonaids  which  are  cultivated  in  the  fish-cultural  estfMUk- 
ments  visited  by  me. — The  post  of  honor  among  the  salmonoids  wliieh 
form  the  object  of  artificial  fish-culture  in  Switzerland,  Gr^rmany,  and 
the  Netherlands  is  held  by  the  salmon,  Salmo  salar^  a  veritable  gastro- 
nomic delicacy,  which  gives  rise  to  a  considerable  trade. 

The  variety  which  enters  during  the  spawning  season  the  large  rivers 
of  Central  Europe  from  the  North  Sea  and  the  Baltic  is  in  Germao 
called  "Lachs,"  while  the  barren  variety  which  lives  in  fresh  water  and 
does  not  go  into  the  sea  is  called  '•  Winter  Salm.^ 

AUpublic  administrations  prohibit  salmon  fishing  during  the  period 
when  these  fish  go  up  the  rivers  to  spawn ;  and  no  fiish  of  this  kiodare 
allowed  to  be  sold  until  it  has  been  officially  ascertained  that  the  egp 
destined  for  artificial  fecundation  have  been  laid. 

Artificial  fecundation  is  practiced,  for  instance,  at  Basel  by  Mr.  Glasff, 
at  Lauffenburg  by  the  agents  of  the  Fishery  Company,  which  for  this 
privilege  pays  aconsiderable  sum  to  the  Governments  of  Baden  and 
Aargau.  It  is  also  practiced  at  Neuhausen,  in  the  cantonal  establish- 
ments of  Zurich,  and  at  Dachsen.  Mr.  Glaser  also  furnished  salmon 
eggs  to  the  Hiiuingen  establishment  before  Mr.  Haack  taught  fecunda- 
tion according  to  the  most  approved  modern  method.  I  have  also  wit- 
nessed the  incubation  of  salmon  eggs  in  the  establishments  of  Neuhao- 
sen,  Selzenhof,  Seewiese,  Cosmandorf^^  Velp,  and  Apeldoorn. 

The  young  fish  are  mostly  intended  for  open  rivers,  and  are  theie^ 
fore  sold  to  the  various  governments.  Salmon  eggs  fecundated  al 
Selzenhof  have  been  bought  by  the  Government  of  Saxony,  and  have 
been  hatched  at  Cosmandorf,  to  be  placed  eventually  in  the  river 
Wesenitz,  a  tributary  of  the  Elbe.  The  establishment  at  Cosmaodorf 
has  also  rendered  this  service  to  the  Academy  of  Forestry'  at  Tharand, 
in  Saxony,  where  Professor  Nitsche  does  his  share  in  aiding  the  diffa^ 
sion  of  fish-culture.  The  Saxon  Government  pays  the  Cosmandorf 
establishment  1  mark  30  pfennige  [about  31]  cents  for  every  thousawi 
young  salmon  hatched. 
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The  Velp  establisbment  batches  salmon  for  the  river  Yssel,  and  re- 
ceives from  the  Netherlands  Government  2  cents  (Dutch)  [about  1  cent 
American  money]  for  each  young  salmon,  and  receives  in  all  a  sum 
amounting  to  25,000  lire  [$4,825],  which  the  Netherlands  Government 
pays  to  the  various  fish-cultural  establishments  in  the  Netherlands, 
which*are  charged  with  restocking  the  rivers. 

At  Velp  about  500,000  salmon  eggs  can  be  hatched,  300,000  of  which 
are  obtained  from  fish  in  the  Netherlands  waters,  while  200,000  are  re- 
ceived from  the  Upper  Khine.  Besides  young  fry,  salmon  one  year  old 
are  also  placed  in  the  rivers ;  and  the  Government  pays  at  the  rate  of 
50  centesimi  [about  10  cents]  per  fish.  Another  half  million  salmon 
eggs  can  be  hatched  at  Apeldoom. 

At  Apeldoorn  the  California  salmon  is  also  hatched,  which  devel- 
ops quicker  than  the  Ehine  salmon.  It  is  this  salmon  which  the  emi- 
nent fish-culturist,  Mr.  von  Baer,  president  of  the  German  Fishery 
Association,  considers  (as  he  informed  me)  as  i>eculiarly  adapted  to  the 
rivers  flowing  into  the  Mediterranean,  owing  to  the  fact  that  there  is 
much  greater  analogy  between  that  sea  and  the  Pacific  than  between 
the  North  Sea  and  the  Pacific.  Mr.  von  Baer  has,  during  the  years 
1877  to  1880,  planted  in  the  Danube,  which  flows  into  the  Black  Sea, 
670,000  eggs  of  the  California  salmon. 

The  eggs  of  the  Salmo  sebago^  another  fish  of  -American  origin,  also 
develop  very  rapidly ;  and  large  numbers  of  these  fish  are  now  found 
at  Seewiese,  where  during  the  time  of  my  visit  2,000  eggs  were  hatched, 
and  where  some  tolerably  large  specimens  were  found  in  ponds. 

Trout  culture  is  carried  on  still  more  extensively,  and  I  have  seen  it 
in  operation  .in  all  the  establishments  which  I  visited.  Fecundation  of 
Salmo  fario  (the  common  European  river  or  brook  trout)  is  everywhere 
practiced  with  spawning  fish  taken  in  the  immediate  neighborhood. 
It  is  not  so  common  to  find  establishments  which  devote  themselves  to 
the  Salmo  or  Trutta  UicustriSy  and  the  only  ones  where  I  have  seen  this 
done  are  Hiiniugen  and  Selzenhof. 

In  some  cases  the  indigenous  species  do  not  satisfy  tlie  fish-culturists, 
and  they  have  commenced  to  introduce  some  foreign  varieties  of  the 
trout;  among  the  rest  the  SaUno  irideus^  or  the  Trutta  iridea^  from 
California.  The  oldest  specimens  of  Trutta  iridea  are  found  at  Hii- 
niogen,  where  they  were  obtained  from  eggs  which  came  direct  from 
America  in  1882,  and  which  have  already  propagated  their  species  in 
their  new  home.  The  value  of  this  trout,  according  to  Mr.  Haack,  is 
in  the  fact  that  it  is  an  unusually  hardy  fish,  and  is  therefore  sure  to 
thrive  in  Germany. 

I  have  also  seen  some  Trutta  iridea  (one  year  old)  at  Liibbinchen,  * 
and  some  (two  years  old)  at  Michaelstein.    Mr.  Schuster  also  has  some 
Salmo  carpio  from  the  Garda  lak^,  which  he  keeps  in  cemented  tanks  at 
Kadol&zell,  and  which  he  obtained  from  eggs  furnished  to  him  from 
Torbole  Trentino. 
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At  the  present  time  two  varieties  of  the  Salvelinus  are  cultivated, 
namely,  the  Salmo  (or  Salvelinus)  umhla^  and  the  Salmo  (or  iSalvelinui) 
fontinalis.  The  second  variety  may  now  be  considered  acclimatized  at 
Hiiningen,  Apeldoorn,  Berneuchen,  and  in  many  other  establishments. 
The  Salmo  fontinalis  is  a  great  favorite,  not  only  on  account  of  its  rapid 
development,  but  also  on  account  of  the  extraordinary  beauty  of  its 
coloring. 

The  spawning  season  of  the  Thymallm  vexillifer  had  not  yet  began, 
and  I  could  not,  therefore,  witness  the  hatching  of  the  eggs  of  this  fish; 
which,  however,  is  raised  in  many  establishments.  Mr.  Eckardt,  for 
instance,  keeps  them  in  a  special  paved  pond. 

The  alimentary  value  of  the  Coregoni  is  suflQcieutly  known ;  and  I 
therefore  deem  it  proper  to  devote  a  few  lines  to  this  fish,  all  the  more 
as  experiments  are  being  made  to  introduce  it  in  Italy,  where  it  is  not 
found.  But  also  in  countries  where  this  fish  is  found  attempts  are  made 
to  introduce  new  varieties,  such  as  the  American  Coregonus  albus,  which 
is  cultivated  at  Zurich,  Liibbinchen,  and  Berneuchen. 

The  Eadolfszell  establishment,  situated  on  the  shores  of  the  Lake  of 
Constance,  gives  special  attention  to  the  Blavfelchen  or  Coregonus  tcart- 
manni.  There  are  several  varieties  of  this  fish ;  and  the  Radolfszell  es- 
tablishment knows  of  at  least  three,  differing  from  each  other  not  only 
by  bodily  characteristics,  but  also  by  their  geographical  distribation. 
These  are  the  Blaiifelchenj  found  in  the  Lake  of  Constance  proper;  the 
Silherfelclien^  in  the  Untersoe  (connected  with  the  Lake  of  Constance), 
and  the  Oanfischj  found  only  in  a  certain  limited  portion  of  the  lake. 
The  Coregoni  at  Selzenhof  come,  as  may  be  supposed,  from  the  Lake  of 
Constance.  From  this  same  lake  came  the  Coregoni,  batched  at  Hu- 
ningen,  which  have  been  sent  to  the  Italian  Government  for  the  Lake  of 
Como,  where  they  find  the  required  food,  as  that  lake  contains  the 
pelagic  crustaceans,  which,  as  Dr.  Asper,  of  Zurich,  has  already  d^ 
claredj  are  an  indispensable  article  of  food  for  this  fish. 

Mr.  Eckardt  does  not  think  that  there  is  any  specific  differeDoe  be- 
tween the  Coregonus  marwna  and  the  Coregonus  tcartmannij  and  bases 
this  opinion  on  the  reciprocal  fecundation  of  the  sexual  products  of  these 
two  varieties.  '  Notwithstanding  the  fact  that  such  fecundation  has 
actually  been  observed — proving  that  even  cross-breeds  may  possess 
the  faculty  of  fecundation — this  would  not  form  a  very  strong  proof  in 
favor  of  Mr.  Eckardt's  opinion. 

Two  conditions  are  essential  to  the  existence  of  Coregoni^  namely, 
great  depth  of  water  and  suitable  food  (insects).  Nevertheless  it  is 
possible,  according  to  Mr.  Schuster's  s£atement,  to  introduce  the  Otwt- 
gonusfera£^\^o  in  shallow  water,  provided  it  contains  suitable  food. 

The  production  of  hybrids  of  salmonoids  also  forms  part  of  the  work 
of  fish  culture,  and  has  been  done  on  a  sufficiently  large  scale.  The 
salmon,  the  Salvelinus  umblu,  and  the  American  trout  will  interbreed 
with  the  trout. 
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I  think  that  the  attempt  to  fecuuilate,  for  instance,  salmon  eggs 
with  milt  of  the  tront,  should  not  remain  the  only  one,  and  that,  besides 
endeavoring  to  find  out  whether  the  mixing  of  the  sexual  products  of 
these  two  kinds  of  fish  will  result  in  successful  fecundation,  fish-cultur- 
ists  should  also  endeavor  to  utilize  in  some  way  eggs,  which  through 
the  possible  failure  of  the  male  fish,  would  run  the  risk  of  being  lost. 

It  is  said  that  the  hybrid  of  the  salmon  and  the  trout  does  not  migrate 
to  the  sea;  and  in  this  respect  it  resembles  the"  Winter  Salm,''  with 
which  it  also  shares  the  physiological  characteristics  of  being  barren. 
Haack,  however,  asserts  that  the  barrenness  of  the  hybrid  of  the  Salve- 
linus  umbla  (male)  and  the  trout  (female)  can  not  be  proved.  At  Ber- 
neuchen  hybrids  were  obtained  from  the  Salmo  fontinalis  and  the  trout. 
Dr.  Asper,  of  Zurich,  lias  no  very  high  opinion  of  these  hybrids,  which 
generally  have  a  small  head,  an  irregular  dorsal  profile  and  ovary.  At 
Dachsen  a  great  mortality  has  been  observed  among  the  young  bastards 
of  the  salmon  and  trout,  whose  umbilical  bag  has  the  bluish  color  of 
algse. 

In  the  following  table  are  given  the  kinds  of  salmon  cultivated  in  the 
varioas  establishments: 


Xante. 

Locality  of  establishment. 

S^ifBA  iitilar .......,..x..i,a. 

Znrioli,  Dachsen,  Neabansen,  Hiiningen,  Selzenhof,  Cosman* 

dorf,  Velp,  and  Apeldoom. 
Apeldoom. 
Seewiese. 

SSolifiA  qiiinna.t r . , . , 

Salmo  aebago 

Zarich.  Dachsen.  Xeahansen,  Hilnincen,  Selzenhof,  Seewieap, 

Salmo  lacnstria   x 

Co8mandorf,I>emetichen,  MiohaeUtein,  Velp, and  Apeldoom. 
Selzenhof  and  Apeldoom. 
Badolfszell 

Salmo  carpio x. 

Salmo  Iridftna . .  ^ . .  x  ^  ^  • 

Hilninp^en,  Lttbbinchcn,  and  Michaelatein. 

Hiinini^en,  Selzenhof,  Kadolsfzell,  Wiltben,  Liibbinchou,  Ber- 

nenchen,  and  Michaelstein. 
Hiiningen,  Seowie«o,  Borneuchon,  Velp,  and  Apeldoom. 
Zurich,  Dachsen.  Nenbausen,  Hiiningen,  Selzenhof,  Radolfs* 

SftimA xymbla ....^x  xx         x  x  . 

fUlmA  fnTi^p^Yfif  ....    X 

Thyin«lhi»  ^exillifor , 

Coregonns  fera 

sell,  and  Seewiese. 
Beraeuchen. 

Zurich,  Hiiningen,  Selzenhof,  Badolfszell,  Lubbinchen,  and 

Bemenchen.     • 
Liibbinchen  and  Bemenchen. 

Cor^oniia  albaa 

Lubbinchen  and  Bemenchen. 

Ontmrofi  flpftrlannB  x  x 

Zurich  and  Liibbinchen. 

Troat  cf  Salmon  9 

Dachsen,  Neuhausen,  Seewiose,  and  Cosmandorf. 

Salrelinna  dT  Trout  9 

Tfiiuingfcn  and  Seewiesn. 

Trent  cf  Salmo  fontinaliB  9 

Bemenchen. 

II.— Cypeinus  culture, 

Carp.— The  principal  object  of  cyprinus  culture  is  the  carp,  Cyprinus 
carpiOj  which  in  Central  Europe  has  from  time  immemorial  given  rise  to 
a  very  lucrative  trade.  The  great  ease  with  which  it  is  multiplied, 
raised,  and  protected  against  its  enemies,  its  prolific  nature,  the  pref- 
erence which  it  shows  for  vegetable  food,  and  its  rapid  growth,  explain 
the  great  favor  which  this  fish  has  found  with  fish  culturists,  and  may 
even  justify  the  expectation  that  its  cultivation  may  also  be  extended 
to  Italy,  although  we  are  not  inclined  to  consider  the  carp  a  Te^motNL- 
able  delicacy. 
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Carp  are  raised  iu  ponds,  where  they  are  kept  either  by  themselves 
or  in  company  with  other  fish.  Different  kinds  of  ponds  are  used  in 
carp  culture,  namely,  spawning  ponds,  raising  ponds,  growing  ponds, 
and  winter  ponds. 

The  water  of  the  spawning  ponds  should  be  somewhat  warm.  This 
condition  is  obtained  by  having  these  ponds  exposed  to  the  sun,  by 
changing  the  water  slowly,  and  by  selecting  such  as  are  not  very  deep, 
the  average  depth  of  water  not  being  more  than  one  meter  [3^  feet). 
Vegetation  should  be  abundant,  but  not  excessive. .  Beeds  and  grasses 
which  soon  cover  a  pond,  should  be  checked  in  their  growth.  If  pas- 
sible, Mr.  Haack  would  remove  all  the  phragmites  from  the  numerous 
ponds  at  HUningen.  Among  aquatic  plants  the  Glyceria  fluitanslsusd- 
ful,  and  much  sought  after  by  the  carp,  which  deposits  its  eggs  on  it 

To  regulate  the  spawning  of  carp,  Mr.  Haack  advises  to  place  the 
fish  intended  for  that  purpose  in  comparatively  cold  water,  and  thence 
take  them  at  the  proper  time  to  the  spawning  ponds,  where,  stimulated 
by  the  higher  temperature  of  the  water,  they  will  soon  deposit  their 
eggs.  Benecke,  on  the  other  hand,  advises  to  place  the  carp  in  the 
spawning  ponds  when  their  water  still  has  the  winter  temperature. 

The  number  of  spawning  fish  to  be  placed  in  a  spawning  pond  coTer- 
ing  an  area  of  from  one-tenth  to  half  an  acre  should,  according  to 
Max  von  dem  Borne,  not  exceed  two  females  and  one  male,  each  weigh- 
ing 8  pounds,  from  which  in  a  few  days  two  to  three  thousand  yoong 
fish  will  be  obtained.  A  single  carp  weighing  8  poands  is,  therefore, 
capable  of  producing  enough  young  to  stock  500  hectares  [about  1,235 
acres]  of  ponds.  Mr.  von  dem  Borne  has  had  seventeen  snoeesfiiTe 
spawnings  in  water  having  a  temperature  of  31^  C.  [about  88°  Fahr.]. 
It  is  therefore  not  at  all  surprising,  if  Mr.  Haack  states  that  he  has  real- 
ized from  the  above-mentioned  number  of  carp  in  one  pond,  which  costs 
hardly  $10  to  keep  up,  the  sum  of  $300. 

Mr.  Haack  informed  me  that,  in  order  to  preserve  all  the  good  qnal- 
ities  of  the  carp  which  he  cultivates,  he  is  very  careful  in  selecting  his 
spawning  fish  from  among  those  which  from  time  to  time  are  furnished 
him  for  the  purposej  selecting  those  which  are  not  only  sufficiently 
robust,  but  which  also  possess  all  the  other  requisites  of  form  imd  color 
which  make  them  desirable  spawners.  He  therefore  applies  the  troe 
principles  of  rational  selection  also  to  these  animals. 

The  artificial  fecundation  of  the  carp  is  possible,  but  it  is  very  little 
practiced.  The  fish-culturist  is  contented  in  most  cases  to  leave  to  tiie 
carp  the  care  of  laying  its  eggs.  Some  people  inclose  the  spawning 
fish  in  non-floating  and  perforated  boxes  containing  branches  and  awl- 
shaped  leaves  (juniper  branches  in  Mr.  Eckardt's  establishment),  which, 
as  soon  as  they  are  covered  with  eggs,  are  placed  in  more  soitaWe 
water.  Professor  Nitsche  advises  experiments  with  the  artificial  fecnn- 
dation  of  carp,  using  frames  covered  with  some  silk  stuff,  like  those 
used  by  Mobius  for  YieTraxg,    ¥eeandation  should  of  course  be  aocom- 
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plisliod  under  the  water,  as  with  other  kinds  of  lish  that  lay  adhesive 
egj^s,  in  recognition  of  the  fact  that  the  spawn  of  fish  which  spawn  in 
snmmer  matures  less  rapidly  when  brought  in  contact  with  water  than 
the  spawn  of  fish  whose  fecundation  takes  place  in  cold  water. 

I  regret  very  much  that  the  season  was  not  favorable  for  seeing  in  full 
operation  the  Liibbinchen  ponds  described  by  Max  von  dem  Bonic,  and 
arranged  in  such  a  manner  as  to  insure  the  greatest  possible  result  from 
the  spawning  of  carp,  and  the  keeping  of  many  other  kinds  of  fish.  As 
it  is  not  my  intention  to  give  a  detailed  description,  I  shall  merely  give 
the  general  plan  on  which  tliey  are  constructed.  The  ponds  are  deep 
iu  the  center,  have  flat  shores,  and  are  connected  by  numerous  open- 
ings with  canals  which  are  much  lower.  On  the  bottom  near  the  shores 
the  collectors  (bushes  or  branches)  are  placed,  and  are  soon  covered 
with  the  eggs  of  the  spawning  carp.  After  the  eggs  have  been  laid, 
these  collectors  are  placed  in  other  ponds,  or  in  the  canals  surrounding 
the  ponds,  care  being  taken  to  prevent  the  spawning  fish  from  entering 
these  canals.  It  is  necessary  to  remove  the  eggs  from  the  spawning 
fish,  as  the  grown  carp  will  injure  them  and  devour  the  young  fry. 
The  spawning  ponds  should  bo  allowed  to  lie  dry  during  winter,  so  as 
to  kill  the  small  animals  which  are  enemies  of  the  carp,  and  especially 
the  pike  which  may  have  got  into  the  ponds.  The  young  fish  would 
soon  suffer  from  want  of  food  if  this  contingency  was  not  provided  for 
by  distributing  them  in  suitable  quantities  iu  the  growing  ponds. 

Mr.  Max  von  dem  Borne  has  even  the  smallest  carp  taken  out  of  the 
pond  by  a  man  who  stands  in  the  water  and  uses  for  this  purpose  a 
muslin  dipper.  All  the  fish  which  he  catches  in  this  way  he  throws 
into  floating  barrels  with  a  bottom  of  very  fine  wire.  After  he  has 
gathered  a  sufiScient  quantity,  he  transfers  them,  by  means  of  a  zinc 
basin  with  a  spout,  to  the  tin  cans  in  which  they  are  conveyed  to  the 
ponds  for  which  they  are  intended. 

The  growing  ponds  should  be  proportioned  to  the  number  of  fish 
which  it  is  intended  to  raise  in  them,  due  regard  being  taken  to  the 
amount  of  food  which  they  contain.  The  fish  are  distributed  according 
to  age ;  for  which  reason  rational  carp-culture  requires  many  of  these 
ponds. 

In  the  growing  ponds  other  fish  may  be  kept  with  the  carp;  for  in- 
stance, pike  and  bass.  These  fish  should,  however,  be  very  small,  so  as 
not  to  prey  upon  the  carp.  The  principal  object  of  having  these  fish  in 
the  ponds  is  to  prevent  the  carp  from  spawning,  as  spawning  would 
make  them  lean.  In  these  ponds  artificial  food  is  also  used,  consisting 
of  flour-balls,  vegetables,  potatoes,  bran,  dung  (from  cattle),  larvas  of 
flies,  &c. 

If  the  conditions  are  favorable,  the  carp  can  winter  in  the  ponds ;  but 
in  some  establishments,  as,  for  instance,  at  HUningen,  there  are  special 
winter  ponds,  in  which  the  carp  are  kept  during  the  cold  season.  For 
these  ponds  spring  water  is  used  if  it  is  somewhat  warm.    To  pxcseiA 
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the  carp  from  being  frozen,  special  excavations  are  made  in  the  bottom 
of  these  ponds,  where  the  carp  crowd  together  in  a  semi-lethargic  state. 
The  water  of  these  winter  ponds  should  bo  deep.  But  if  the  water 
should  freeze,  it  becomes  necessary  to  make  holes  ia  the  ice,  so  as  to  in- 
troduce air  into  the  water  below.  These  holes  are  covered  with  sheaves 
of  reeds,  having  a  broad  base  and  forming  a  Uind  of  roof  over  the  holes, 
thus  preventing  further  freezing.  It  is  necessary,  however,  that  these 
holes  be  frequently  examined,  so  as  to  keep  them  always  open. 

Tillage  of  carp  ponds. — Mr.  Haack  recommends  the  custom  which  has 
been  introduced,  of  using  the  carp  ponds  also  for  agricultural  purposes. 
After  they  have  served  as  ponds  for  two  or  three  years,  they  are  drained, 
and  then  plowed  for  the  cultivation  of  grain  and  potatoes.  According 
to  the  director  of  the  Hiiningen  establishment,  a  pond  which  has  under- 
gone dry  cultivation  is  richer  in  small  crustaceans  which  form  a  favor- 
ite food  of  fish.  For  instance,  the  eggs  of  the  PhyUopoda  will  develop 
better  during  a  dry  season.    . 

It  will  easily  be  understood  why  it  is  useful  and  profitable  to  asetk 
bottom  of  the  ponds  after  a  certain  period  for  agricultural  purposes, 
thus  utilizing  the  large  quantity  of  fertilizing  matter,  consist?u£^  of  leaves, 
aquatic  plants,  animal  matter,  and  excrements  of  fish,  which  has  aocnm- 
ulated  in  the  pond ;  while  on  the  other  hand  it  is  difficult  to  explain 
why  ponds  used  in  this  manner  should  be  richer  in  fish.  Mr.  Haaek 
believes  that  this  is  owing  to  the  greater  development  of  small  crosta- 
ceans ;  but  the  greater  abundance  of  these  crustaceans  has  not  been  suf- 
ficiently explained  by  science.  We  are,  however,  allowed  to  suppose 
that  the  greater  number  of  fish  is  caused  not  only  by  the  increase  of 
small  crustaceans,  but  also  by  the  more  luxuriant  aquatic  vegetation 
which  will  develop  in  soil,  which  after  lying  dry,  has  been  plowed  and 
cultivated,  and  before  being  again  submerged  has  changed  chemicallj 
by  the  infiuence  of  the  air  and  sun.  Whether  this  explanation  is  correet 
or  not  the  fact  remains  and  deserves  to  be  taken  into  account.* 

Other  Mnds  ofcyprinoids  which  are  cultivated. — As  secondary  objects 
of  cyprinus  culture  we  may  mention  the  crucian  carp  {Caramm  vji- 
gari8)y  the  Chinese  goldfish,  the  Idus  melanotus^  and  the  tench. 

As  regards  the  crucian  carp  {Carassit^  vulgaris  Nilsson),  I  would  state 
that,  compared  with  the  common  carp,  it  presents  a  great  variety  of 
forms,  and  will  interbreed  with  the  Idus  melanotus,  but  its  fiesh  has  not 
so  delicate  a  flavor  as  that  of  the  carp ;  nor  is  its  culture  so  profitahle, 
as  its  growth  is  much  slower. 

The  goldfish  {Carassim  auratv>s)j  owing  to  its  beautiful  color,  is  much 
sought  after  as  an  ornament  for  ponds,  artificial  lakes,  aquariums,  &<^ 
and  it  is  therefore  cultivated  to  advantage. 

*  In  farther  proof  of  this  fact  Max  von  dem  Borne  {Fi^dizueht^  2d  ed.,  p.  13)  im- 
ports what  took  place  in  an  old  pond  near  Wittingaa,  caUed  the  Rosenberg  pond,  kftr- 
ing  an  area  of  750  acres,  which  every  three  years  produced  only  1,000  handxedwei^ti 
of  carp ;  and  after  having  been  laid  dry  and  cultivated  four  times  from  1865  to  1681, 
produced  1,500  to  1,700  \iTmdT«^'q7e\^\A. 
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The  Idus  melanotuSj  especially  its  small  variety,  rivals  aud  perhaps 
excels  the  goldfish  in  brilliancy  of  color,  which  changes  with  its  diflfer- 
ent  ages. 

The  tench  {Tinea  vulgaris)  is  another  cyprinoid  which  is  cultivated  to 
advantage,  especially  its  golden  variety,  which  is  kept  in  aquariums. 
The  manner  of  raising  this  fish  differs  but  little  from  that  of  the  carp, 
as  it  is  quite  customary  to  stock  ponds  both  with  tench  and  carp. 


0 


III.— Other  kinds  op  fish. 

Pife.=— At  Eadolfszell,  Mr.  Dietrich,  the  manager  of  Mr.  Schuster's  es- 
tablishment, has  been  successful  with  the  artificial  fecundation  of  pike 
{Esax  lucius).  The  eggs  of  the  pike  are  very  small,  the  embryo  devel- 
ops very  rapidly,  and  the  young  are  hatched  in  about  twelve  days. 
They  were  placed  in  a  small  lake,  where  they  did  well  but  did  not  prove 
anradvantage  to  the  other  fish.  Mr.  Max  von  dem  Borne  has  also  been 
snccessfnl  in  fecundating  pike  eggs.  As  far  as  I  know,  fecundation  of 
pike  eggs  has  not  been  attempted  at  Liibbinchen,  where  these  voracious 
fish  are  kept  only  in  the  growing  ponds,  to  keep  the  carp  from  spawn- 
ing. Here  they  are  kept  in  company  with  tbe  Lttcioperca  sandra  and 
the  perch  {Perca  vulgari8)j  which  last- mentioned  fish  is  considered  to 
diminish  any  excess  of  small  fish,  as  they  take  away  the  food  from 
fish  which  are  the  proper  object  of  fish-culture. 

Black  bass. — Successful  experiments  in  acclimatizing  this  American 
fish  {Huro  nigricans  Cuv.  &  Val.,  Micropterus  salmoides  Lac6p.)  bave  been 
made  at  Bemeuchen.  The  number  of  individuals  of  the  first  importation 
which  survived  the  long  journey  was  very  small ;  but  from  the  3  which 
survived,  Mr.  Max  von  dem  Borne  obtained  about  1,300  young  fish.  I 
have  mentioned  this  new  branch  of  fish-culture,  because  Mr.  v.  d.  Borne 
thinks  that  it  is  adapted  to  the  rivers  of  southern  Italy;  9>nd  I  must 
confess  that  I  have  great  faith  in  the  opinion  of  this  distinguished  fish- 
cultorist.  But  before  introducing  this  fish,  the  question  should  be 
thoronghly  considered,  whether  it  would  be  expedient  to  increase  the 
number  of  voracious  fish.  The  black  bass  likes  to  spawn  on  a  bed  of 
large  stones.  I  have  seen  some  very  large  specimens  of  this  fish  which 
are  considered  the  oldest  now  in  Germany. 

JEds. — ^All  the  eels  found  in  the  waters  of  Continental  Europe  came 
from  the  sea  as  young  eels,  forming  what  is  called  the  '^  mounting"  of  the 
eels.  The  attempt  to  convey  these  young  eels  to  places  where  they  will 
break  their  journey,  or  to  guide  them  to  such  places  if  they  do  not  go 
there  of  their  own  accord,  to  some  extent  resembles  the  method  pursued 
at  Comacchio  and  Polesine,  where  from  time  immemorial  the  eels  have 
been  gaided  into  the  basins  (Jestined  for  them.  The  most  enthusiastic 
advocate  of  the  introduction  of  these  young  eels  into  German  waters  is 
Mr*  Haacky  who  once  procured  them  from  Frahce,  but  now  obtains  them 
direct  firom  Pisa,  Italy,  where  they  are  brought  into  the  market  in  euox- 
moos  quantities. 
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The  following  is  the  method  employed  by  Mr.  Haiick  for  packing 
them  and  transporting  them  from  Pisa  to  Hliningcn.  *  He  employs  large, 
square  baskets  lined  with  coarse  cloth  (jute),  the  inside  being  divided 
into  sevenil  horizontal  compartments,  which  are  produced  b}'  pieces  of 
cloth  being  sewed  to  one  side  of  the  cloth  which  forms  the  lining.  In 
each  compartment  are  placed  branches  of  Potamogeton  pectinatum  or 
Potamogeton  crispum,  which  afford  hiding-places  to  the  young  eels,  and 
which,  owing  to  their  peculiar  elasticity,  protect  them  from  the  danger 
of  being  crushed.  Layers  of  Potamogeton  and  eels  alternate,  until  the 
compartment  is  comfortably  filled,  when  another  cloth  is  drawn  out, 
which  receives  other  alternate  layers  of  Potamogeton  and  young  eek 
If  the  plants  are  sprinkled  a  little  they  will  supply  enough  moisture  to 
keep  the  young  eels  alive.  These  packages  are  sent  from  Pisa  to  Bagel 
by  way  of  the  St.  Gothard  tunnel,  special  directions  being  given  the 
employes  of  the  railroad  to  forward  them  promptly.  From  Basel  they 
are  conveyed  to  the  imperial  fish-cultural  establishment  of  Hiiningeo 
on  wagons. 

As  soon  as  the  eels  arrive  at  their  destination  they  are,  together  with 
the  plants  which  have  protected  them  during  their  journey,  placed  in 
water  on  the  hatching- tables  or  in  open  tauKS,  where  they  move  aboat 
very  nimbly,  trying  to  avoid  the  light.  The  dead  ones  are  picked  ont 
when  the  plants  are  taken  away,  and  afterwards  during  the  daily  visits* 

Fish-cultural  establishments  or  private  individuals  in  Germany  who 
wish  to  obtain  young  eels  get  them  from  Hiiningen.  This  has  already 
been  done  by  the  Kadolfszell  establishment,  which  has  placed  them  in 
the  Lake  of  Constance,  in  the  hope  that  after  some  time  they  will  again 
make  their  appearance  when  they  have  reached  a  greater  size.  Al- 
though in  Italy  we  are  more  favorably  situated  in  this  respect  than  3Ir. 
Haack,  as  we  have  plenty  of  young  eels,  we  should  nevertheless  follow 
his  example  and  increase  this  useful  species  of  fish  in  our  waters. 

At  Neuhausen  I  saw  an  apparatus  (eel- way)  intended  to  favor  flw 


retention  of  t\\c  yovmg  ee\«>  \\\v\vAx  U^ve  reached  the  water  above  tb« 
famous  falls  of  tlxe  B\ime-   V^^^  ^^^.^  ^>i 


[33]  FISH   CULTURE   IN   CENTRAL   EUROPE.  671 

It  is  a  wooden  canal  with  a  smooth  bottom,  with  wooden  partitions 
(not  shown  in  the  figure)  placed  at  regular  intervals;  the  entire  length 
is  5.07  meters  [16|  feet];  it  is  divided  in  two  arms  (A,  B)  of  nearly  equal 
length,  and  connected  by  a  horizontal  arm  (C) ;  the  first  in  the  beginning 
rons  horizontal,  and  afterwards  slopes  towards  the  arm  C;  and  from  this 
again  slopes  the  arm  B,  which  widens  at  its  end.  It  is  clear  that  this 
canal  will  conduct  a  current  of  water  from  a  higher  to  a  lower  level. 

I  am  not  able,  however,  to  understand  what  benefit  can  be  derived 
from  the  use  of  this  apparatus,  which  will  not  increase  the  "mounting" 
of  the  eels  (which  in  my  opinion  cannot  be  accomplished  by  any  contriv- 
ance whatever);  but  which  will  draw  some  of  them  away  into  water- 
courses,  which,  owing  to  the  lack  of  communication  with  the  streams  by 
which  the  young  eels  usually  ascend,  would  under  ordinary  circum- 
stances not  have  them. 

The  following  table  will  show  what  fish,  not  belonging  to  the  sal- 
monoids,  are  cultivated  in  the  establishments. which  I  visited : 


Kama. 

Locality  of  efttabliahment. 

Acipenser  mthenns 

Unro  nijsricuuB 

Liaciop«rc«  MUidra 

Silams  clanis.... 

LQbbinchen. 

LUbbiDchen  and  Bemenchen. 

Seewieoe,  LUbbinchon,  and  Bernenchen. 

Lubblnchf^n. 

C^ vnrinas  caroio  ......... 

HUniutcen,  Seewiese,  LUbbincben,  Berneocbon,Micbael«toln,  and  Apeldoorn. 

HUninf^en,  LUbbinchen.  and  Apeldoorn. 

HUnin^en,  Seewiese,  Liibbinclien,  Vclp,  and  Apeldoorn. 

Hilniuiron.  Seewiese.  and  LUbbinchon. 

CanuMins  vnlgaris 

CaraosinnAiiratiis 

lA  n  a  m Atanotnii 

TifiCA  vulearifl . .... 

HUnineen.  Seewiese.  Lilbbincbeu.  Bcrneucbcn.  and  Micbnolstein. 

£0ox  lacias 

LUbbincben  and  Berneucheu. 
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Apparatus,  arrangement,  and  proi 


Place. 


Zurich. 


Dacliaeii. 


Nenhftnsen 
Hfloingen  . 


Selsenbof.. 
Badolfszell 


Seewlese. 


Cosmandorf. 
Wilthen .... 
Liibbinchen. 


Bemeachen. 


Mlcbaelstein. 

Velp 

Apeldoom... 


Kind  of  water  used. 


Lake.. 


Spring. 


.do. 


Bbine  water  and 
several  springs. 


Spring  and  brook 
Drinking  water... 

Spring  and  brook. 


Rirer.. 
Spring. 
....do.. 


River. 


Pond.. 

Spring. 

...do.. 


Hatching  rooms. 


1  chamber  of  masonry. 


1  chamber  of  wood. 


1  chamber  of  masonry. 


2  halls  of  masonry,  with 
area  of  165  sq.  m.  each. 
1  hall  with  area  of  540 
sq.  m.  Total  area  of  870 
sq.  m.  [about  1,040  sq. 
yds.). 


3  chambers  of  masonry. . . 
1  chamber  of  masonry 

1  wooden  honse  and  1  of 
masonry. 

1  small  honse  of  wood — 
...do 


1  small  room  of  masonry, 
with  area  of  4  sq.  m. 
[about  43  sq.  ft.]. 


Several  large  houses;  some 
of  masonry,  some  of 
wood. 

1  large  chamber  of  ma- 
sonry, with  area  of  81. 7 
eq.  m.  [about  879  sq.  ft.]. 

1  large  house  of  masonry, 
with  area  of  150  sq.  m. 
[about  1,614  sq.  ft]. 

1  large  house  with  area  of 
185  so.  m.  [about  1,090 
sq.  ft]. 


Hatching  apparataa. 


8  wooden  troi^ht:  i 
troQ^rhs;  2  Zenk  appi 
tua ;  Cidifornia  boxes. 

24  wooden  troughs 

26  wooden  tron^s;  O 
troughs. 

Coete  tables;  hstchisg  be: 
California  troughs ;  C« 
troughs;  wooden  tnm 


Cement  troughs;  Caliior 

boxes. 
4  wooden  troncbs;  3  W 

lamson  troughs ;  1  fi«U 

incubator. 
40  Zenk  troughs ;  CaUfiBn 

boxes ;  10  Lavalette  ap| 

ratus. 


12  California  boxes;  1  fit 

ten's  apparatus. 
4  California  boxes ;  3  wwA 

troughs. 
Eckardt  Uonghs. 


California  boxes ;  turn 
shaped  trouglis ;  sntoBtf 
selectors. 

112  California  boxes ;  8  Wa 
iamson  tables. 


40  Coste  taUes. 


41  cement  txtmgbtjSl 
troughs. 
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MTteen  European  hatcheriea. 


dty  of  appa> 
rataa. 


KM 


■ftlmon 


o. 


0  eiEgs  of  Sal- 
lids  per  year. 


.000  ogga 
Imonids. 


of 


,000    trout 


lOOe^gaofSal- 
mide. 
Oegga 


Ponda,  tanka,  etc 


Kind  of  water  in 
ponda  and  tanka. 


2  ponda  for  male  trout. 
...do 


Lanre  tanks  in  a  great  hall ; 
aeveral  oi>en  tanka  in  ce- 
ment ;  50  ponds  for  salmon, 
trout,  etc.;  1  large  pond 
for  summer  fish,  and  1 
pond  for  carp ;  numerous 
ponda  for  goldfish,  spawn- 
ing  carp,  etc. 

0  ponds  for  Salmonida 


r  large  number 


),000    trout 
lOO  sal  mon 


Tanka  in  cement  indoora  . . . 

12  ponds  for  Salmonide  ;  11 

rds  for  either  Salmon!- 
or  Cyprinidi^;  several 
tanks.  • 

Wooden  tanka  for  spawners. 

18  ponda,  covering  10)  acrea. 

Over  100  ponds ;  1  special 
pond  for  Thvmallua :  24 
concrete  baama,  each  of 
60  aq.    m.    [638  aq.   it.] ; 
wooden  tanka. 

22  ponds ;  baaina  with  Altera 
for  young  carp. 


i  tanks  in  cement ;  27  ponds, 
4  of  them  for  Salmonide. 

7  ponda  for  trout ;  6  for  sal- 
mon ;  2  for  goldfiah. 

88  round  ponda  or  tanka ; 
64  small  orooka  for  young 
trout. 


Spring. 
...do.. 


Bhine  water, 
springs,  waste 
from  the  hatch- 
ing hall,  a  ditch, 
etc.;  filtered 
water  for  sev- 
eral ponda. 


Brook 


Drinking  water. . 


Spring  and  brook. 


Biver. 


faring. 


Biver 


Spring  and  brook. 


Spring 


Kinds  of  fish  cultivated. 


Salmon,  trout,  grayling,  sev- 
eral CoregoxLi. 

Salmon*  trout,  grayling,  sal- 
mon-trout.* 

Salmon,  trout,  grayling,  sal- 
mon-trout.* 

Salmon,  trout,  Salmo  irideus. 
S.  fontinalis,  Salvelinus,  Thy- 
mallua  vexillifer,  several 
Coregoni,  carp,  crucian,  gold* 
fish,  golden  orf^  tench.  Salve- 
linus-tront.* 


Salmon,  trout,  Salvelinus, 
gravling,  aeveral  Coregoni. 

Salvelinus,  carp,  grayling, 
several  Coregoni. 

Salmo  sebago,  S.  fontinalis, 
trout,  Thymallus  vexillifer, 
bass,  carp,  crucian,  golden 
orf,  tench,  trout-salmon,* 
Salvelinua-trout. " 

Salmon,  trout,  trout-salmon.* 

Trout,  Salvelinus. 

Salmo  irideus,  Salvelinus,  sev- 
eral Coregoni,  Osmerus  oper- 
lanus,  sterlet,  bass,  SUurus, 
carp,  crucian,  goldil8h,golden 
orf;  tench,  pike. 

Trout,  Salvelinus,  Salmo  fonti- 
nalis, Coregoni,  perch,  baas, 
carp,  tench,  pike,  trout-S. 
fontinalis.* 

Trout,  Salmo  irideus,  Salveli- 
nus, carp,  tench. 

Salmon,  trout,  Salmo  fontinalis, 
goldfiJsh. 

Salmon,  Salmo  quinnat,  S.  fonti- 
nalisj  trout,  lake  trout,  carp, 
crucian,  goldfish. 


of  the  2  fish  named. 


given  to  fisliculture,  because  its  influence  made  itself  felt  not  odI 
France,  to  which  it  formerly  belonged,  bat  also  to  foreign  coant 
including  Germany.  The  new  industry  soon  spread  rapidlj'  and  n 
constant  progress,  numerous  societies  and  journals  promptly  diffa 
its  knowledge. 

But  Hiiuingen,  during  the  last  years  of  the  French  regime,  did 
keep  up  with  the  progress  made  in  fish-culture,  both  in  Europe 
America,  and  lost  its  importance,  until  it  passed  into  the  hands  of 
German  Government,  and   Mr.  Haack  became  its  director,  whe 
again  began  to  improve.* 

The  interest  taken  in  fish-culture  by  the  Governments  of  Gemu 
Switzerland,  and  the  Netherlands,  which  in  a  large  measure  have  i 
tributed  to  the  restocking  of  public  waters,  and  which  have  also 
nished  the  necessary  material  for  private  establishments,  has  gm 
aided  the  diffusion  of  artificial  fish-culture ;  its  further  progress  isassui 
as  the  results  of  its  operations  are  no  longer  uncertain,  and  as  tlie 
cuniary  benefit  derived  therefrom  becomes  greater. 

This  industry  has  been  made  popular  to  no  small  degree  by  the  p 
lie  exhibition  of  fish-cultural  apparatus  in  full  operation  in  zoologi 
gardens  (as  at  Dresden,  Amsterdam,  Frankfort-on-the-Main),  and 
aquariums  (Berlin),  w  hich,  as  is  well  known,  are  visited  by  large  dd 
bers  of  people. 

In  Saxony  fish-culture  is  popularized  by  courses  of  lectures  given 
Professor  Nitsche,  of  the  Academy  of  Forestry,  at  Tharand.  As  thi! 
the  only  course  of  instruction  on  fish-culture  of  which  I  have  any  p 
cise  knowledge,  it  will  not  be  out  of  place  to  give  a  more  detailed  ( 
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vessels  for  measaring  the  eggs ;  California  boxes,  whole  and  in  sec- 
tions, cans  for  transporting  eggs,  etc. 

In  these  short  courses  apparatus,  fisli,  and  eggs  are  shown,  while  in 
a  small  room  of  the  academy,  which  has  been  transformed  into  a  hatch- 
ing chamber,  the  California  apparatus  is  shown  in  full  operation  with 
troat  eggs. 

Analysis  of  lectures  on  the  artificial  raising  of  trout 

A. 

I. — Introduction.    Propagation  of  trout  in  open  waters. 

1.  Waters  in  which  trout  and  their  kind  live. 

2.  The  spawning  of  trout  in  open  waters : 

a.  The  spawning  season  (winter),  and  the  spawning  places. 

b.  Fecundation  of  the  eggs  laid  by  the  female  by  means  of  milt  ejected  by  the 

male. 

c.  Dangers  to  which  the  eggs  are  exposed  during  their  develapmeut  and  during 

the  hatching. 

3.  Showing  that  m  open  waters  only  a  small  percentage  of  the  eggs  is  hatched. 

Can  this  be  remedied  by  artificial  raising  ? 

H. — ^The  artificial  raising  of  trout. 

1.  Idea  of  artificial  trout  raising,  i.e.,  an  artificial  way  of  depositing,  keeping,  and 

hatching  the  eggs  and  protecting  them  against  dangerous  inlluences. 

2.  Method  of  artificial  fecundation  : 
a.   The  procuring  of  spawning  fish. 

fr.  Separation  and  distinction  of  the  sexes. 

c.  Indications  of  sexual  maturity. 

d.  The  spawning  of  the  ripe  female. 

e.  Dry  fecundation  of  the  eggs  by  means  of  the  milt. 

y.   Coanting  the  eggs  by  means  of  a  measuring  glass,  and  their  introduction  into 
the  hatching  troughs. 

3.  Necessary  conditions  for  the  development  of  focuudatod  eggs.     Precautions  to 

prevent  any  animals  from  destroying  the  eggs.     Pure  water  needed  inces- 
santly : 

a.   By  chemical  processes  the  water  should  be  kept  free  from  injurious  matter. 

h.   And  by  mechanical  processes  from  mud. 

c.  It«  temperature  should  not  be  too  high  (0.5°  to  8.6^  C.)  [:53°  to  47.5^  F.]. 

d.  The  largest  possible  quantity  of  air  should  pass  through  the  water. 

e.  During  the  hatching  time  it  should  neither  cejise  to  run  nor  freeze. 

4.  The  California  box,  the  apparatus  best  adapted  to  raising  a  small  quantity  of 

trout: 

a.  Description  and  demonstration  of  the  California  box  and  its  accessory  appa- 
ratus. 

h.  Instructions  for  placing  it  in  position. 

c.  Demonstration  of  the  advantage  of  the  California  boxe^,  us  compared  with 
other  apparatus,  where  the  eggs  are  placed  on  a  bed  of  saiul.  The  advant- 
ages consist  in  a  saving  of  space,  and  in  the  greater  ease  with  which  the  eggs 
and  young  fish  are  kept  clean. 

5.  Care  of  the  eggs  during  the  batching  time  : 

a.  They  should  be  left  entirely  undisturbed  during  the  first  week. 

h.  Dead  eggs  should  be  removed  every  day  to  prevent  the  formation  of  fungus. 

o.  All  sediment  should  be  removed. 

6.  Yonng  fish,  and  their  care  : 

a.  The  approach  of  the  hatching  is  indicated  by  the  visibility  of  the  eyes  of  the 

embrj'os. 
h.  The  young  trout  is  hatched  with  an  umbilical  sac. 
e.  Change  of  the  youug  fry  to  a  small  fish. 

d.  Keeping  the  young  fish  clean,  and  regularly  removing  the  dead. 

7.  Placing  of  the  youug  fish  in  water  adapted  to  their  raisiug : 

a.  The  proper  time  for  placing  the  fish  in  water. 

b.  Hatching  brooks  and  hatching  ponds. 

e.  Transportation  of  the  young  fish  to  the  water ;  cans  employed  for  transporting 

them« 
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III.— Conclusion. 

Facility  with  which  brooks  can  be  stocked  with  treat;  given  the  poflsibilitj of 
receiving  from  a  distance,  by  mail,  embryonated  egcs: 

a.  Selection  of  a  good  spring,  even  if  it  shoald  be  BmalL 

b.  Treatment  of  the  fish  after  their  arrival. 
Exhortation  to  make  experiments  on  a  small  scale. 

B. 
I. — Introduction. 

1.  The  growing  depopulation  of  our  waters,  and  the  causes  of  this  phenomeDon: 
a.  Voracious  fish. 

h.  Many  streams  have  become  unable  to  maintain  fish  alive,  owing  to  indaatriil 
and  mercantile  establishments,  and  to  the  lack  of  spawning  places,  andd 
suitable  places  where  the  fish  can  live. 

2.  Desirability  of  using  for  the  raising  of  fish  any  waters  which  may  still  be  adtpted 

to  the  purpose. 

3.  Trout  are  best  adapted  to  this  purpose. 

4.  Artificial  raising  is  the  best  means. 

5.  The  artificial  raising  of  fish  is  a  German  invention  (invented  by  the  Haooreriaa 

Jacobi  in  1758 ;  first  published,  1763-^64).  After  it  had  fallen  into  obliTioa 
it  was  invented  anew  by  a  fisherman  of  the  Vosges,  Remy,  in  1849,  and  pfie- 
ticed  on  a  large  scale  at  the  establishment  of  Hilningen,  in  Alsace,  whicii 
passed  into  the  hands  of  Germany  in  1871. 

II.— Life  and  propagation  of  trout  in  open  waters. 

1 .  Waters  in  which  trout  and  their  kind  live ;  the  idea  that  trout  confine  theimelni 

to  mountain  streams  is  erroneous. 

2.  Spawning  place  and  season  of  the  trout. 

3.  The  ovaries  of  the  female  empty  their  contents  into  the  abdominal  cavity. 

4.  Structure  of  the  egg : 
a.  The  yelk. 

5.  The  getm. 

0.  The  shell  of  the  egg  and  the  micropyle. 

5.  The  testicles  of  the  male  have  ducts  carrying : 

6.  The  sperm : 

a.  The  liquid  of  the  sperm. 

6.  Spermatic  filaments. 

7.  Depositing  the  eggs ;  their  fecundation  by  means  of  the  male  semen. 

8.  Fecundation  is  accomplished  by  the  entrance  into  the  micropyle  of  at  leutoM 

spermatic  filament. 

9.  The  development  of  the  young  fish : 

a.  Point  from  which  the  formation  of  the  body  of  the  young  fish  starts. 
h.  Extension  of  the  same  and  formation  of  the  back  of  the  young  fish. 

c.  Growth  of  the  yelk  round  the  germinal  spot. 

d.  Formation  of  the  shape  of  the  body  of  the  young  fish. 

e.  Visibility  of  the  eyes  by  the  formation  of  pigment  in  the  eyes. 

/.  The  little  fish  with  its  umbilical  sac,  and  its  hatching  from  the  egg. 
g.  The  change  of  the  embryo,  which  does  not  need  any  food,  to  a  perfect  litUe 
fish. 

10.  Conditions  favorable  to  the  normal  development  of  the  embryo: 
a.  The  eggs  should  be  fecundated. 

h.  The  eggs  should  be  daily  moistened  with  water  not  chemically  pore. 

c.  The  water  should  be  furnished  with  a  constant  supply  of  fresh  air. 

d.  Mud,  which  hinders  the  access  of  air,  should  be  removed. 

e.  The  temperature  of  the  water  should  not  be  too  high  (0.5°  to  8°  C.)  [33^ 

46.5^  F.].    Too  high  temperature  accelerates  development,  while  too  kyv 
temperature  delays  it. 
/.  Safety  from  mechanical  dangers.    If  the  eggs  are  bruised,  malformation  ^ 
caused.    Safety  of  the  fish  against  enemies  belonging  to  the  <^nim^  kinffioo. 

11.  Which  conditions  of  success  are  not  all  found  in  open  spawning  places ;  audi  bot 

a  large  part  of  the  eggs  run  a  great  risk. 

UI. — The  raising  of  trout. 

1.  The  nature  of  trout  raising. 

2.  Procuriri^  fish  for  artificial  fecundation : 
a.  Obtaining  spawning  fish. 

h.  Distinguishing  the  male  from  the  female  fish. 

c.  Indications  of  the  maturity  of  the  spawn. 

d.  The  spawning  oC  th^  mature  female. 

e.  The  spawning  of  tbe  matxir^  m^^. 


9] 
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[. — The  raising  of  trout— Continued. 

2.  Procoring  fish  fvv  artificial  fecundation — Continued.. 
/I  Different  methods  of  fecundation  (dry  and  moist). 

g.  Couutiog  the  eggs  by  means  of  measuring  glasses ;  and  placing  them  in  the 
hatching  troughs. 

3.  Necessary  conditions  for  placing  a  hatching  trough : 

a.  A  hatching  trough  may  be  placed  anywhere  where  there  is  a  current  of  not 

too  warm  water,  which  may  be  conducted  to  a  place  secure  against  freezing. 

b.  Water  of  ponds,  rivers,  and  springs  may  be  used,  each  having  its  peculiar  ad- 

vantage. 

c.  Chemical  purification  of  the  water,  and  freeing  it  from  injurious  matter,  is 

indispensable. 

d.  Cleaning  the  water  from  mud  may  be  effected  by  means  of  clearing  basins  or 

by  filtration.    Arrangement  of  a  small  sand-filter. 

e.  It  is  desirable  that  the  water  should  fall  into  the  hatching  troughs  from  a  cer- 

tain height,  thus  producing  air. 

/.  A  space  protected  against  frost  may  be  arranged  by  means  of  a  very  simple 
apparatus,  as  a  small  wooden  shed  covered  with  substances  which  are  non- 
conductors of  heat,  such  as  reeds,  straw,  sawdust,  etc. 

g.  The  pipes  through  which  the  water  is  conveyed  should  bo  so  arranged  that 
they  can  easily  t>e  cleaned. 

4.  A  good  hatching  trough  should  be  : 

a.  Of  durable  material. 

b.  Easy  to  handle, 
c  Easy  to  clean. 

d.  Well  protected  against  the  enemies  of  fish. 

0.  Should  have  room  for  a  suitable  quantity  of  eggs  on  a  small  bottom. 

/.  Should  be  so  arranged  as  to  render  easy  the  care  and  management  of  the 

5.  All  these  requisites  are  possessed  by  Max  von  dem  Rome's  California  trough : 

a.  A  description  and  demoqstration  of  the  trough  and  its  accessory  apparatus. 

b.  Showing  the  disadvantage  of  placing  the  eggs  on  a  bed  of  sand. 

6.  Care  of  the  eggs  and  the  young  fry : 

a.  Necessity  of  daily  visits  to  the  apparatus ;  special  attention  during  rain-storms 

and  snow-fall. 

b.  Treatment  of  the  eggs  during  the  first  stage. 

e.  Removing  every  day  the  dead  fish,  to  prevent  the  formation  of  fungus. 

d.  Removing  all  sediment. 

e.  How  to  recognize  the  approach  of  the  hatching  by  means  of  the  points  of  the 

eyes  which  become  visible. 
/.  Keeping  the  hatched  embryos  clean. 

7.  Placing  the  young  fry  in  the  waters  where  they  are  to  be  raised : 

a.  Proper  time  for  transporting  the  fry. 

b.  The  brook  for  the  young  fry,  and  its  character. 

c.  Transporting  the  young  fry  to  the  places  where  they  are  to  be  raised. 

d.  Cans  for  transporting  them. 

8.  Some  brief  hints  as  to  tne  management  of  trout  ponds. 

0.  Stocking  with  trout  such  waters  as  are  adapted  to  the  purpose,  but  where  no 
trout  are  found : 

a.  Various  methods  of  stocking  with  grown  fish,  young  fry,  and  with  eggs ; 

hatching  of  the  same  near  the  waters  which  are  to  be  stocked. 

b.  The  last-mentioned  method  to  be  preferred ;  accustoming  the  fish  to  the  water 
•  in  which  they  are  to  live. 

c.  Choice  of  a  good  spring  for  embryonated  eggs ;  a  spring  which  has  been  tried 

and  found  to  answer  the  purpose,  even  if  far  away,  is  to  be  preferred  to  one 
which  has  not  been  tried. 

d.  Facility  of  sending  eggs  by  mail. 

e.  Treatment  of  the  eggs,  when  they  have  arrived  at  destination,  in  the  hatching 

troughs. 

10.  Management  of  trout  ponds ;  their  character : 

a.  If  there  is  only  one  pond,  it  can  be  used  only  as  a  growing  pond. 

b.  If  there  are  at  least  three  ponds,  young  fish  u^ay  be  raised  in  them. 

c.  Hatching  i>onds,  raising  ponds,  growing  ponds. 

d.  The  food  of  trout  in  ponds. 

11.  Growth  of  the  trout : 

a.  The  growth  of  trout  is  possible  wherever  there  is  snitablo  food. 

b.  Growing  basins  for  trout:  conditions  of  soil,  abundant  supply  ofsni  table  water; 

the  proper  control  of  this  supply. 

c.  The  growth  of  tlio  trout  depends'  on  ample  food,  and  a  limited  space  fot  mov- 

ing about. 

S.  Mis.  90 37 
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HI. — The  raising  of  trout— Continued. 

12.  More  extensive  arrangements  for  raising  tront : 

a.  Circumstances  under  which  they  are  made ;  if  the  object  is  to  stock  a  large 
area  of  wat«r,  or  if  a  large  sale  of  eggs  is  looked  for. 

5.  Principal  ideas  which  should  guide  persons  in  arranging  a  large  establish- 
ment. 

0.  The  hatching  house ;  conditions  of  soil  and  abundant  supply  of  water,  with  a 
good  fall.    Essential  characteristics  of  the  hatching  house :  Protection  sf^iost  ^ 
frost,  sufficient  light,  so  the  eggs  can  be  properly  taken  care  of,  close  proi- 
imity  to  the  dwelling  of  the  inspector. 

d.  Samples  of  hatching  troughs  adapted  to  largo  establishments ;  Williamsoo  * 

troughs. 

e.  Apparatus  for  filtration  and  aeration. 

/.  Packing  and  shipping  of  ombryonatcd  trout  eggs. 

13.  Hints  on  the  raising  of  other  species  of  salmonoids;  where  are  such  fish  raised  f 

a.  Raising  of  Thymallua  vexiUl/ir, 

b.  Raising  of  Salvelinus, 

c.  Raising  of  salmon. 

IV. —Conclusion. 

a.  Brief  review  of  legislation  relative  to  the  fish  in  question. 

b.  Advantages  of  large  fishery  associations. 

c.  Exhortation  to  found  small  fishery  associations. 

d.  The  German  Fishery  Association,  and  its  influenoe. 

V. — Financial    statement   of   the    Huningen    establishmint 

FROM  April  1, 1884,  to  March  31, 1885. 

INCOME. 

From  the  Germap  ministry  of  agrioultnro  for  placing  young  salmon  (one 

million)  in  the  Rhine ^^iT*.^ 

Sale  of  embryonated  eggs  of  salmonoids :  ^ 

(a)  To  Germans 1,904.00 

(6j  To  foreigners : 357.00 

Sale  of  embryonated  eggs  of  Coregoni TL*) 

Sale  of  carp TliOO 

Sale  of  ice  and  reeds ^iSiOO 

Reimbursements  for  packing 2.P.0I) 

9,(0).a 

EXPENSES. 

Salary  of  director,  besides  lodging S6.90 

Two  keepers,  besides  lodging 456.96 

Secretary  and  treasurer I7L24 

Wages  of  workmen 714.00 

Traveling  expenses  of  director ^.^ 

Rent  (ground  rent) 4S9.^ 

Purchase  of  eggs  of  salmonoids  and  fish 2,3flO.<W 

Food  of  fish 476,00 

Packing  eggs 238.00 

Library  and  experiments 112.80 

Maintaining  and  improving  ponds,  &c 952.00 

Maintaining  and  improving  buildings 357.00 

Unforeseen  expenses : 142.  S) 

For  new  constructions DGliLOO 


9,(«l^ 

Brescia,  June  21, 1885. 
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B.— NOTES  ON  FISHCULTUEE  IN  GERMANY,  SWITZERLAND, 
AND  THE  NETHERLANDS,  BY  DR.  VINCIGUERRA. 

I. — Germany. 

1.  HUningen. — The  imperialestablishment  of  fish-culture  at  Hiiningen 
is  situated  in  Alsace,  at  a  short  distance  from  the  Swiss  boundary,  and 
only  8  kilometers  from  Basel.  Founded  in  1854  by  Professor  Coste  and 
two  engineers,  Berthot  and  Detzem,  it  passed  through  dififerent  phases 
and  finally  into  the  possession  of  the  German  Government;  and  since 
that  time  Mr.  Hermann  Haack  has  been  its  director. 

The  establishment  has  no  fixed  allowance  from  the  Government,  be- 
cause it  should,  if  possible,  be  self-supporting,  but  the  expenses  have, 
so  far,  always  considerably  exceeded  the  income ;  and  the  deficiency 
has  been  made  up  by  the  German  Government,  in  the  shape  of  a  com- 
pensation paid  for  young  salmon  placed  in  the  Rhine  every  j^ear. 

The  ground  on  which  the  establishment  stands  belongs  to  the  village 
of  Blotsheim,  covers  an  area  of  39.56  hectares  [97|  acres],  and  is  rented 
for  an  annual  sum  of  $465.22. 

The  water  of  the  establishment  is  supplied  by  copious  springs,  of 
which  there  is  a  sufficient  number  in  the  neighborhood,  from  a  small 
brook  called  the  Augraben,  and  from  the  canal  connecting  the  Rhone 
and  the  Rhine.  For  the  hatching  of  the  eggs  Director  Haack  prefers 
this  water  to  brook  and  spring  water,  because  it  seems  that  thelatter  con- 
tains larger  quantities  of  the  germs  of  the  much-dreaded  mold;  more- 
over, it  is  too  warm,  having  a  constant  temperature  of  10^  R.  [54.5o  F.], 
while  the  temperature  of  the  brook  and  canal  water  falls  even  to  the 
freezing-point.  The  water  is  no  longer  filtered  in  the  true  sense  of  the 
term ;  but  before  being  distributed  through  the  establishment,  it  passes 
through  grates  and  fascines,  in  order  to  keep  out  any  large  foreign 
'  bodies. 

The  ground  floor  of  the  principal  building  and  that  of  the  left  wing 
are  devoted  to  the  hatching  of  the  eggs  of  salmonoids.  The  eggs  of 
the  common  trout  are  gathered  and  fecundated  in  the  establishment 
from  fish  raised  there;  the  eggs  of  lake  trout,  salmon,  Salvelinus,  Thy- 
mallus^  CoregontiSj  &c.,  are  received  from  abroad.  Of  the  five  kinds  of 
American  salmonoids  introduced  into  Europe  a  few  years  ago  through 
the  efforts  of  the  German  Fishery  Association,  two  are  raised  in  the 
establishment.  These  are  the  American  trout,  or  "  Bachsaibling  "  {Salve- 
linus/ontinalis)y  and  the  California  trout,  or  rainbow  trout  {Salnio  irid- 
eu8)j  both  distinguished  by  .their  beautiful  color  and  their  fine  shape. 
The  former  has  already  been  sufficiently  spread  by  fish-culturists;  while 
the  latter  is  not  yet  found  so  generally ;  although  Mr.  Haack  thinks,  if 
specially  cultivated,  it  will  yield  very  fine  results. 

The  Hiiningen  e^ablishment  carries  on  an  active  trade  in  the  eggs  of 
salm'^"'^*'^''  $2,332.40  worth  of  these  eggs  having  been  sold  during  the 


kinds  of  fish,  such  as  Coregoni,  are  to  be  hatched,  Crenerally  the  eg 
which  are  to  be  hatched  in  the  establishment  are,  when  nearbei 
hatched,  placed  in  troughs  made  of  pine-wood,  about  3  meters  loDg, 
to  50  centimeters  broad,  and  15  to  20  centimeters  deep  [about  10  x 
X  i  feet],  at  the  lower  end  of  which  there  is  a  metal  grating  to  prere 
the  escape  of  the  young  fish.  They  are  covered  with  a  strong  wood 
lid  to  prevent  mice  and  rats  from  getting  in,  and  to  have  the  deveic 
ment  of  the  eggs  carried  on  in  darkness,  which  greatly  favors  ro 
development.  These  troughs  are  then  placed  in  the  open  air,  and  aft 
the  eggs  have  been  hatched  the  young  fish  are  fed  until  they  are  ne 
losing  their  umbilical  sacs,  when  they  are  Immediately  placed  in  soi 
river  or  lake,  it  being  considered  better  to  place  them  in  open  waten 
few  days  before  they  have  entirely  lost  the  umbilical  sac.  When  t 
number  of  eggs  to  be  hatched  is  very  large,  Mr.  Haack  also  uses  Ct 
fomia  apparatus,  more  or  less  modified;  especially  those  recently  « 
structed  by  Professor  Beaecke  on  the  principle  of  the  La  Vallette  j 
paratus. 

The  young  fish  destined  to  be  raised  in  the  establishment  are  pUM 
in  small  basins  laid  in  cement,  into  which  water  runs  continiu] 
Here  they  are  raised  and  fed  artificially,  and  are  not  taken  out,  exa 
in  very  cold  winters,  when  for  some  days  they  are  placed  in  basins 
the  small  wing  on  the  right.  There  are  also  ponds  for  carp  and 
some  other  cyprinoids  {TincOy  IdtiSj  &c.),  some  small  for  winter,  a 
others  large  for  summer;  these  ponds  are  used  for  reproduction  and  i 
development  of  the  young  fish.  The  largest  of  these  ponds  oovws 
area  of  1  hectare  [about  2^  acres].    The  ^n^und  where  it 
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at  the  present  time  this  industry  has  made  such  rapid  strides  in  Ger- 
many, that  Mr.  Haack  deems  it  proper  and  advisable  that  the  Govern- 
ment should  cease  to  carry  it  on  exclusively,  but  let  private  enterprise 
take  hold  of  it. 

2.  Selzenhof. — The  f  sh-cultural  establishment  of  Selzenhof  is  situated 
about  an  hour  and  a  hairs  journey  from  the  city  of  Freiburg  in  the 
Grand  Duchy  of  Baden.  It  belongs  to  Mr.  Schuster,  the  mayor  of  Frei- 
barg,  who  founded  it  in  1865,  and  enlarged  it  in  1872.  It  does  not  re- 
ceive any  fixed  subsidy;  but  the  Baden  Government  pays  it  for  the 
young  salmon  placed  in  the  Rhine  and  for  the  Coregoni  placed  in  the 
Lake  of  Constance,  on  the  shores  of  which  Mr.  Schuster  has  another  es- 
tablishment, Badolfszell. 

It  furnishes  embryonated  eggs  to  the  German  Fishery  Association, 
and  to  many  public  and  private  flsh-cultural  establishments. 

The  eggs  are  hatched  in  a  small  one-story  building,  divided  into  three 
rooms,  two  large  and  one  small.  The  water  comes  from  a  brook  running 
%t  a  short  distance  from  the  house,  but  as  in  winter  this  water  is  too 
X^ld,  it  is  then  mixed  with  spring  water,  which  is  warmer,  so  that  in  the 
tiatching-room  its  temperature  is  not  lower  than  2^  R.  [36.5o  F.].  The 
water  passes  through  a  sand-filter,  which  need  not  always  be  employed, 
]is  the  water  is  very  pure.  The  hatching-rooms  are  somewhat  lower  than 
the  filter,  and  the  water  which  enters  through  two  pipes,  one  for  each  of 
the  large  rooms,  circulates  in  an  open  canal,  constructed  of  masonry, 
placed  at  a  certain  height  along  the  walls,  whence  it  falls  into  the  troughs 
below.  To  each  of  the  openings  perforated  metal  tubes  are  attached,  for 
the  purpose  of  aerating  the  water,  which  process  Mr.  Schuster  considers 
very  important,  and  endeavors  to  further  it  by  every  possible  means. 

The  kinds  of  fish  on  which  Mr.  Schuster  operates  all  belong  to  the 
family  of  the  salmonoids,  and  are  especially  the  Rhine  salmon,  river 
trout,  lake  trout,  Salvelinus,  Thymallus,  and  Coregonus,  A  trade  is  also 
carried  on  in  trout  eggs  fecundated  by  salmon  milt,  which  are  much 
sought  after  by  fishculturists, because  the  hybrids  obtained  by  this 
process  develop  very  rapidly  and  do  not  go  into  the  sea.  He  has  also 
undertaken  the  culture  of  Salmo  fantinalis  and  8almo  irideus  from  Korth 
America. 

The  troughs  which  serve  for  hatching  the  eggs  are  cemented  and  22 
in  number.  Their  length  varies  from  360  to  480  centimeters,  and  their 
breadth  is  45,  and  their  depth  18  centimeters.  [Each  trough  is  there- 
fore about  14  feet  long,  18  inches  wide,  and  7  inches  deep.]  They  are 
covered  with  wooden  lids,  having  some  openings  provided  with  grating. 
The  eggs  are  placed  on  wire  frames,  which  can  be  placed  one  above  the 
other.  There  are  also  employed  some  California  boxes,  according  to  a 
model  prepared  by  Mr.  Schuster. 

There  are  9  ponds,  which  are  used  for  raising  young  fish  and  for  keeping 
the  spawning  fish.  Two  of  these  ponds  are  for  carp.  The  poud^  otOi 
arranged  one  above  the  other^  bo  that  the  water  passing  from  one  "ponA. 
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ter  it  sometimes  falls  to  1°  R  [34°  F.]  The  water  is  contained  iu  a  re 
voir  placed  in  the  highest  part  of  tiie  hall,  and  thence  it  is  by  woo 
conduits  led  into  the  troughs,  of  which  there  are  7,  some  withoot 
visions,  and  with  several  compartments,  on  the  Williamson  syst 
The  troughs  are  at  some  height  above  the  ground,  resting  on  woo 
supports.  For  the  hatching  of  Coregoni  a  Holton  apparatus  is  pri 
pally  employed.  It  consists  of  a  kind  of  wooden  box  into  which 
water  enters  through  a  hole  in  the  bottom,  and  gradually  passes  throi 
15  frames  made  of  iron  wire,  placed  one  above  the  other.  Each  of  tl 
frames  can  hold  about  20,000  eggs.  The  water  finally  flows  oTer 
upper  edge  of  the  apparatus. 

Although  the  principal  fish  raised  in  this  establishment  are  Cortg 
some  other  fish  are  also  cultivated,  as  the  lake  trout  (among  them 
famous  trout  from  Luke  Garda,  some  young  specimens  of  which  Is 
which  had  been  raised  in  the  establishment),  Salvelinu^^  and  Thym< 
They  are  placed  in  the  upper  course  of  the  Khine,  and  some  in  the  I 
where  formerly  they  were  not  found.  After  the  river  and  lake  had  1 
stocked,  people  soon  began  to  catch  these  fish.  The  German  Fisl 
Association  pays  a  reward  of  $1.10  to  every  fisherman  who  can  p 
that  he  has  caught  one. 

4.  Scetciese, — The  establishment  of  Seewiese  near  Gemiinden  in  I 
conia  (Bavaria)  belongs  to  Mr.  Frederick  Zenk,  of  Wiirzbnrg, 
founded  it  in  1881  on  ground  belonging  to  him,  and  entirely  at  his 
expense.    The  establishment  does  not  receive  subsidies  of  any  kind 
has  no  other  income  except  from  the  sale  of  eggs  and  fish. 

The  hatching  room  is  20  meters  long,  9  broad,  and  3  J  high  [aboal 
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The  hatchiDg-troughs  are  of  wood  carbooized  on  the  inside ;  their 
number  is  20,  and  they  are  arranged  in  groups  of  4  each.  The  frames 
used  are  those  of  Coste,  and  others  having  a  network  of  metal  wire. 
Some  California  boxes  of  various  systems  are  also  used. 

The  fish  raised  in  this  establishment  are  river  trout,  lake  trout, 
ThymalluSj  SalvelinuSy  and  cross-breeds  of  Salvelinus  (  6  )  and  trout  (  9  ); 
also  some  American  species,  as  Salnio  sehago  and  Salvelinus  fontinalis. 

Besides  the  above-mentioned  hatehing-house,  there  is  another  smaller 
one,  fed  exclusively  by  spring  water,  where,  besides  ordinary  troughs^ 
circular  porcelain  apparatus  (according  to  the  La  Yallette  system)  are 
used. 

There  are  also  20  ponds  of  different  size  for  young  Salmo  aebago  and 
American  Salvelinusy  from  which,  though  only  two  years  old  and  not 
more  than  15  centimeters  [6  inches]  long,  Mr.  Zenk  has  already  obtained 
eggs.  In  these  ponds  there  are  also  carp,  bass,  tench,  and  golden  orf 
{Idus  melanotus  var.  aureus). 

In  the  large  hatching-room  there  can  be  kept  and  developed  about 
6,000,000  trout  eggs. 

5.  Cosmandorf. — Near  the  village  of  Cosmandorf,  between  Dresden 
and  Tharand,  in  Saxony,  a  short  distance  from  the  confluence  of  the 
*red^  Weisseritz  and  the  ^'wiW  Weisseritz,  there  is  a  small  fish-cult- 
ural establishment  belonging  to  Mr.  Mittag,  one  of  the  proprietors  of 
the  fisheries  in  the  Weisseritz  and  the  Wesenitz,  who,  among  other 
economical  enterprises  has  undertaken  to  restock  these  waters  by  means 
of  artificial  fish-culture.  He  does  not  receive  any  direct  subsidy  from 
the  Government,  but  it  furnishes  him  gratuitously  the  «mbryonated 
salmoi^  eggs,  which  are  to  be  placed  in  the  Weisseritz )  and  also  pays 
him  31  cents  for  every  thousand  young  salmon  which  have  been  hatched 
in  his  establishment.  Mr.  Mittag  is,  however,  obliged  to  furnish  the 
necessary  material  for  Prof.  Nitsche's  fish-cultural  course  at  the  Tha- 
rand Academy  of  Forestry.  The  establishment  has  been  in  existence 
about  six  years.  Some  time  before  this  another  much  larger  establish- 
ment was  founded,  but  proved  an  entire  failure. 

The  water  is  supplied  by  a  mill  canal  which  comes  from  the  "  red  " 
Weisseritz,  and  also  furnishes  the  water-power  for  a  manufactory  of 
wood  material  (pasteboard).  The  water  is  not  filtered,  although  this 
would  be  beneficial  on  account  of  the  sediment  from  the  manufacture 
referred  to  above.  The  temperature,  during  the  hatching  season, 
varies  from  1^  to  6°  C:  [34o  to  43o  F.]. 

The  hatching-house  is  small ;  it  lias  double  wooden  walls  with  a  layer 
of  hay  between  them.  The  water  runs  along  one  of  the  walls  in  a 
wooden  canal.  It  should  be  noted  that  the  faucets  of  the  pipes  through 
which  the  water  flows  into  the  hatching  apparatus  are  not,  as  is  gen- 
erally the  case,  on  the  sides  of  the  pipes,  but  at  the  very  end  of  the 
pipe,  in  order  to  make  it  more  difficult  for  the  sediment  to  gather.  Th^ 
hatching  apparatus  which  I  saw  consisted  of  twelve  Galiforma  \>oiLe%^ 


of  Forestry ;  but  it  possesses  only  a  small  room  for  the  various  batchii 
apparatus  used  by  Professor  Nitsebe  in  bis  fisb-cultaral  course.  1 
fibowed  me  all  tbe  material  used  by  bim  in  this  course,  which  never  lac 
longer  than  a  week,  and  which  has  already  been  followed  by  goi 
results. 

7.  Wilthen. — This  establishment  is  located  near  Schirgiswalde, 
Saxony.  Its  foundation  is  due  to  the  above-mentioned  course  of  fis 
culture  by  Professor  Nitsche  at  Tharand.  The  ground  belongs  to  tl 
Catholic  church  at  Bautzen,  and  the  establishment  is  managed  by  U 
Waurick,  superintendent  of  forestry,  who  deserves  credit  for  hsTii 
founded  it.  But  here,  as  in  other  places,  the  monks  had  in  olden  tim 
already  constructed  some  carp  poDds.  At  present  only  trout  are  rais< 
for  the  market.    The  establishment  does  not  receive  any  subsidy. 

The  water  comes  from  a  spring  at  a  distance  of  aboat  one  kilomet 
[nearly  two-thirds  of  a  mile]  and  is  led  through  a  conduit  into  a  r^ 
ing  reservoir,  whence  it  passes  into  the  hatching-house.  The  teiDp< 
ature  of  the  water,  at  the  time  of  my  visit,  was  2o  R.  [36.5o  $*.];  hot 
may  fall  to  the  freezing-point,  and  rise  a  great  deal  in  summer.  T 
water  is  filtered  through  two  flannel  filters,  which  are  in  tbe  hatehi( 
room.  It  flows  through  a  wooden  conduit,  which  can  be  opened  in  oni 
to  be  cleaned.  This  conduit,  outside  the  house,  and  the  tank,  are  « 
ered  with  straw  to  prevent  the  water  from  freezing. 

For  hatching,  California  boxes  are  used  (Nitsche  system),  and  wood 
troughs,  about  IJ  meters  [5  feet]  long.  In  each  of  these  there  are  t 
wooden  frames  with  a  wire  bottom,  on  which  the  eggs  are  placed.  Af 
the  eggs  are  hatched,  the  frames  are  removed,  and  the  young  fish  arel 
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small  waterfalls,  wliicli  nerre  to  aerate  the  water  aud  prevent  the  es- 
cape of  the  lish.  In  summer  the  tenii)erature  of  the  water  may  rise  to 
250  or  30O  C.  [770  or  86^  F.]  without  injuring  the  trout  contained  in  it. 

The  fish  in  the  ponds  are  fed  artificially  with  meat — ground  meat 
(which  generally  serves  as  a  fertilizer)— and  with  the  larvae  of  flies.  To  • 
obtain  these,  poles  are  rammed  into  the  bottom  of  the  ponds,  and  the 
carcass  of  some  animal  is  placed  on  them.  The  flies  deposit  their  eggs 
on  the  carcass,  and  the  larvae  which  develop  from  them  gradually  fall 
into  the  water  and  serve  as  food  for  the  young  trout. 

8.  Lubbinchen. — ^This  model  establishment  is  located  near  the  city  of 
Guben,  in  the  Prussian  province  of  Brandenburg,  and  belongs  to  Mr. 
Ekikardt,  one  of  the  men  to  whom  the  industry  of  fish-culture  is  deeply 
indebted.  Although  it  may  be  said  that  there  is  hardly  any  kind  of 
fi8h,  to  which  fish-culture  is  applied,  which  he  has  not  cultivated,  there 
are  two  to  which  he  has  specially  devoted  his  efforts,  namely,  Coregoni 
and  carp. 

The  Lilbbinchen  property  covers  an  area  of  10  hectares  [nearly  25 
acres].  Oof  which  are  occupied  by  ponds,  but  at  some  distance  Mr.  Eck- 
ardt  owns  400  hectares  [988^  acres],  with  some  lakes  containing  a  great 
many  fish. 

The  water  comes  from  two  springs,  distant  about  1  kilometer  [nearly 
I  mile]  from  Mr.  Eckardt's  house.  It  passes  underneath  an  open  vault, 
in  order  to  get  some  air,  and  is  then  conveyed  about  200  meters  [219 
yards].  It  feeds  the  ponds  and  the  basins,  and  is  again  collected  in  a 
sniali  lake.  It  also  forms  a  small  brook  destined  for  young  trout,  and 
from  this  brook  comes  the  little  stream  which  enters  the  hatching-house. 
The  water  is  not  filtered. 

The  hatching-house  covers  an  area  of  hardly  4  square  meters  [43 
sqnare  feet].  The  water  runs  in  an  open  conduit  of  wood,  bitummated. 
The  apparatus  used  for  hatching  are  the  boxes  invented  by  Mr.  Eckardt, 
each  of  which  can  hold  as  many  as  20,000  Coreganus  eggs,  and  have  the 
advantage  that  they  can  be  placed  one  above  the  other.  There  are  raised 
artificially  CoregontiSj  trout,  European  and  American  SalvelinuSj  &c. 

The  ponds  and  basins  are  more  than  100  in  number,  and,  as  has 
already  been  stated,  occupying  an  area  of  9  hectares  [22J  acres].  The 
largest  pond  covers  more  than  1  hectare  [about  2^  acres].  The  first 
ponds,  in  the  immediate  neighborhood  of  the  house,  are  about  1^  meters 
[5  feet]  deep,  and  have  some  small  canals  through  which  the  water  runs 
all  the  year  round,  so  as  to  keep  them  clear.  The  oxygenation  of  the 
water  is  kept  up  by  reeds  and  water  lentils,  which  grow  in  the  ponds 
in  great  abundance.  Beyond  these  ponds  there  is  a  Jarge  pond,  about 
4  meters  [13  feet]  deep,  and  some  smaller  ponds. 

There  are  also  some  wooden  and  cemented  tanks,  containing  pike, 
Silurus^  tench,  crucians,  golden  orf,  &c.  There  are  carp  weighing  as 
mnch  as  14  pounds.  There  are  24  cemented  basins,  covering  each  an 
area  of  aboat  50  square  meters  [538  square  feet].    In  these  th^i^  ax^ 
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sterlets  from  tbe  Volga,  Caregoni  from  the  Madue  lake  and  from  the 
Lake  of  Constance,  American  Coregoni^  ISalvelinus^  Salmo  irideuSj  &c. 

The  temperature  of  the  water  in  the  pond-*^  does  not  differ  mach  from 
that  of  the  air;  in  summer  it  may  get  as  high  as  20°  to  25°  R.  [77°  to 
880  Y.]j  and  in  winter  the  ponds  are  apt  to  freeze.  Mr.  Eckardt  deserves 
special  credit  for  having  succeeded  in  hatching  the  eggs  of  the  delicious 
Coregoni  of  the  Madue  lake,  and  artificially  raising  these  fish,  which  are 
greatly  esteemed  by  Germans;  but  still  more  for  the  impetus  he  has 
given  to  the  industry  of  carp  cultivation.  He  succeeded  in  transporting 
the  eggs  a  considerable  distance  by  causing  the  carp  to  spawn  on  juniper 
branches  placed  in  the  ponds,  these  eggs  being  glutinous  and  therefore 
adhering  to  the  branches.  After  these  branches  have  been  in  the  water 
some  time  they  are  taken  out  covered  with  eggs,  which,  even  when  trans- 
ported some  distance,  will,  under  favorable  conditions,  develop  nor- 
mally. In  special  and  very  simple  apparatus  he  ships  live  carp  to  a 
great  distance,  even  as  far  as  North  America. 

9.  Bemeuchen. — The  most  important  fish-cultural  establishment  visited 
by  me  is  without  doubt  the  one  belonging  to  the  distinguished  fish- 
culturist,  Max  von  dem  Borne,  located  on  his  estate  of  Bemeuchen,  at  a 
short  distance  from  the  city  of  Kiistrin,  in  that  part  of  the  province  of 
Brandenburg  called  the  "  Neumark."  Mr.  von  dem  Borne  founded  this 
establishment  in  1876,  entirely  at  his  own  expense,  and  he  does  not  re- 
ceive any  subsidy  whatever.  As  a  general  rule  he  does  not  carry  on 
the  business  of  selling  eggn  or  fish,  and  merely  labors  in  the  public  in- 
terest for  the  German  Fishery  Association. 

Tbe  water  of  the  Bemeuchen  establishmenjb  is  brought  from  a  stream 
called  the  *'  Mietzel,"  by  means  of  a  canal,  which  also  furnishes  the  water- 
power  for  some  mills.  Its  temperature  varies  very  considerably;  in 
winter  it  falls  as  low  as  zero  (when  I  visited  Bemeuchen  its  temperature 
was  2o  E.  [36.5^  F.]),  and  in  summer  it  may  get  as  high  as  20o  R.  [77  F.]. 
The  roof  of  the  hatching-house  is  covered  with  tarred  pasteboard,  under 
which  there  are  two  thicknesses  of  boards,  to  which  recently  one  of 
pasteboard  has  been  added;  one  of  the  walls  runs  along  the  canal  and 
is  of  masonrj',  while  the  others  are  of  wood.  Inside,  the  house  is  divided 
into  2  rooms ;  in  the  first  there  are  4  basins,  1  large  and  3  small  ones, 
intended  for  young  carp ;  and  the  filtering  apparatus.  The  water  is 
made  to  pass  through  four  compartments  filled  with  sand,  and  through 
a  flannel  filter.  From  these  filters  the  water  passes  into  the  second  room, 
in  the  middle  of  which  it  runs  in  an  open  conduit  of  cement,  from  whicll 
by  means  of  common  faucets  it  is  distributed  to  the  right  and  the 
left.  On  both  sides,  and  a  little  lower  than  the  central  conduit,  there 
are  cement  basins,  7  on  each  side,  about  2  meters  long  [CJ  feet].  Each 
of  these  basins  contain  4  California  boxes,  the  2  upper  ones  large,  and 
the  lower  ones  somewhat  smaller,  which  serve  for  hatching  salmon  and 
trout  eggs.  For  hatching  Coregonus  eggs  a  special  apparatus  is  used, 
invented  by  von  dem  Borne,  and  called  the  "  automatic  selector.''    To 
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each  of  tbese  batching  apparatus  there  is  attached  a  small  box,  intended 
to  gather  the  young  fry  after  they  have  slipped  out  of  the  egg.  When 
this  has  taken  place,  the  young  Coregoni  fall  into  the  basins  below,  which 
have  about  3  centimeters  [1^  inches]  of  watelr,  while  the  young  salmon 
and  trout  are  left  in  the  hatching-boxes.  The  hatching  apparatus  have 
covers,  because  otherwise  one  rat  could  in  one  night  destroy  the  entire 
contents.  The  room  can  be  heated  artificially.  Besides  eggs  of  various 
German  salmonoids,  I  saw  in  process  of  hatching  eggs  of  American 
Coregoni  and  Salvelinus. 

Mr.  von  dem  Borne  also  has  22  ponds,  the  largest  covering  an  area 
of  11 J  hectares  [about  28^  acres].  In  these  there  live  and  are  raised 
fisb  of  many  different  kinds — salmonoids,  cyprinoids,  &c.  In  the  ma- 
jority of  the  ponds,  however,  there  are  carp,  the  ponds  being  arranged 
according  to  the  Dubitsch  system,  already  described  by  me  in  another 
report.  Among  the  foreign  kinds  the  black  bass  {Euro  nigricans)  from 
Florida  deserves  special  mention,  as  JMr.  von  dem  Borne  has  succeeded 
in  propagating  this  fish  in  his  ponds.  This  kind,  like  the  bass  and  some 
other  fish,  deposits  its  eggs  among  stones ;  and  it  is  therefore  necessary 
to  prepare  a  bed  of  small  stones  in  the  place  where  it  is  intended  they 
shall  spawn. 

10.  Michaelstein. — In  1880,  by  an  agreement  between  the  Governments 
of  Prussia,  Brunswick,  and  Anhalt,for  the  puri)08e  of  stocking  the  pub- 
lic waters  of  the  Harz  Mountains,  a  fish-cultural  establishment  was 
founded  in  Michaelstein,  near  Blankeiiburg,  with  Mr.  Dreckmaun,  su- 
I>erintendent  of  forests,  as  director.  After  his  death  Mr.  Wegener  be- 
came its  director.  As  far  back  a^he  Middle  Ages  there  were  in  this 
neighborhood  carp  ponds,  constructed  by  the  monks. 

The  water  comes  from  one  of  the  ponds  close  to  the  establishment 
and  passes  through  a  small  grating;  thence  it  passes  into  a  filter  com- 
X)08ed  of  six  boxes,  the  first  containing  pieces  of  sponge,  the  second 
sand,  the  third  again  sponges,  and  so  on,  alternating.  In  winter  the 
temperature  of  the  water  falls  to  the  freezing-point.  After  the  water 
has  reached  the  hatching-room  it  is,  by  means  of  faucets,  to  which  small 
flannel  bags  are  sometimes  attached  with  the  view  to  better  filtration, 
distributed  through  the  apparatus,  which  are  California  boxes  modified 
according  to  the  Schuster  system.  These  boxes  are  arranged  on  9 
wooden  staircases,  each  of  the  14  steps  containing  two  boxes ;  there- 
fore in  all  252  boxes.  Each  box  may  contain  about  10,000  trout  eggs. 
There  are  also  4  largo  cemented  tanks  for  grown  trout,  and  some  wooden 
troughs,  which  are  only  used  in  case  of  absolute  necessity.  Besides 
river  trout,  Salvelinus  and  American  trout  are  raised  in  this  establish- 
nient.  Some  of  these,  two  years  old  and  weighing  about  3  pounds, 
have  already  propagated  the  species  under  artificial  cultivation. 

There  are  a  great  many  ponds,  some  of  which  might  possibly  be  used 
for  trout,  and  others  for  salmonoids,  while  in  others  carp  alone  c^.\i  Vi^ 
raised,  because  the  bottom  is  too  muddy  for  others.    In  these  \>oiiA^  wc^ 
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kept  the  iisb  which  are  to  serve  as  propagators,  and  they  are  caugbt 
when  the  time  for  fecundation  has  come. 

.  II. — Switzerland. 

11.  Neuhausen. — This  establishment  is  located  aboat  300  meters  [328 
yards]  from  tlie  celebrated  falls  of  the  Bhine.  It  belongs  to  the  cantoa 
of  Schaflfhausen,  which  founded  it  in  1877.  It  is  under  the  superin- 
tendence of  Mr.  MoserOtt. 

The  water  comes  from  a  spring  about  200  paces  from  the  establish- 
ment, and  is  carried  through  a  conduit  about  a  meter  and  a  half  [5  feetj 
below  the  level  of  the  floor.  The  temperature  is  not  rery  high,  nearly 
always  7^  E.  [about  48°  F.].  It  is  not  filtered.  It  rises  to  the  ceiling 
of  the  hatching-house,  whence  it  falls  into  a  long,  rectangular  wooden 
basin,  from  which  through  vertical  pipes  it  descends  into  the  hatcbing- 
room  below.  To  each  pipe  there  are  two  troughs.  These  are  of  wood, 
about  2^  meters  long,  40  centimeters  broad,  and  20  centimeters  de^ 
[about  98  X  16  X  8  inches].  They  are  arranged  in  couples,  each  coople 
haviug  one  pipe  through  which  the  water  flows  into  the  troughs,  aod 
one  common  outlet  pipe.  The  number  of  troughs  is  16.  The  water  in- 
side the  troughs  reaches  a  height  of  about  6  centimeters  [2^  iacbesj 
during  the  hatching  of  the  eggs,  which  are  placed  on  frames  of  var- 
nished iron  wire,  but  after  the  eggs  have  been  hatched  the  height  of  the 
water  is  reduced  to  3  centimeters  [1|  inches].  There  are  also  in  nse 
small  wooden  troughs  80  centimeters  long  [31^  inches].  In  the  hatch- 
ing-room, 10  meters  long  and  7 J  meters  broad  [about  33  x  25  feet],  there 
is  also  a  large  tank  for  live  fish. 

The  only  kinds  of  fish  raised  at  Keuhausen  are  trout,  salmon,  and 
Thymallufty  with  the  view  to  placing  them  in  the  Khine,  on  the  account 
of  the  canton  ]  but  a  small  trade  is  also  carried  on,  principally  in  fecon- 
dated  salmon  eggs  which  have  not  yet  become  embryonated. 

There  are  two  small  ponds  for  keeping  trout,  especially  males,  which 
are  to  furnish  the  material  for  reproduction. 

In  the  Keuhausen  establishment  about  500,000  eggs  can  be  hatched 
at  one  time. 

12.  Dachsen. — On  the  opposite  bank  of  the  Ehine,  a  little  farther  dis- 
tant from  the  falls,  there  is  the  establishment  of  Dachsen,  on  territory 
belonging  to  the  canton  of  Zurich,  which  founded  it  in  1875,  bat  in- 
duced it  to  its  present  condition  in  1881. 

It  is  under  the  management  of  Director  Asper,  of  Zurich.  The  water 
comes  from  springs  close  to  the  establishment  and  is  collected  in  a  res- 
ervoir, whence  through  a  pipe  it  flows  into  the  hatching-house.  It  is 
not  filtered,  but  the  end  of  this  pipe  has  a  grating  to  prevent  any  mod, 
leaves,  &c.,  from  entering.  In  winter  its  temperature  is  5°  to  6°  B. 
[43JO  to  45^  F.],  and  is  somewhat  higher  in  summer.  Inside  the  rooo 
the  pipe  conveying  the  water  rises  vertically  from  the  floor  and  flows 
into  a  canal  in  the  cenV^i^  cotk^XxxsLeX^^i  qI  m^aonry,  and  raised  aboot  5 
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meters  [GJ  feet]  above  the  pavement.  From  this  central  canal  the  water 
(lows  into  troughs,  arranged  perpendicularly  on  either  side  of  the  same, 
throui^jh  pipes  about  20  centimeters  [8  inches]  long,  which  empty  into  a 
flower-pot  without  bottom  filled  one-third  with  sand,  resting  on  the  net- 
work of  metal  wire,  which  covers  the  upper  part  of  the  trough.  Thus 
the  stream  of  water  is  broken  in  its  fall,  and  is  aerated.  The  troughs 
are  of  wood,  24  in  number,  and  «f  the  same  dimensions  as  those  used 
at  Neahausen.  !N'o  frames  are  used,  but  the  eggs,  as  well  as  the  young 
fry,  rest  on  a  bed  of  sand  and  very  fine  gravel,  at  least  4  centimeters 
[1^  inches]  high.    Each  trough  may  contain  about  20,000  eggs. 

As  at  Neuhausen,  there  are  two  ponds  for  trout,  especially  for  maleS| 
selected  as  reproducers.  The  kinds  of  fish  raised  are  salmon,  trout, 
and  ThymalltiSj  for  stocking  the  Ehine.  No  trade,  properly  so-called,  is 
carried  on ;  but  exchanges  are  made  with  other  establishments,  for  in- 
stance, with  Huningen. 

13.  Zurich. — The  Zurich  establishment  is  located  at  the  place  where 
the  river  Limmat  flows  out  of  the  lake,  and  is  under  the  immediate 
supervision  of  Dr.  Asper.  Like  the  Neuhausen  establishment  it  belongs 
to  the  canton  of  Zurich. 

The  water  comes  from  the  Lake  of  Zurich.  It  is  brought  into  the  city 
by  pumps,  and  is  used  by  the  people  of  Zurich  as  drinking  water.  Be- 
fore being  used  it  undergoes  a  thorough  process  of  filtration.  In  winter 
its  temperature  is  generally  3o  to  4o  0.  [37.4o  to  39.2o  F.],  while  in  sum- 
mer it  can  reach  and  exceed  20^  C.  [68^  F.J.  It  circulates  inside  the 
hatching-room  by  means  of  a  pipe  suspended  from  the  ceiling. 

The  establishment  is  provided  with  hatching  apparatus  of  different 
kinds :  Wooden  and  zinc  troughs,  California  boxes  of  various  systems, 
small  troughs  of  cement,  &c.  In  the  troughs  the  eggs  are  at  first  laid 
on  frames  of  metal  wire,  but  when  they  are  near  to  being  hatched  they 
are  placed  directly  on  the  bottom  covered  with  gravel  or  sand.  Sal- 
mon and  trout  eggs  are  hatched  for  the  Limmat  and  the  Ehine,  and 
Coregonus  eggs  for  the  Lake  of  Zurich. 

For  the  latter  kind  of  fish  the  American  method  answers  well )  it 
consists  in  keeping  the  eggs  in  a  kind  of  large  cylindrical  bottle  of 
glass,  with  a  large  mouth,  closed  by  a  perforated  tin  lid,  pierced  in 
the  center  by  a  pipe  through  which  the  water  passes,  and  again  flows 
out  through  the  holes  in  the  lid.  In  this  manner  the  development  of 
the  much-dreaded  parasitical  fungi  is  prevented,  especially  during  the 
first  period  of  the  development  of  the  eggs.  When  the  eyes  become 
visible  the  eggs  are  placed  in  an  ordinary  California  box. 

At  Geneva,  Zug,  and  in  some  other  places  another  apparatus  was 
used  with  considerable  success,  consisting  of  a  large  glass  funnel,  30  to 
40  centimeters  [about  14  inches]  high,  which  is  filled  with  eggs  till 
within  a  short  distance  from  the  top,  and  into  which  the  water  enters 
through  the  lower  aperture,  keeping  the  eggs  in  motion  and  carrying 
away  the  dead  and  spoiled  ones,  which  are  lighter  than  the  othei^. 
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Dr.  Asper  bas  also  been  successful  in  hatehing  eggs  of  tbe  Americaii 
Coregonus^  and  has  placed  some  young  ones  in  tbe  lake. 

14.  Geneva. — In  the  quarter  of  Geneva  known  as  "  Sous  Saint  Jean," 
is  located  the  fish-cultural  establishment  belonging  to  the  canton  of 
Geneva,  which  at  present  is  under  the  direction  of  Mr.  Covelle. 

The  water  comes  from  the  Lake  of  Geneva,  and  is  tbe  same  which  is 
used  as  drinking  water  in  the  city,  in  winter  its  temperature  is  6^  C. 
[42.80  F.]  and  sometimes  it  falls  to  4o  C.  [39.2o  R] ;  in  summer  it  is 
very  warm,  but  during  that  season  no  operations  are  carried  on  m  the 
establishment.  Generally  it  is  not  filtered,  but  when  a  north  wind  (the 
so-called  ^^bise^^)  prevails,  it  becomes  turbid,  and  at  that  time  it  is,  when 
coming  out  of  the  faucets,  made  to  p<ass  through  a  zinc  box  divided  into 
two  compartments,  half  filled  with  gravel.  Mr.  Covelle,  however,  pro- 
poses to  substitute  for  these  apparatus  a  large  filter,  to  be  placed  out- 
side the  building. 

The  water  runs  along  the  walls  of  the  hatching-room,  which  is  13  ID^ 
ters  long  and  12  broad  [nearly  43  x  40  feet],  in  iron  pipes,  which  are 
preferable  to  wooden  ones,  because  parasitical  fungi  are  not  so  apt  to 
form  in  them. 

In  the  hatching- room  there  are  28  troughs,  placed  in  two  double  rows, 
each  containing  7;  they  are  cemented.  2 J  meters  long  and  70  centi- 
meters broad  [about  98  x  28  inches]  on  the  inside.  The  one  standing 
against  the  wall  is  20  centimeters  [nearly  8  inches]  higher  than  the  cater 
one.  For  each  trough  there  is  a  faucet,  to  whicli  is  attached  a  winding 
appendage  of  brass,  with  a  small  hole  at  the  end;  so  the  water  does  not 
flow  out  more  than  at  the  rate  of  6  liters  [about  6^  quarts]  per  minute. 
Inside  this  tube  is  placed  a  small  grating,  which  prevents  all  matter 
from  stopping  up  the  hole.  The  water  flows  from  the  upper  trough  into 
the  lower  one  through  a  zinc  pipe,  to  which  is  attached  a  distributing 
apparatus,  which  may  also  be  attached  to  the  upper  faucet  The  lower 
troughs  have  as  an  outflow  a  straight  iron  pipe,  terminating  at  the  top 
in  a  small  grate. 

These  pipes,  joined  two  and  two,  lead  to  a  condait  under  the  pave- 
ment, which  ends  in  a  large  basin  placed  at  the  end  of  tbe  room,  which 
serves  for  keeping,  separately,  the  male  and  female  propagating  fisL 

For  hatching  Coregonus  eggs  the  funnel-shaped  appai-atas  already  re- 
ferred to  is  used.  It  is  provided  with  a  metal  edge  with  a  verticai 
grate,  which  runs  along  a  peripheric  canal,  whose  opening  communi- 
cates with  the  conduit  of  the  edge,  from  which  the  young  fish  and  the 
spoiled  eggs  fall,  while  the  good  ones  remain  at  the  bottom. 

The  hatching  frames  which  Mr.  Covelle  places  in  tbe  large  troughs 
have  a  bottom  of  metal  wire  with  very  narrow  interstices.  I  think, 
however,  that  a  network  with  larger  openings  is  preferable,  which  woufci 
allow  the  young  fish  to  pass  through  soon  after  they  are  hatched.  Hie 
bottom  of  the  troughs  is  generally  covered  with  very  fine  gravel 
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The  Geneva  establishment  hatches  eggs  of  the  Swiss  and  American 
OoregonuSj  Thymalliis^  and  Salvelinus^  but  principally  eggs  of  lake 
trout,  of  which  about  500,000  are  raised  per  annnm.  The  attempt  has 
been  made  to  introduce  salmon  in  the  lake,  but  it  has  not  proved  suc- 
cessful. , 

III. — Netherlands. 

15.  Velp, — The  Yelp  establishment  is  near  Arnhem,  at  a  short  distance 
from  the  castle  of  Billiom,  on  the  river  Yssel.  Its  director  is  Mr.  H,  B. 
Bontjes.  It  was  founded  in  1871,  with  a  view  to  placing  young  salmon 
in  the  Yssel ;  but  now  it  distributes  them  in  nearly  all  the  rivers  of  the 
Netherlands.  The  Dutch  Govern  men  t  pays  about  1  cent  for  every  young 
salmon,  and  about  10  cents  for  every  one-year-old  salmon  placed  in  pub- 
lic waters,  expending  for  this  purpose  a  total  sum  of  nearly  $5,000.  The 
establishment  consists  of  a  large  and  very  high  hall,  15  meters  long  and 
10  meters  broad  [about  49  x  33  feet]. 

The  water  used  is  spring  water.  It  comes  in  an  open  canal,  a  distance 
of  4  to  5  kilometers  [about  3  miles].  In  winter  its  temperature  some- 
times falls  to  1^  C.  [340  F.J,  and  even  lower,  while  in  summer  it  rises  to 
200  [770  F.].  Near  the  establishment  it  is  collected  in  galvanized-iron 
pipes,  through  which  it  flows  into  a  basin  placed,  in  front  of  the  house, 
whence  it  passes  into  another  basin  inside.  The  water  first  goes  into  a 
little  room,  and  is  gathered  in  a  cask,  through  a  metal  grating  intended 
to  keep  out  all  ttnpurities ;  thence  it  passes,  through  a  funnel  filled  with 
small  sponges,  into  a  large  vat,  half  filled  with  gravel,  and  from  this  it 
goes  into  the  hatching-room.  In  this  room  there  are  four  rows  of  double 
troughs,  in  cement,  arranged  on  six  steps.  The  lower  trough,  however, 
is  not  divided,  and  each  row  therefore  consists  of  ten  vessels,  each  2  me- 
ters long  and  S6  centimeters  broad  [about  79  x  34  inches],  and  of  a  last 
one  twice  as  broad.  In  these  troughs  the  salmon  eggs  are  placed  on 
Coste  frames,  which  often  have  a  network  of  clay  pipe-stems.  Above 
the  cement  troughs  others,  made  of  wood,  can  be  placed.  The  water 
flows  under  the  pavement  of  the  hall,  whence  it  rises  vertically  in  pipes, 
through  which  it  flows  into  the  troughs. 

Besides  the  two  basins  referred  to  for  trout  and  one-year-old  salmon, 
there  are  five  basins  for  salmon,  sys:  for  trout,  and  two  for  Chinese  gold- 
fish. During  the  first  state  the  young  fish  are  fed  with  brains  chopped 
fine,  then  with  heart,  &c. 

The  establishment  biakes  a  specialty  of  hatching  salmon  eggs,  of 
which  it  can  hold  500,000.  The  eggs  are  mostly  obtained  from  fish 
caught  in  the  Netherlands,  and  in  that  case  from  dead  females  and  from 
fish  from  the  Upper  Bhine.  Besides  salmon  I  have  se  en  the  eggs  of 
trout  and  the  American  Salvelinm  hatched  in  this  establishment. 

IG.  Apeldoorn. — The  establishment  of  Apeldoorn,  founded  in  1880  by 
Mr.  J.  Noordhoek  Hegt,  is  4  Dutch  miles  from  Apeldoorn.  It  receives  its 
wat^"  A.«.^  ^  spring  at  a  distance  of  about  3  kilometers  [nearly  2  miles]. 
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which  yields  10,000  cubic  meters  [about  350,000  cubic  feet]  of  water  pe? 
day.  Close  to  the  hatching  house  it  falls  about  4  meters  [13  feet],  and 
is  partly  gathered  in  an  open  wooden  canal,  which  serves  to  bring  it 
into  the  hatching  house.  It  is  not  filtered.  Its  temperature,  even  in 
very  cold  winters,  is  2o  to  3^  O.  [35.6o  to  37.4o  F.]. 

There  are  in  all  seventy-two  troughs,  generally  double,  arranged  in 
three  rows.  Some  of  them  are  still  of  wood,  but  they  will  soon  be  re- 
placed by  others  of  cement. 

There  are  many  ponds  and  basins  for  fish  of  different  kinds,  intended 
for  raising  fish  and  for  selling  them.  The  principal  object  of  thisestab- 
lishment  is  to  raise  young  salmon  for  the  Rhine,  but  it  also  hatches  ef gs 
of  common  trout,  lake  trout,  American  trout,  American  /So/reltniM,  and 
California  salmon ;  likewise  crucians,  carp,  gold  tench,  and  other  cyyd- 
noids. 

IV.— FiSH-CULTUBAL  METHODS 

There  are  two  methods  in  use  for  increasing  the  number  of  different 
kinds  of  fish :  The  first,  in  which  human  infiuence  is  reduced  to  its  mini- 
mum, consists  in  placing  the  fish  under  the  most  favorable  conditions 
for  spawning.  This  may  be  called  protective  fish-culture,  and  is  known 
by  the  name  of  "  pond-.culture;^^  it  is  particularly  adapted  to  the  cypri- 
noids,  and  among  these  specially  to  the  carp. 

By  the  second  method  the  eggs  are  taken  from  the  fish,  mixed  with  the 
milt,  and  hatched,  and  the  young  fish  are  cared  for  and  fed,  until  the 
suitable  time  has  arrived  for  placing  them  in  the  water;  natural  pro- 
cesses are  followed  as  closely  as  possible,  and  all  hurtful  influences  kept 
away.  This  last  is  genuine  artificial  fish-culture,  and  is  especially  ap- 
plicable lo  fish  which,  like  the  salmonoids,  spawn  in  winter,  and  conse- 
quently do  not  develop  too  rapidly. 

Protective  fish-culture  does  not  demand  so  much  care  as  artificial 
fish-culture,  and  can  easily  be  carried  on  even  on  a  large  scale.  In  fol- 
lowing the  protective  method  the  fishculturist  should  confine  bimsdf 
to  providing  favorable  conditions  for  the  fish  which  he  intends  to  raise, 
leaving  all  the  rest  of  the  work  to  nature.  If  carp  are  to  be  raised,  their 
are  placed  (in  the  spawning-season)  in  a  small  pond,  covering  an  area  of 
1,000  square  meters  [10,764  square  feef  ],  which  has  been  kept  perfectly 
dry  until  a  few  days  beforehand,  two  male  and  one  female  fish,  which 
have  been  carefully  selected.  These  fish  will  spawn  in  a  few  days,  and 
the  young  fry  will  develop  ver^'  rapidly.  After  they  have  lost  the  um- 
bilical sac  they  should  be  placed  in  a  larger  pond,  covering  an  area  of  at 
least  1  hectare  [2J  acres],  or  in  the  waters  for  which  they  are  intended. 
The  bottom  of  the  pond  used  for  reproducing  carp  and  other  cyprinoids 
should  be  muddy ;  while  for  bass,  American  perch,  and  other  fish  it 
should  be  gravelly.  By  allowing  the  carp  to  spawn  on  juniper  branches 
Mr.  Eckardt  has  succeeded  in  conveying  the  eggs  from  one  pond  to  the 
other,  and  he  ships  them  by  railroad  in  the  same  manner  in  which  the 
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j^gs  of  salmonoids  are  usually  shipped.    An  important  condition  for 
using  carp  is  that  the  ponds  can  be  laid  entirely  dry. 

The  rules  to  be  observed  in  artificial  fish-culture  are,  however,  much 
lore  numerous.  According  to  Benecke  they  may  be  classed  under  the 
>llowing  categories :  Obtaining  and  fecundatiog  the  eggs  in  an  artifi- 
lal  manner,  hatching  them,  raising  the  young  fish  until  they  have  lost 
beir  umbilical  sac,  shipping  them,  and  placing  them  in  suitable 
raters. 

The  artificial  fecundation  of  fish  eggs  is,  at  present,  generally  prac- 
iced  according  to  the  dry  method,  the  Bussian  method  of  Wraskij.  By 
.  gentle  pressure  on  the  abdomen  the  mature  eggs  are  extracted  from 
he  body  of  the  female,  and  allowed  to  drop  into  a  dry  vessel ;  over  the 
ggs  is  poured  the  seminal  liquid  obtained  in  the  same  manner  from 
he  male ;  the  tnixture  is  gently  stirred  with  the  hand,  gradually  adding 
.  little  water.  Eggs  have  even  been  successfully  fecundated  which 
lad  been  taken  from  female  fish  which  had  been  dead  several  hours. 

The  best  fish  for  propagators  are  those  which  are  not  too  old ;  this  ap- 
plies particularly  to  the  male  fish.  It  is  advisable  not  to  use  the  same 
ish  as  propagators  for  several  years  in  succession,  with  the  view  to 
kvoid  the  evil  consequences  of  the  fatty  degeneration  of  the  genital 
organs,  advanced  age,  and  consanguinity.  If  the  fiish  selected  for  the 
mrpose  of  reproduction  are  healthy  and  fine,  their  products  will  be  so 
ike  wise.  It  is  possible  to  produce  hybrids;  but  these,  besides  being 
warren,  show  a  very  high  rate  of  mortality,  and  in  my  opinion  their 
aising  can  not  be  recommended. 

The  eggs,  after  having  become  fecundated,  are  subjected  to  the 
Latching  process.  In  a  temperate  climate  this  process  may  be  effected 
n  the  open  air  and  in  open  waters,  in  apparatus  either  floating  or 
»laced  on  the  bottom  of  a  brook  or  some  other  watercourse;  but  it  is 
Iways  safer,  and  in  most  cases  absolutely  necessary,  that  the  hatching 
hoold  be  done  in  covered  and  inclosed  places,  which  are  called  hatch- 
Dg-houses.  These  should  be  constructed  in  such  a  manner  that  the 
rater  inside  is  not  liable  to  freeze  ;  they  should  have  sufficient  light, 
o  that  there  is  no  difficulty  in  selecting  the  eggs;  but  the  light  should 
tot  be  too  strong,  because  this  favors  the  development  of  algaj  and 
^rasitical  fungi. 

The  principal  question  which  should  engage  the  attention  of  fish-cult- 
rifits,  is  the  selection  of  the  water  destined  for  the  hatching-house.  It 
hoold  be  clear,  free  from  impurities,  have  a  low  and  even  temperature 
possibly  from  2^  to  5^  C.  [35.6o  to  41^  F.]),  and,  what  is  still  more  im- 
ortant,  should  be  abundantly  aerated.  These  conditions  are  found 
articularly  in  brook  water,  which  has  only  one  fault,  namely,  that  it  is 
reqaently  muddy.  Spring  water  is  generally  too  warm  and  too  little 
erated,  but  both  these  defects  may  be  remedied  by  letting  it,  before 
utering  the  hatching-house,  run  for  some  distance  through  a  covered 
anal  over  a  bed  of  gravel,  and  forming  some  little  falls.  Wh^i^N^t 
S.  Mis.  90 38 
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these  two  kinds  of  water  are  foand  in  the  same  neighborhood,  it  will  be 
best  either  to  use  only  one  or  to  mix  the  two.  Whenever  brook  water, 
and  even  when  spring  water  is  used,  one  should  not  fail  to  let  it  pass, 
before  being  used,  through  a  iiltering  apparatus,  which  usually  con- 
sists of  one  or  more  vats  or  basins  half  filled  with  gravel,  throagh 
which  the  water  is  made  to  flow.  Small  pieces  of  sponge  may  also  be 
used,  and  the  American  filters  of  flannel  have  also  been  found  to  an- 
swer the  purpose  very  well.  The  modern  hatching  apparatus,  in  which 
the  eggs  can  be  stirred  and  washed  without  difficulty,  render  it  less 
necessary  to  filter  the  water. 

In  cold  countries  all  possible  precautions  should  be  taken  to  prcTeot 
the  freezing  of  the  water,  by  placing  the  pipes  through  which  it  flows 
before  entering  the  hatching-house  at  a  certain  depth  below  the  groond^ 
and  by  enveloping  them  in  straw  or  other  non-conductors  of  heat 

Inside  the  hatchiug-house  the  water  should  be  gathered  in  a  reservoir^ 
or  should  run  in  a  canal  (an  open  one  to  be  preferred)  at  a  height  of  at 
least  2  meters  [6^  feet]  above  the  pavement;  the  canals  may  be  of  wood, 
cement,  or  metal,  according  to  circumstances,  and  from  them  the  water 
should  fall  vertically  into  the  hatching  apparatus  placed  below.  The 
object  of  letting  the  water  fall  from  a  certain  height  is  to  add  to  its 
aeration ;  special  contrivances  attached  to  the  pipes  may  also  serve  this 
purpose. 

The  hatching  apparatus  generally  used  in  large  fish-cultural  estab- 
lishments are  cemeut  troughs,  as  being  the  most  durable  and  less 
apt  to  favor  the  development  of  parasites  on  the  eggs.  The  eggs  may 
be  placed  in  these  troughs,  on  frames  with  a  wire  bottom,  the  bottom 
being  covered  with  very  fine  gravel.  Wherever  water  is  abundant  it  is 
advisable  that  each  trough  should  have  a  separate  faucet,  because  if 
parasites  should  develop  in  any  one  of  them  the  infectious  germs  can 
easily  be  removed.  Even  wooden  troughs  may  be  used,  provided  they 
are  carbonized  on  the  inside,  or  at  least  tarred.  In  small,  especially 
private,  establishments  the  most  useful  hatching  apparatus  is  the  Cali- 
fornia box,  of  whatever  model  it  may  be.  Those,  however,  are  prefer- 
able in  which  the  water  flows  through  a  very  large  opening. 

After  the  eggs  have  been  placed  in  the  apparatus  strict  watch  should 
be  kept  over  them  to  remove  immediately  all  those  which  have  not 
been  properly  fecundated,  which  show  traces  of  disease,  or  have  become 
opaque.  The  eggs  should  be  kept  in  the  dark,  because  light  fevors 
the  development  of  fungi  and  parasitical  algiB.  All  hatching  apparatos, 
no  matter  of  what  kind,  should  be  provided  with  strong  covers  to  pre- 
vent mice,  rats,  &c.,  from  entering. 

When  the  eggs  are  near  being  hatched  they  can,  if  they  are  on  firames 
in  large  troughs,  be  taken  oft*  the  frames  and  placed  on  the  bottom,  or 
placed  in  special  apparatus.  If,  on  the  other  hand,  they  are  in  Cali- 
fornia boxes,  it  is  not  necessary  to  do  this.  Great  care  should  be  taken 
to  remove  at  once  spoiled  eggs  or  dead  young  fish,  as  the  presence  in 
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Tatus  for  any  length  of  time  of  one  dead  body  may  cause  the 

thousands  of  healthy  eggs  or  young  fry.  To  obviate  this  diffi- 
e  water  should  never  cease  to  run  into  the  apparatus  freely, 
er  the  fi^sh  begin  to  be  less  lively  than  usual  and  there  is  reason 
ct  the  development  of  the  much-dreaded  fungus  (Saprolegnia), 
re  should  be  made  to  prevent  its  spread  by  throwing  a  large 

of  salt  into  the  water.  In  some  cases  excellent  results  have 
tained  by  raising  fresh-water  fish  in  sea  water.  When  the 
sh  are  intended  for  public  waters  it  is  best  to  place  them  there 
ys  before  they  have  lost  their  umbilical  sac,  so  they  may  become 
it  accustomed  to  their  new  element  before  they  are  compelled 
their  food.  They  should  not  all  be  put  into  the  water  at  the 
le  and  at  one  and  the  same  place,  but  be  scattered  over  a  larger 
of  water,  selecting  localities  which  contain  the  conditions 
e  to  their  existence.  Instead  of  quite  young  fish  it  would  be 
le  to  put  into  open  water  fish  about  one  year  old,  which  are 

and  are  not  exposed  to  so  many  dangers.  If  the  young  fish 
t  fed  artificially  the  first  food  should  consist  of  brains  chopped 
3  5  afterwards  they  may  be  given  meat  chopped  fine,  fish  eggs 
ave  not  been  fecundated,  ground  meat  (meat  flour),  and  larvjc 

When  they  are  two  to  three  years  old  fish  begin  to  be  capable 
ligation. 

dated  eggs  may  be  transported  without  any  danger  at  two  peri- 
lediately  after  fecundation  and  after  the  points  of  the  eyes  begin 
in  the  embryo,  while  during  the  first  stage.ofthe  development 
I  least  shock  may  cause  the  death  of  the  embryo.  The  eggs  are 
I  in  a  small  piece  of  moist  muslin  and  placed  on  a  bed  of  moist- 
dding,  which  in  its  turn  rests  on  a  bed  of  moss.  Thej^  are  cov- 
U  a  similar  layer  of  wadding  and  moss,  on  which  another  layer 
ma}^  be  placed.  In  this  way  they  can  be  shipped  a  considera- 
mce,  placing  on  the  top  of  the  whqlepile  a  small  piece  of  ice, 
jrves  to  keep  the  temperature  low,  and  which  should  be  renewed 
le  to  time.  The  box  containing  the  eggs  is  placed  inside  anoth- 
T  one,  and  the  space  between  the  two  boxes  is  filled  with  saw- 
y,  &c. 

.merican  fish-culturist,  Fred  Mather,  has  invented  an  apparatus, 
r  chest  with  different  bottoms,  which  is  used  for  transporting 
8  whicTi  the  German  Fishery  Association  receives  every  year 
e  U.  S.  Fish  Commission.  The  first  attempts  to  convey  eggs 
[istance  were  not  successful,  but  at  present  they  are  shipped 
•feet  safety. 

inch  more  difficult  to  transport  young  fish,  owing  to  the  neces- 
aviug  the  water  aerated.  For  this  purpose  Schuster  and  others 
istructed  vessels  to  which  air-pumps  are  attached,  but  accord- 
'aack  and  others,  these  ai*e  not  absolutely  necessary ;  if  great 
on  is  taken,  and  the  water  is  changed  as  often  as  possible,  using 
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also  ice,  so  that  the  water  does  not  get  too  warm,  the  young  fish  may 
be  shipped  a  considerable  distance  without  great  loss.  The  consign- 
ment of  fish  should  in  every  case  be  in  charge  of  a  practical,  intelligent, 
and  reliable  person. 

There  is  of  course  much  less  diflSculty  in  trans])orting  grown  fish. 
Director  Haa<5k  hds  succeeded  in  transporting  alive  from  Pisa  to  HU- 
niugen  young  eels,  known  under  the  name  of  "  blind  eels.'' 

In  Italy  the  first  attempts  to  stock  the  public  waters  with  fish  were 
made  by  Professor  De  Filippi,  and  continued  during  the  last  few  years, 
by  the  aid  of  the  ministry  of  agriculture,  industry,  and  commerce,  by 
Professor  Pavesi.  But  in  order  to  make  these  experiments  with  the 
certainty  of  favorable  results,  they  should  be  preceded  by  investigations 
relative  to  the  physical  and  biological  conditions  of  our  fresh  waters, 
such  as  Professor  Pavesi  has  made  in  some  of  the  lakes  of  northern 
Italy,  Lake  Trasimeno  and  Lake  Albano. 

All  the  kinds  of  salmonoids  found  in  Central  Europe,  with  the  excep- 
tion of  the  Ehine  salmon,  the  Danube  salmon,  and  the  different  kinds 
of  Coregonus,  are  also  found  in  the  fresh  waters  of  Northern  Italy ;  and 
it  is  therefore  certain  that  these  efforts  to  increase  the  fish  in  our  waters 
will  be  crowned  with  success.  The  trout,  the  Salvelinus,  and  Thymallus 
could  easily  be  cultivated,  and  there  is  also  reason  to  hope  that  the 
Coregoni  introduced  at  first  in  Lake  Maggiore  by  Professor  De  Filippi, 
and  recently  in  Lake  Como  by  Professor  Pavesi,  will  become  acclima- 
tized and  will  propagate. 

In  Central  and  Southern  Italy  only  trout  are  found;  but  it  would  not 
be  diflficult  to  increa'se  their  number  in  the  upper  tributaries  of  the 
Arno,  the  Tiber,  and  in  all  the  streams  of  fresh  waters  coming  from  the 
Apennines.  I  have  not  yet  been  informed  of  the  results  of  the  attempts 
made  during  the  past  year  to  introduce  Rhine  salmon  in  the  Po  and  the 
Pescara.  During  my  stay  in  Germany,  I  was  advised  more  than  once, 
especially  by  the  illustrious  nresident  of  the  German  Fishery  Associa- 
tion, von  Behr,  to  attempt  the  aeclimatization  of  the  California  salmon 
{Oncorhynehus  chouicha),  which  lives  in  localities  whose  natural  condi- 
tions greatly  resemble  those  of  Italy.  The  non-migratory  salmon  of 
the  Schoodic  Lakes  (Salmo  sebago)  might  be  raised  to  advantage  in  the 
deep  lakes  of  Northern  Italy,  and  the  volcanic  lakes  (craters)  of  Central 
Italy. 

Throughout  the  whole  of  Italy,  but  especially  in  Central  and  Southern 
Italy,  the  industry  of  carp  culture  is,  as  I  think,  destined  to  be  developed 
veloped  on  a  large  scale ;  so  far  it  has  been  introduced  in  some  lakes 
and  ponds.  Mr.  Max  von  dem  Borne  also  advised  the  cultivation  in 
Italy  of  the  American  black  bass  (Uuro  nigricans).  It  is  true  that  it  is 
a  very  voracious  fish,  but  the  same  may  be  said  of  the  pike ;  and  yet 
they  do  not  destroy  all  the  other  fish  in  the  waters  in  which  they  are 
found;  suitable  precautions  and  careful  watching  may  prevent. much 
of  this  evil;  and  there  is  no  reason  to  exaggerate  the  dangers  to  which 
one  kind  of  fish  is  exposed  by  another. 
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Fish-cultnrein  Italy,  especially  Id  itssoiithern  portion,  presents  doubt- 
less fewer  difllculties  than  in  Central  and  Northern  Europe,  by  reason 
of  the  milder  climate,  which  does  not  expose  the  water  in  the  hatching- 
hoaso  to  the  danger  of  fireezing,  and  renders  unnecessary  many  of  the 
precautions  which  have  to  be  taken  in  a  more  northern  climate. 

There  are  two  methods  of  stocking  with  fish  the  fresh  waters  of  a 
country :  The  founding  of  large  central  establishments  of  fish-culture, 
or  of  small  fish-cultural  stations  scattered  throughout  the  country.  It 
has  now  been  demonstrated  that  the  second  method  is  the  better  and 
more  practical  of  the  two.  Large  fish-cultural  establishments  are  in 
nearly  all  cases  more  subject  to  diseases  which  destroy  the  eggs  and 
the  young  fish  than  small  ones.  **  Splendid  results  may  be  expected 
from  fish-culture  only  when  every  one  has  become  his  own  fish-cuitur- 
ist,"  says  von  Behr,  and  with  good  reason.  But  in  order  to  obtain 
these  results  it  is  necessary  that  this  industry  should  become  more 
general  and  should  be  prized  as  highly  as  it  deserves,  and  this  can 
only  take  place  after  long  and  patient  labor,  and  if  the  proper  im- 
petus is  given  by  the  Government.  This  is  the  grand  service  which 
the  Hilningen  establishment  has  rendered  to  the  whole  of  Europe. 
But  when  fish-culture  has  entered  the  field  of  private  enterprise  the 
Government  should  cease  to  carry  it  on.  This  is  also  the  opinion  of 
the  eminent  director  of  the  Hilningen  establishment,  Mr.  Haack.  The 
large  fish-cultural  establishments  should  be  the  centers  from  which 
this  industry  is  spread,  and  they  should  make  efforts  to  start  as  large 
a  number  as  possible  of  small  establishments  throughout  the  country. 

This  result  has  been  reached  perhaps  in  the  most  satisfactory  man- 
ner in  Saxony,  since  in  that  kingdom  there  were,  at  the  end  of  1882, 
not  less  than  73  fish-cultural  establishments,  both  large  and  small,  or 
one  to  every  40,000  inhabitants  and  to  about  200  square  kilometers  [77 
sqnare  miles].  This  result  is  due  particularly  to  the  efforts  of  Doctor 
^Itsche,  professor  of  zoology  in  the  Acad^ny  of  Forestry  at  Tharaud; 
Since  1878  he  has  given  a  special  course  of  lectures  on  fish-culture,  last- 
ing not  longer  than  a  week.  These  lectures  have  been  attended  by  the 
students  of  the  academy  and  by  many  other  persons,  among  the  rest  sev- 
eral fish-culturists.  In  most  cases  the  inspectors  of  forests,  both  Govern- 
ment and  private,  have  founded  the  different  fish-cultural  establish- 
ments, and  have  done  their  share  in  diffusing  the  practice  of  fish-culture- 
The  same  could  be  done  in  Italy.  The  Institute  of  Forestry  at  Yallom- 
brosa  possesses,  as  I  think,  all  the  necessary  material  for  a  course  of 
fish-culture.  This  course  should  be  made  free  to  all,  so  that  it  could 
b^  attended  not  only  by  the  students  of  the  institute,  but  also  by  per- 
sons employed  in  the  superintendence  and  care  of  forests.  The  course 
should  not  merely  com  prise  theoretical  instruction  relative  to  the  phys- 
iology and  reproduction  of  fish,  the  histolo^cal  development  of  the 
embryo,  &c.,  but  it  should  be  essentially  practical  and  brief,  occupy- 
ing in  all  not  more  than  three  or  four  weeks,  divided  into  different 
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periods,  and  thus  it  will  be  possible  for  the  employes  of  the  forest 
service,  the  only  service  which  at  present  can  be  counted  on  in  this 
respect,  to  become  practically  acqnainted  with  fish-cnltore. 

In  conclusion  it  cannot  be  denied  that  in  Italy  the  sea  fisheries  are  of 
greater  importance  than  the  fresh- water  fisheries ;  but  at  the  same  time 
it  should  be  stated  that  even  in  the  sea  man  may  exercise  a  beneficial 
influence  on  the  propagation  of  fish.  We  have  an  example  of  this  by 
what  is  done  in  this  direction  in  America  as  regards  the  cod,  and  in 
the  Baltic  as  regards  the  herring.  Some  of  our  efforts  should,  therefore, 
be  directed  to  salt-water  fish-culture,  which  is  destined  in  time  to  pro- 
duce still  greater  results  than  fresh- water  fish-culture. 

Genoa,  August  6, 1885. 

[*  After  visiting  and  studying  the  principal  fish-cultural  stations  of 
Germany,  Switzerland,  and  the  l!Tetherlands  in  1884-'85,  under  orden 
from  the  Italian  Government,  Dr.  Bettoni  and  Dr.  Vinciguerra  advised 
the  establishment  of  two  somewhat  similar  stations  in  Italy.  The  piin- 
cipal  fish  which  they  pointed  out  as  suitable  for  cultivation  were  sahooD^ 
trout,  and  carp.  Bolsena  was  mentioned  as  the  most  favorable  place  in 
Central  Italy  for  one  such  establishment.  The  plan  for  the  station  con- 
templated a  hatching-house,  with  all  the  necessary  apparatus,  an  arti- 
ficial canal  from  a  small  stream  to  the  Lake  of  Bolsena,  and  the  con- 
struction of  two  lar£:e  ponds,  each  with  an  area  of  1,000  square  meters 
[nearly  J  acre]  and  a  depth  of  one  meter  [3J  feet];  these  ponds  being 
intended  for  the  cultivation  of  carp  on  the  Dubitsch  system.  Besides 
these  ponds,  two  rectangular  basins  were  to  be  laid  in  cement,  eadi 
with  an  area  of  12.5  square  meters  [134.5  square  feet],  and  two  other 
basins,  one  round  and  the  other  elliptical,  to  be  used  as  stock  and  win- 
ter ponds  for  carp  and  other  fish.  The  total  estimated  cost  for  starting 
this  station  was  about  $2,350.  Brescia  was  proposed  for  the  location 
of  the  establishment  in  npi>er  Italy,  on  a  somewhat  larger  scale  than 
the  one  at  Bolsena.  The  plan  contemplated  making  a  large  canal  and 
two  small  ones,  emptying  into  a  pond  of  irregular  shape,  having  an  area 
of  246  square  meters  [2,648  square  feet].  From  this  pond  another  canal 
is  to  start,  feeding  a  large  hatching-house  and  supplying  water  for  three 
circular  ponds  with  an  area  of  495, 128,  and  110  square  meters,  respect- 
ively [5,328, 1,378,  and  1,184  square  feet].  There  are  to  be  also  foor 
rectangular  ponds,  in  pairs,  each  covering  414  square  meters  [4,457 
square  feet],  and  two  large  rectangular  ponds,  each  with  an  area  of 
506  square  meters  [5,447  square  feet].  The  building  is  to  contam,  h& 
sides  hatching-rooms  furnished  with  the  latest  improved  apparatus,  a 
room  for  the  director,  one  for  a  laboratory,  and  one  for  a  small  muscam. 
The  total  estimated  cost  for  the  Brescia  station  was  about  $4,650.] 

•This  paragraph  is  not  a  part  of  Dr.  Bettoni's  report,  but  is  from  mn  article  bj 
Prof.  P.  Pavesl  relative  to  the  establishment  of  fish-coltnral  stations  in  Italj.  It  > 
inserted  here  as  showing  one  of  the  results  of  Dr.  Bettoni's  work. — Edftob. 
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V1I.-REP0RT  ON  THE  WORK  OF  THE  UNITED  STATES  FISH 
COMMISSION  STEAMER  ALBATROSS  FOR  THE  YEAR  ENDING 
DECEMBER  31, 1886. 


By  Lieut.-Commander  Z.  L.  Tanner,  U.  S.  N.,  Commanding. 


The  vessel  was  at  the  navy-yard,  Washington,  D.  C,  on  the  first  of 
January,  practically  ready  for  sea,  although  the  mechanics  were  still 
at  work  on  one  of  the  boilers.  Gold  weather  coining  on  at  this  time, 
the  Potomac  was  frozen  over  and  all  navigation  ceased. 

Lieut.  Seaton  Schroeder,  executive  officer  and  navigator,  was  de- 
tached on  January  2,  and  Lieut.  H.  S.  Waring  assumed  his  duties. 
Ensign  W.  S.  BeuBon  reported  for  duty  on  the  13th,  and  Ensign  W.  S. 
Hogg  on  the  16th. 

We  were  detained  by  ice  until  7  a.  m.,  February  17,  when  we  cast  off 
from  the  wharf  and  steamed  down  the  Potomac  river.  Several  buoys 
were  out  of  place,  and  after  passing  Glymont  considerable  floating  ice 
was  encountered.  A  heavy  gorge  was  found  between  Upper  and  Lower 
Gedar  Points,  but  we  passed  it  without  difficulty  or  delay.  We  an- 
chored in  Hampton  Beads  at  1.30  a.  m.,  February  18,  and  at  daylight 
got  underway  for  the  navy-yard,  Norfolk,  Va.,  where  we  arrived  and 
moored  to  the  coal  wharf  at  8.30  a.  m.  Having  telegraphed  our  de- 
parture to  the  commandai)t,  we  found  100  tons  of  coal  on  the  wharf 
awaiting  our  arrival,  thus  saving  us  a  day  in  coaling. 

At  meridian  February  20  we  left  Norfolk,  and  proceeded  to  sea  under 
the  following  orders: 

U.  S.  Commission  of  Fish  and  Fisheries, 

Washington,  B.  0.,  February  1, 1886. 

Sib  :  For  the  purpose  of  extending  researches  commenced  by  the 
Albatross  into  the  distribution  and  habits  of  the  more  important  food- 
fishes  of  the  United  States,  especially  of  the  mackerel,  menhaden,  blue- 
fish,  etc.,  you  will  proceed,  as  soon  as  the  steamer  is  ready,  to  Norfolk, 
Va.,  there,  if  convenient,  to  go  into  dock,  and  then  take  on  board  coal 
for  the  trip.  After  that  you  will  continue  the  voyage,  at  the  earliest 
possible  moment,  to  the  waters  of  the  Bahama  Islands,  as  there  is 
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reason  to  believe  that  the  yet  undetected  winter  abode  of  the  Mi  men- 
tioned may  be  found  to  be  in  that  vicinity. 

K  encountered,  you  will  note  the  comparative  number  of  the  finh,  tklr 
character  and  peculiarities ;  and  also  determine  whether  they  carry  oo 
the  operations  of  spawning,  and,  if  so,  under  what  circumstances.  loo 
will  also  note  any  facts  that  may  present  themselves  to  you  as  tootkr 
species  of  fish,  such  as  sheepshead,  Spanish  mackerel,  drum,  and  otha 
useful  food-fishes  known  on  the  coast  of  the  United  States  or  pecoliar 
to  those  waters ;  and  will  secure  specimens  of  the  various  kinds  for  tbe 
purpose  of  more  critical  examination  on  the  return  of  the  vessel  to 
Washington. 

As  in  previous  cruises,  you  will  make  collections  by  trawl,  dredge,  or 
otherwise,  of  the  marine  animals  inhabiting  the  waters,  whether  verte- 
brate or  invertebrate,  and  will  gather  as  many  data  as  you  can  respect 
ing  their  relationship  to  e%ch  other  and  to  their  physical  surroandings. 

The  Navy  Department  having  expressed  a  desire  to  have  a  series  d 
soundings  made  in  the  Bahama  seas  for  the  purpose  of  extending  oor 
hydrographical  knowledge,  you  are  authorized  to  do  what  yon  can  in 
this  connection  without  endangering  the  safety  of  the  men  or  tbe  res- 
sel  under  your  command.  It  is  understood  that  the  extra  expense  of 
any  work  done  in  behalf  of  the  Navy  Department  is  to  be  defraj'ed  by 
a  supply  of  coal  not  to  exceed  200  tons  for  the  trip ;  and  for  this  tbe 
Department  has  authorized  you  to  call  upon  the  coal  depots  at  Eej 
West  or  Pensacola. 

You  will  give  the  scientific  corps  accompanying  the  vessel  all  possible 
facilities  in  carrying  out  their  investigations,  allowing  them  sach  op- 
portunities for  visiting  the  shores  and  bringing  them  on  board  ^gm  as 
may  best  aid  in  their  work.  Mr.  James  E.  Benedict,  as  heretofwt, 
will  act  as  chief  of  the  scientific  party,  aided  by  Thomas  Lee  and  Wfl- 
lard  Nye,  jr. 

Eespectfully, 

SPENCEE  F.  BAIED, 

CammisMumiT' 

Lieut-Commander  Z.  L.  Tanner, 

Commanding  Steamer  Albatross j  Navy-Yard^  City. 

U.  S.  Commission  op  Fish  and  Fisheries, 

Washington^  D.  C,  February  2, 1886. 

Dear  Sm :  Li  continuation  of  my  original  detail  of  Messrs.  Leeaod 
Nye  as  assistants  to  Mr.  Benedict  in  the  natural  history  work  of  Uie 
Albatross  during  her  coming  cruise,  I  have  taken  advantage  of  tlie  »• 
turn  from  California  and  the  Arctic  Ocean  of  Mr.  Charles  H.  Town- 
send,  of  the  Fish  Commission,  and  arranged  to  have  him  acoom|»aoy 
the  vessel  on  the  Bahama  trip.  Ho  is  a  gentleman  of  most  eiceltefl^ 
ciualifications,  and  I  have  no  doubt  you  will  find  him  a  pleasant  addi 
tion  to  the  scientific  corps. 
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You  will  please  arrange  to  have  bim  mess  in  the  ward-room,  aod 
give  bim  comfortable  accommodations  in  any  stateroom  tbat  may  be 
vacant. 

Mr.  Townsend  is  an  accomplished  collector  and  natoialist,  and  bas 
been  in  tbe  service  about  three  years. 
Tears  truly, 

S.  F.  BAIRD. 
Oapt.  Z.  L.  Tanmeb, 

Commanding  Steamer  Albaby>B8,  Navy-Yard,  City. 

Bureau  of  Navioatiom,  Navy  Department, 

Waihington,  D.  0.,  January  18, 1886. 

Deab  Sib:  Ileanifh>mLieuteDaQt-CommanderTanner,commaDdiDg 
the  U.  S.  Fish  Commission  steamer  Albatross,  that  It  is  joar  intention 
that  the  vessel  shall  craise  in  tbe  vicinity  of  the  Bahama  Islands  and  the 
Gulf  Stream,  engaging  in  work  connected  with  the  Commission,  and 
tbat  it  will  not  interfere  with  tbis  work  for  Lieutenant-Commander  Tan- 
ner to  fill  several  important  gaps  in  tbe  lines  of  deep-sea  soundings  in 
tbat  vicinity,  provided  tbat  tbe  additional  coal  required  for  this  purpose 
can  be  transferred  from  the  Kavy  Department. 

I  have  therefore  to  request  tbat,  if  practicable,  the  necessary  sound- 
ings indicated  in  the  accompanying  chart  by  red  lines  may  be  taken, 
and  to  state  that  the  actual  amount  of  coal  consumed  by  tbe  Albatross 
for  steaming  parposes,  while  so  employed,  will  be  issued  to  tbat  vessel 
at  Key  West,  not  exceeding  in  amount  200  tons. 

Very  respectfully,  your  obedient  servant,     * 

J.  G.  WALKElt, 

Chief  of  Bureau, 

Prof.  Sfemoeb  F.  Baied, 

Commissioner  of  Fish  and  Fisheries,  Washington,  D.  C. 

We  passed  Cape  Henry  at  2.10  p.  m.  with  clear  weather  and  moderate 
NW.  gale.  Cautionary  off-shore  signals  were  flying  at  Norfolk,  Fort- 
ress Monroe,  and  Cape  Henry.  The  wind  continued  during  the  night, 
and  at  meridian  tbe  following  day  backed  to  SW.,  blowing  a  fresh  gale 
until  noon  of  the  22d,  gradually  decreasing  iu  force  to  a  moderate 
breeze  from  west  in  the  evening. 

We  commenced  sounding  to  the  northward  of  Great  Abaco  on  the 
momihg  of  the  23d,  iu  557  fathoms,  latitude  28^^  41'  N.,  longitude  78° 
Oy  W.,  and  ran  a  line  to  the  eastward,  reaching  a  depth  of  2,845  fath- 
oms, in  latitude  28°  43'  N.,  longitude  76°  26'  W. 

From  5  to  5.30  p.  m.  we  swuug  ship  under  steam,  observing  azimuths 
of  the  sun  on  every  otlier  point  of  the  comx>a83  in  order  to  ascertain 
errom  due  to  lociil  attractiou. 

We  then  steamed  to  the  southward,  and  at  12.51  u.  m.  ou  the  24tb 
sounded  iu  3,lttO  fatlioius,  latitude  28°  'Ji'  42"  N.,  longitude  TIP  10'  25" 
W.  1  li  was  a  surprise  to  us,  as  the  soundings  on  the  chart  to 
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the  northward  and  south  ward  did  not  lead  as  to  expect  more  than  2,800 
fathoms.  A  line  was  then  run  to  the  southward,  terminating  in  677 
fathoms,  latitude  27o  38'  K.,  longitude  76©  23'  24"  W.,  thence  to  the 
northward  and  eastward  to  latitude  27^  5r  K,  longitude  75°  53'  30'' 
W.,  where  a  depth  of  2,599  fathoms  was  found.  The  wire  parted  while 
reeling  in,  and  we  lost  the  specimen  cup  and  thermometer.  The  break 
was  attributed  to  an  imperfect  splice,  but  we  subsequently  learned  that 
it  was  caused  by  a  partial  collapse  of  the  drum. 

The  weather  was  boisterous  during  the  day,  and  although  the  work 
was  carried  on  successfully,  it  was  at  considerable  expense  of  labor 
and  fuel  and  no  little  personal  discomfort. 

The  wind  continued  from  east  to  south  during  the  25th,  with  a  bean 
head  sea.  One  sounding  only  was  taken  during  the  day,  in  2,7G1  fath- 
oms, latitude  27°  30'  N.,  longitude  75o  35'  W.  The  wire  parted  again 
while  heaving  in,  and  the  thermometer  and  specimen  cup  were  lost  The 
line  was  continued  to  San  Salvador,  or  Watling's  Island,  the  greatest 
depth  found  being  2,709  fathoms.  We  reached  the  island  and  anchored 
off  Cockburn  Town  at  9  p.  m.  on  the  26th.  The  settlement  as  sea 
from  seaward  consists  of  a  small  group  of  white  houses,  a  tall  flagstaff, 
and  two  or  three  boat-houses  on  the  beach.  In  approaching  from  the 
northward,  Eiding  Eock  Point  will  be  recognized  by  three  isolated  pahn 
trees  just  back  of  it,  overtopping  all  other  foliage.  The  coast  from  the 
point  to  the  settlement  is  a  series  of  low  rocky  cliffs,  a  white  sand 
beach  commencing  at  the  latter  point.  To  reach  the  anchorage,  bring 
the  flagstaff  to  bear  east  and  stand  in  slowly,  keeping  the  lead  going, 
and  anchor  in  from  14  to  7  fathoms,  white  sand  bottom.  Boats  land  on 
the  sand  beach  in  front  of  the  settlement. 

There  is  a  lighthouse  in  process  of  construction  on  Dixon's  Bill 
about  two  miles  from  NE.  i)oint,  and  one  mile  from  the  eastern  shore. 
The  tower  is  of  limestone  and  is  being  built  in  the  most  substantial 
manner.  Its  base  is  100  feet  above  the  sea,  and  the  center  of  focas  (w 
feet  above  the  base,  making  a  total  height  of  1G5  feet  above  tbe  sea. 
It  is  to  have  a  first-order  lens,  and  will  be  completed  in  about  a  year. 

Water  is  procured  from  wells,  and  is  very  hard.  Good  mutton,  fowls, 
eggs,  sweet  potatoes,  and  the  fruits  of  the  season  can  be  procured  at 
fair  prices. 

The  magistrate,  Maxwell  I^airn,  esq.,  the  only  white  man  living  on 
the  island,  is  a  naturalized  American  citizen,  and  was  formerly  a  shijv 
master  sailing  from  Philadelphia.  Lieut.-Commander  James  M.  For- 
syth, U.  S.  N.,  a  relative  of  Mr.  Kairn,  had  written  him  of  our  comin?, 
and  he  had  been  looking  for  us  for  several  weeks.  He  received  us  very 
kindly  and  made  prompt  and  very  satisfact>ory  arrangements  for  tbe 
accommodation  of  a  couple  of  naturalists  wo  wished  to  leave  on  tht 
ishmd  while  the  vessel  went  to  Rum  Giiy.  Ho  gave  his  office  for  $ 
laboratory  and  sleeping  quarters,  and  took  them  to  his  own  table  for 
meals. 
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MeBsrs.  Lee  and  Nye  were  detailed  to  remain  behind,  and  they  were 
landed  on  the  morning  of  the  27th  with  everything  necessary  for  the 
proseontion  of  their  work.  After  seeing  them  established  in  their  new 
quarters  we  got  under  way  about  noon  and  ran  a  line  of  soundings  to 
fium  Gay,  the  greatest  depth  of  water  being  1,264  fathoms,  white  coral 
ooze. 

We  arrived  and  anchored  in  Port  Nelson,  Eum  Cay,  at  5.30  p.  m., 
hauled  fires,  and  made  preparations  for  work  on  and  about  the  island. 

We  were  met  here  by  still  other  friends  and  relatives  of  Lieut-Com- 
mander Forsyth,  whom  he  had  informed  of  our  expected  arrival.  They 
exerted  themselves  to  make  our  stay  pleasant  and  rendered  material 
assistance  in  the  prosecution  of  our  work. 

The  following  day  being  Sunday  no  work  was  done.  The  collectors 
were  away  at  early  daylight  on  Monday,  and  their  explorations  were 
prosecuted  vigorously  during  the  remainder  of  our  stay.  On  board  ship 
we  overhauled  the  sounding  apparatus,  and  while  transferring  the  wire 
from  the  working  reel  for  the  purpose  of  overhauling  splices,  &c.,  we 
found  the  drum  partially  collapsed,  thus  accounting  for  our  loss  of  wire 
on  the  outward  trip.  We  then  mounted  a  new  and  heavier  reel.  Should 
it  show  signs  of  weakness,  it  would  be  advisable  to  adopt  some  other 
and  stronger  tj'pe,  which  can,  I  think,  be  readily  procured. 

A  plan  of  Port  Nelson  and  St.  George's  Bay,  or  Manof-War  anchorage 
was  made  by  Lieutenant  Scott,  assisted  by  Ensign  Hogg. 

We  made  a  fair  collection  of  the  fishes  of  the  island,  but  our  attempts 
to  gain  information  regarding  their  spawning  habits  resulted  in  abso- 
lute failure,  the  natives  having  little  or  no  knowledge  of  the  subject. 
When  questioned  about  migratory  fishes,  such  as  mackerel,  shad,  and 
menhaden,  they  said  they  were  unknown  among  the  islands,  but  blue- 
fish  were  taken  at  any  season  of  the  year.  I  was  unable  to  identify  the 
blue-fish  of  the  islands  with  our  northern  fish  of  that  name,  those  I  saw 
being  *^  parrot  fish,''  of  a  deep  blue  color  and  called  blue-fish  by  the 
natives. 

We  continued  our  practice  of  rendering  medical  aid  to  the  people  of 
the  islands  where  they  had  no  resident  physician,  the  ship  furnishing 
necessary  medicines  if  they  could  be  spared  from  the  stores.  Dr.  Flint 
gave  a  portion  of  each  day  to  the  care  of  the  sick,  and  his  name  will  be 
long  remembered  by  the  people  of  Eum  Cay  for  his  kindness  and  at- 
tention. 

The  harbor  and  settlement  of  Port  Nelson  lie  on  the  south  side  of 
Bum  Cay,  about  6  miles  east  of  Sandy  Point,  the  western  ^xt^emity 
of  the  island.  The  harbor  is  formed  by  a  reef  running  westward  from 
Sumner's  Point.  The  channel  is  narrow  and  intricate  for  vessels  of 
more  than  10  feet  draught,  and  should  not  be  attempted  without  a  pilot ; 
18  feet  can  be  carried  through  the  channel. 

St.  G-eorge's  Bay,  or  Man-of-War  anchorage,  lies  to  the  westward  of 
Port  Nelson,  and  is  in  fact  a  part  of  the  same  bay,  separate  names  being 
S.  Mis.  90 39 
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given  to  designate  different  localities  in  the  same  harbor.  It  is  easy  of 
access,  the  channel  being  straight  and  clear,  with  a  depth  of  24  feet.  A 
vessel  intending  to  enter  St.,  George's  Bay  should  keep  in  blue  water, 
outside  of  the  reef,  until  the  conspicuous  white  house  on  Cottonfield 
Point  bears  K  by  E. ;  then  stand  in  for  it  until  inside  the  reef,  when 
she  may  anchor  in  any  desired  depth,  white  sand  bottom.  This' anchor- 
age is  safe  in  all  ordinary  weather. 

The  settlement  of  Port  Nelson  will  be  recognized  at  a  distance  by  a 
grove  of  tall  cedar  trees  near  the  center  of  the  village  which  overtop 
all  other  foliage.  The  Government  flagstaff  marks  the  head  of  a  small 
wharf  having  4  feet  of  water  at  its  outer  end.  The  white  house  re- 
ferred to  on  Cottonfield  Point  is  about  1 J  miles  to  the  westward  of  the 
flagstaff. 

A  poor  quality  of  beef,  good  mutton,  fowls,  eggs,  sweet  potatoes, 
and  fruits  of  the  season  were  obtained  at  fair  prices.  The  water  is  pro- 
cured from  wells  in  which  the  tides  rise  and  fall,  and  is  decidedly  hard. 

The  following  brief  historical  sketch  by  Lieut-Commander  James  M. 
Forsyth,  U.  S.  N.,  a  native  of  the  islaud,  is  replete  with  interesting 
facts  and  reminiscences :  . 

"  Eum  Cay,  one  of  the  Bahama  group,  is  probably  identical  with 
Santa  Maria,  the  second  island  touched  at  *by  Columbus.  Little  is 
known  of  its  history  until  the  latter  part  of  the  eighteenth  century,  when, 
with  the  adjacent  islands,  it  became  the  refuge  of  a  number  of  loyalists 
from  the  Carolinas  and  other  parts  of  the  United  States.  Most  of  these 
refugees  had  been  engaged  in  cotton  growing  in  their  former  homes, 
owned  slaves  whom  they  brought  with  them,  and  continued  the  culti- 
vation of  cotton.  The  island  at  this  time  was  well  wooded,  and  in  clear- 
ing for  fields  the  lignum-vitw  and  the  dye  woods  not  only  paid  all  ex- 
penses, but  gave  a  fair  profit.  The  cotton,  hard  wood,  and  dye  woods 
were  annually  shipped  to  England  through  agents  in  Nassau,  and  sup- 
plies were  received  at  the  island  through  the  same  channel.  Later  on, 
probably  about  1818,  the  salt  industry  began  to  be  developed.  The 
island  has  one  of  the  best  salt  ponds  in  the  Bahamas,  lying  convenient 
to  a  safe  and  commodious  anchorage.  The  salt  was  manufactured  by 
solar  evaporation,  and  exported  direct  to  the  United  States  and  British 
provinces.  For  a  period  of  about  fifty  years  the  island  was  fairly  pros- 
perous. Then  the  abolition  of  slavery  began  to  be  pressed  on  the  col- 
onists by  the  British  government,  causing  an  unsettled  state  of  affairs 
until,  finally,  emancipation  was  proclaimed.  Naturally  this  worked  great 
changes  in  the  control  of  labor.  The  wants  of  the  newly  liberated  slaves 
were  few  and  simple,  and  in  a  country  where  the  climate  was  mild  and 
sea  and  soil  readily  yielded  the  mere  necessaries  of  life,  tlie  laborer  with 
his  new  found  liberty  was  quite  independent.  Some  of  the  proprietors 
of  land  became  disheartened  and  left  the  island.  Those  who  remained 
found  that  cotton  could  not  be  profitably  cultivated  with  the  uncertain 
labor  of  their  former  slaves,  and  as  the  supply  of  valuable  woods  was 
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it  exiiausted,  salt  became  the  leading  product.    From  1840  tp  1852 

e  was  exported  from  Eum  Cay  between  100,000  and  250,000  buHbels 

dt  yearly,  reaching  the  highest  production  i  n  1852.    The  prices,  paid 

lelivery  on  board  generally  cash  down,  ranged  from  10  to  15  cents 

lahel;  10  cents  was  considered  fair  profit,  12  cents  very  good,  and  15 

8  extra.    In  Kovember,  1853,  a  severe  hurricane  struck  the  island 

caused  great  damage.    The  sea  broke  into  the  reservoir  of  the  salt 

i,  injured  the  canals  and  wharves,  and  gave  the  salt  business  a  set- 

i:  from  which  it  never  fully  recovered.    During  the  Crimean  war, 

t-'56,  prices  went  up  to  25  cents  a  bushel.    The  demand  exceeded  k 

supply,  for  the  damage  inflicted  by  the  1853  hurricane  limited  the  ! 

luction.    Since  that  time  the  output  of  salt  has  gradually  decreased,  | 

is  now  small,  the  shipment  of  a  cargo  being  an  event.    This  decline  | 

reduction  was  due  to  various  causes,  foremost  among  which  were  ] 

petition,  sharply  pressed,  an€  the  protective  tariff  •pla<;ed  on  salt 

he  United  States.    Early  in  the  fifties  the  salt  ponds  at  Inagua  and 

;une  Islands  were  taken  hold  of  by  enterprising  men  who  com- 

ded  capital.    Superior  fo^cilities  for  loading  and  quicker  dispatch 

)  promised  to  vessels  and  great  pains  taken  to  secure  charters  in  \ 

United  States  and  at  St.  Thomas  (at  that  time  a  notod  port  of  call  \ 


» 


Nest  India  traders  who  were  in  search  of  homeward  bound  cargoes).  " 

I  turned  the  trade  into  a  new  channel.  Then  the  United  States 
F  on  salt  cut  the  price  down  so  low  that  profit  on  the  iudustiy  was  j 

)ssible.  With  the  loss  of  this  trade  the  i)opulation  decreased,  peo- 
leaving  the  island  to  search  for  employment.  In  1850  the  popula- 
was  about  800,  of  whom  35  were  whites.    At  present  it  is  about  ^ 

of  whom  3  are  whites.  The  inhabitants  are  as  a  whole  an  iudus- 
18,  law-abiding  people.  Their  deliberate  methods  of  labor  are  at 
!S  aggravating  to  foreigners,  yet  they  are  capable  of  long-continued 
severe  effort  and  will  work  faithfully  when  sure  of  fair  wages  and 
ain  pay.  At  plodding,  steady  labor  they  do  not  excel,  a  trait  more 
effect  of  climate  than  anything  else.  In  the  season  of  salt  raking 
the  loading  of  vessels  their  quick,  cheerful  mode  of  work  cannot  be  ' 

massed.  The  strong  hold  the  salt  industry  had  on  the  laboring  class 
due  to  the  fact  that  the  main  work  was  done  in  large  comi)auies  ' 

I  song  and  excitement,  the  returns  were  prompt  and  distributed 
>st  at  once,  whilst  there  were  long  periods  when  the  laborer  was 
berty  to  enjoy  his  ease  in  a  fine  climate  and  work  as  he  i)leased  on 
3wn  little  holding.  Emancipation  was  disastrous  to  the  i)roprietors, 
shows  a  strong  balance  in  its  favor  in  the  comparative  happiness  and 
fort  it  has  given  to  the  colored  people.  Even  those  who  mourn 
t  over  the  decadence  of  the  Bahamas  must  admit  that  it  has  proved 
e  the  greatest  good  to  the  greatest  number.  At  Rum  Cay  all  busi- 
is  in  the  hands  of  the  blacks,  several  of  whom  show  marked  ability, 
^ity,  and  intelligence.  There  are  several  churches  and  a  public 
ol,  where  the  rudiments  of  an  English  edncation  are  taught.    The 
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inhabitants  of  this  island  as  a  commuDity  were  never  wreckers.  They 
are  skillfol  and  fearless  boatmen,  good  fishermen,  and  make  capital 
sailors  on  the  small  craft  of  the  Bahamas.  They  still  cling  to  the  hope 
that  the  removal  of  the  United  States  tariff  on  salt  will  restore  some  of 
the  old-time  prosperity,  bnt  there  is  donbt  if  such  would  be  the  case. 
The  trade  has  songht  new  channels  and  is  hard  to  turn  back ;  and  new 
deposits  of  salt  have  been  found  in  the  United  States.  The  use  of 
canned  provisions  for  sea  life,  and  the  supply  of  armies  and  navies,  has 
lessened  the  demand  for  salt  provisions,  so  that  the  future  of  the  island 
must  depend  on  agriculture  and  stock  raising. 

^^  Pineapple  culture  has  been  started  of  late  years,  the  first  cargo  being 
shipped  tp  the  United  States  about  1378.  At  present  four  or  five  car- 
goes are  shipped  every  year,  and  the  prospect  for  success  is  good.  Fiber 
plants  of  several  varieties  grow  readily  and  efforts  are  being  made  to 
cultivate  them.  Some  attempt  is  also  being  made  to  establish  cocoanut 
groves.  The  agricultural  products  of  the  island  were  never  sufficient 
to  support  the  population,  mainly  because  more  attention  was  given  to 
salt  raking  as  more  remunerative.  Supplies  were  obtained  from  Wat- 
ling's  and  Long  Islands.  At  present,  with  a  reduced  population,  the 
products  are  still  insufficient  to  supply  the  people,  though  Indian  coru, 
Guinea  corn,'  sweet  potatoes,  yams,  peas,  tomatoes,  beans,  okra,  melons, 
bananas,  plantains,  and  oranges  are  produced.  Cattle,  sheep,  and  hogs 
are  reared  to  some  extent  and  shipped  to  Nassau.  Under  a  careful 
system  of  agriculture  these  products*  might  be  largely  increased,  but  un- 
fortunately a  method  of  working  land  on  shares,  established  just  after 
emancipation,  has  educated  the  laborer  into  carelessness  as  to  the 
life  of  the  soil.  No  manuring  is  attempted,  and  land  is  worked  until  it  is 
exhausted ;  then  new  tracts  are  cleared.  A  liberal  use  of  fire  in  clearing 
often  does  harm.  The  soil  is  light  and  mainly  composed  of  vegetable  mold 
and  is  inj  ured  as  to  producing  qualities  by  the  passiug  over  it  of  the  flames. 
This  working  on  shares,  with  its  inherent  defects,  is  not  the  fault  of  the 
colored  people,  but  is  rather  a  legacy  from  the  old  slavery  times,  when, 
after  emancipation,  the  freedman  had  no  capital  but  his  daily  labor, 
whilst  the  proprietors  held  the  land.  The  only  way  to  bring  land  and 
labor  together  was  to  start  this  share  culture,  one-third  of  the  prod- 
uct going  to  the  land  owner.  This  system  is,  however,  steadily 
being  displaced  by  that  of  the  small  freeholder.  The  colored  man's 
first  ambition  is  to  own  his  house  and  plot  of  ground.  The  descendants 
of  the  slaves  are  therefore  buying  land  from  the  government  and  the 
descendants  of  the  slaveowners,  often  becoming  owners  of  the  land 
where  their  forefathers  were  held  in  slavery,  go  that  at  the  present  time 
a  large  portion  of  the  island  is  owned  by  the  colored  race.  The  soil 
will  give  rich  returns  when  carefully  cultivated,  and  as  a  quiet  home  for 
the  small  freeholder  of  the  colored  people  it  can  hardly  be  equaled. 
A  bad  year  may  come,  caused  either  by  drought  or  hurricane,  but  a  little 
forethought  iu  the  good  years  will  render  the  owner  of  five  or  ten  acres 
of  land  more  independent  and  comfortable  than  a  laboring  man  can  pr 
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sibly  be  auy  where  else  in  the  world.  Land  is  cheap,  government  lands 
selling  at  five  shillings  sterling  per  acre.  There  is  no  tax  on  land,  so 
with  ordinary  industry  a  home  may  easily  be  kept.  If  there  was  a 
sure  market  and  quick  transportation  for  fruit  and  vegetables  produc- 
tion would  be  stimulated;  for  each  owner  would  strive  to  keep  his 
holding  at  its  best.  The  day  may  come  when,  with  the  waters  of  the 
Bahamas  used  as  a  winter  cruising-ground  by  American  yachtsmen, 
and  Kassau  the  headquarters  and  winter  resort  it  should  be,  there  will 
be  the  desired  increased  demand  for  out-island  produce  and  an  incentive 
given  to  more  careful  and  thorough  work." 

At  5.50  a.  m.,  March  8,  we  got  under  way  and  ran  a  line  of  soundings 
to  Conception  Island,  the  greatest  depth  being  1,017  fathoms*.  Arriving 
off  the  western  side  of  the  island  about  11  a.  m.  the  naturalists  went 
on  shore  for  a  few  hours.  We,  in  the  mean  time,  steamed  several  miles 
off  shore  and  lowered  the  trawl  in  1,169  fathoms,  white  coral  ooze 
bottom.  After  dragging  a  few  minutes  it  fouled  on  one  of  the  project- 
ing coral  rocks  which  crop  up  at  intervals  throughout  the  Bahamas, 
even  in  the  deepest  water.  We  succeeded  in  getting  the  trawl  on  board, 
with  the  net  somewhat  torn,  after  several  hours'  effort,  only  to  find  a 
few  shrimp,  a  small  octopus,  and  a  few  minute  forms  in  the  bag.  Our 
experience  has  been  the  same  on  all  coral  sand  or  ooze  bottoms,  which 
seem  to  be  almost  barren  of  life. 

The  naturalists  returned  at  2.45  p.  m.  with  a  large  number  of  birds 
and,  the  trawl  being  up,  a  few  minutes  later  we  started  ahead,  running 
a  line  of  soundings  to  Columbus  Point,  Cat  Island,  the  greatest  depth 
being  845  fathoms,  developing  a  connecting  ridge  between  the  islands. 

We  sounded  in  22  fathoms  on  the  reef  off  Columbus  Point  about 
dusk,  and  a  few  minutes  later  slowed  down  and  put  over  the  large  sur- 
face tow-net.  Very  little  life  was  found.  During  the  night  a  line  of 
soundings  was  carried  to  Watling's  Island,  developing  a  depth  of  2,482 
fathoms.  At  daylight  on  the  morning  of  the  9th  we  anchored  off 
Cockbum  Town,  took  Messrs.  Lee  and  Nye  on  board,  and  returned  to 
Bum  Cay,  anchoring  in  St.  George's  Bay  at  4.40  p.  m.  We  were  under 
way  at  6.15  a.  m.  on  the  10th,  and  ran  a  line  of  soundings  to  Cape  Sta. 
Maria,  north  end  of  Long  Island;  thence  to  the  SW.  end  of  Cat 
Island,  where  we  arrived  at  5.27  p.  m.  and  anchored  for  the  night  at 
Hawk's  Nest  anchorage.  The  greatest  depth  found  during  the  day  was 
1,398  fathoms,  between  Bum  Cay  and  Long  Island,  and  1,056  fathoms 
between  the  latter  and  Cat  Island. 

Hawk's  Nest  anchorage  is  safe  and  convenient,  with  northerly  or  east- 
erly winds.  We  anchored  in  7  fathoms,  white  sand  bottom,  the  build- 
ings on  Hawk's  Nest  hill  bearing  ENE.,  with  the  western  extremity  of 
the  reef  about  300  yards  distant. 

The  naturalists  landed  at  daylight  the  following  morning  and  re- 
tamed  at  10.30  a.  m.,  when  we  got  under  way  and  ran  a  line  of  sound- 
ings across  Exuma  Sound  to  the  NW.  end  of  Exuma  Island,  thence  to 
the  south  end  of  Eleuthera  Island,  arriving  and  anchoring  at  Miller's 
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anchorago  at  6.43  a.  m.  on  the  12 th.    The  naturalists  landed  an  honr. 
later  and  made  a  successful  hunt  for  birds,  reptiles,  &c. 

At  1.50  p.  m.  we  got  under  way  and  made  two  hauls  with  the  tangles 
on  the  edge  of  the  reef  in  36  and  369  fathoms.  The  bottom  was  ex- 
ceedingly rough,  the  tangles  fouling  soon  after  they  handed  on  the  reel*. 
We  secured  very  few  specimens  besid«  fragments  of  coral  rock  which 
were  detached  by  dragging  the  apparatus  over  the  uneven  surfaces. 
Finding  the  work  difficult  and  almost  wholly  unproductive,  we  returned 
to  our  anchorage  at  4.55  p.  m. 

We  were  under  way  again  at  1.16  a.  m.,  March  13,  and  ran  a  line  of 
soundings  to  Wide  Opening,  thence  to  the  head  of  the  Sound.  At  2.05 
p.  m.  we  lowered  the  trawl  in  791  fathoms,  white  coral  ooze,  landing  it 
on  deck  at  4.53  p.  m.,  with  a  few  shrimp,  a  fragment  of  a  holothurian, 
a  quantity  of  dead  coral,  &c.,  the  mud-bag  being  filled  with  the  white, 
pasty  ooze  of  the  bottom. 

The  results  of  this  haul  confirm  our  former  experience  of  the  barren- 
ness of  waters  where  the  bottom  is  composed  of  coral  sand  or  ooze. 
The  haul  finished,  we  started  for  the  channel  between  Eleuthera  and 
Little  San  Siilvador  Islands^  sounding  1^  miles  inside  the  reef  in  476 
fathoms,  and  one-half  mile  outside  in  926  fathoms.  The  depth  increased 
to  2,664  fathoms  30  miles  to  seaward  in  a  northerly  direction,  latitude  25° 
2'  45''  N.,  longitude  75^  43'  W.  Having  completed  the  line,  we  steamed 
for  N.E.  banks  off  Korthern  Eleuthera,  running  a  line  of  soundings 
from  11  fathoms  on  the  banks,  to  2,663  fathoms,  latitude  25©  44'  45"  N., 
longitude  70^  23'  15"  W.  The  last  sounding  was  taken  at  5.10  p.  m., 
March  14.  We  then  stood  for  Nassau,  New  Providence,  under  low 
speed,  arriving  and  mooring  in  the  harbor  at  7.15  a.  m.,  March  l8. 
We  were  visited  by  the  harbor-master  and  health  officer,  and  promptly 
granted  pratique.  A  boat  was  sent  for  the  United  States  Consul,  T.  J. 
McLain,  who  visited  the  ship.  At  3  p.  m.,  accompanied  by  the  United 
States  consul,  I  made  an  official  call  on  his  excellency  the  governor, 
Henry  A.  Blake.  It  being  the  closed  season,  a  license  for  our  natur- 
alists to  shoot  birds  for  specimens  was  requested,  and  granted  as  fol- 
lows: 

Government  Hou^k, 

Bahamas^  March  17,  1886. 
In  virtue  of  tlie  authority  vested  in  me  by  the  terms  of  the  48th  Vic- 
toria, chapter  10,  I  hereby  grant  permission  to  the  undernamed  per- 
sons to  take,  during  the  year  1886,  whatever  birds  or  eggs  of  birds, 
protected  by  the  provisions  of  the  said  act,  they  may  require  for  the 
purposes  of  the  scientific  expedition  of  which  they  are  members. 

HENRY  A.  BLAKE, 

Oovemor. 

Jas.  E.  Benedict,  C.  H.  Townsend,  F.  L.  Washburn,  Thomas  Lee, 
W.  Nye,  jr. 

HENRY  A.  BLAKE, 

Governor. 
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The  birds  mentioned  in  the  act  are:  Wild  pigeons,  partridges,  doves, 
flamingoes,  boobies,  man-of-war  birds,  pimlies,  noddies. 

The  governor  very  kindiy  sent  us  the  following  letter  also,  which  is 

evidence  of  his  friendly  interest  in  our  work,  and  desire  to  assist  in  its 

prosecution : 

Government  House, 

NassaUj  March  17,  1886. 
To  whom  it  may  concern : 

The  governor  requests  that  public  officers  and  other  inhabitants  of 

the  islands  of  this  colony  will  afford  every  assistance  in  their  power  to 

the  naturalists  on  board  the  U.  S.  S.  Albatross,  who  are  engaged  in 

Bcientific  investigations. 

HENRY  A.  BLAKE, 

Oovernar. 

The  work  of  collecting  and  investigation  was  carried  on  vigorously 
during  our  stay  in  port,  and  large  numbers  of  rjire  and  interesting  spec- 
imens were  obtained. 

His  excellency  the  governor  visited  the  ship  on  the  17th,  and  spent 
several  hours  in  inspecting  the  apparatus,  examining  the  specimens, 
and  familiarizing  himself  with  our  methods.  He  has  a  good  knowledge 
of  natural  history,  and  is  doing  useful  work  in  that  branch  of  science 
himself;  hence  his  study  of  our  apparatus  and  methods  was  with  un- 
usual interest  and  intelligence. 

At  6.10  a.  m.,  March  24,  we  left  the  harbor  of  Kassau,  and  ran  a  line 
of  soundings  to  the  south  end  of  Great  Abaco,  the  maximum  depth  being 
1,490  fathoms.  At  5.25  p.  m.  we  anchored  off  Soldiers'  Road  Settlement 
and  landed  Messrs.  W.  Nye,  jr.,  and  C.  H.  Townsend,  with  necessary 
supplies  and  apparatus  for  the  prosecution  of  their  work  while  the  ves- 
sel was  absent.  This  anchorage  is  safe  with  winds  from  NW.  and  N. 
to  E.  The  Albatross  anchored  in  7  fathoms,  white  sand  bottom,  Hole- 
in-the-Wall  light-house  bearing  ENE.  three- fourths  E.  in  sight  over  the 
land.  We  left  the  anchorage  at  8.10  p.  m.,  and  ran  a  line  of  soundings 
through  NW.  Providence  Channel  to  Great  Isaac's,  thence  proceeding 
direct  to  Key  West,  Fla.,  where  we  arrived  and  anchored  at  2.05  p.  m., 
March  26.  The  flagship  Tennessee,  flying  the  flag  of  Acting  Bear- Ad- 
miral James  E.  Jouett,  the  Powhatan,  Galena,  Swatara,  and  Yantic 
were  at  anchor  in  the  harbor,  and  the  U.  S.  Coast  and  Geodetic  Survey 
steamer  Blake  arrived  during  the  evening.  The  fleet  left  at  11.45  a.  m., 
March  28,  and  the  IT.  S.  S.  Brooklyn  came  in  and  went  to  the  coal 
wharf. 

At  1.40  a.  m.,  on  the  30th,  fire  broke  out  in  a  building  adjoining  the 
San  Carlos  theater,  and  quickly  spreading  among  the  dry  wooden  struct- 
ures in  the  vicinity,  soon  became  totally  unmanageable  in  the  absence 
of  suitable  fire  apparatus.  A  working  party  of  thirty  men,  under  com- 
mand of  the  executive  oflScer,  Lieutenant  Waring,  was  sent  on  shore  from 
this  vessel  at  2  a.  m.,  and  fought  the  fire  until  3  p.  m.,  when  it  was  under 
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control.  Ensigns  Berison  and  Hogg  and  Mr.  Thomas  Lee  volunteered 
their  services,  and  rendered  valuable  assistance.  The  party  went  armed 
with  axes  and  a  coil  of  rope  for  palling  down  and  demolishing  buildings, 
as  that  was  about  the  only  method  of  fighting  the  fire  in  the  absence  of 
water  and  fire-engines.  Large  parties  well  officered  were  sent  from  the 
Powhatan  and  Brooklyn,  and  the  crew  of  the  revenue-cutter  Dix  were 
early  at  the  scene  of  fire.  Captain  Matthews,  of  the  Brooklyn,  with  his 
torpedo  corps,  leveled  many  buildings,  which  tended  to  narrow  the 
track  of  the  flames  as  they  swept  through  the  city  toward  the  water. 

Steam  was  raised  a^s  soon  as  it  was  seen  that  the  conflagration  was 
becoming  serious,  and  every  preparation  made  to  get  under  way  should 
assistance  be  required  in  moving  vessels  from  the  wharves.  Several 
men  were  detailed  to  carry  hot  coffee  and  hard-bread  from  the  ship  to 
the  parties  on  shore,  and  about  fifty  gallons  were  dispensed  in  this  way, 
much  to  the  comfort  of  both  officers  and  men.  All  the  business  portion 
of  the  city,  including  the  wharves,  was  burned,  beside  several  large 
cigar  factories  and  many  dwellings.  The  government  property  was 
saved. 

We  commenced  coaling  at  6.45  a.  m.,  on  April  2,  and  finished  at 
meridian  on  the  3d,  having  taken  on  board  127  tons. 

The  fire  disarranged  all  business  matters  on  shore  so  much  that  we 
were  unable  to  procure  money  for  the  use  of  the  vessel,  fresh  water  for 
the  boilers,  or  stores  for  officers  and  crew,  hence  it  was  determined  to 
go  to  Havana  for  the  articles  required.  As  there  was  a  wide  break  in 
the  soundings  between  American  Shoal,  on  the  Florida  coast,  and  Ma- 
tanzas,  we  took  the  opportunity  to  run  a  line  between  the  points  men- 
tioned. Leaving  port  at  5.10  p.m.  we  commenced  the  line  off  American 
Shoal  in  145  fathoms,  and  completed  it  at  12.45  p.m.,  April  4,  when 
we  started  for  Havana  under  steam  and  sail,  arriving  and  mooring  at 
one  of  the  government  buoys  at  6.30  p.m.  The  health  officer  visited 
the  ship  and  granted  pratique ;  and  officers  from  Spanish  and  German 
men-of-war  in  port  called,  tendering  the  usual  civilities.  These  calls 
were  returned  on  the  following  day,  when  I  also  visited  the  commodore 
(acting  admiral)  and  captain  of  the  port. 

The  services  of  the  government  water-boat  were  secured  and  the 
boilers  filled  on  the  6th,  preparations  for  sea  being  completed  in  the 
mean  time.  At  7.30  a.  m.,  April  7,  we  left  port  and  spent  the  forenoon 
hauling  the  tangles  near  the  reef  to  the  eastward  of  Monro  Castle,  taking 
126  PentacrinuSj  a  variety  of  coral,  Crustacea,  shells,  &c.  The  trawl 
was  lowered  at  2.09  p.  m.  in  1,025  fathoms,  and  landed  on  deck  at  4.45; 
a  water  haul.  The  current  was  so  strong  that  the  trawl  failed  to  reach 
the  bottom.  We  then  started  for  Key  West,  arriving  and  anchoring 
off*  the  government  wharf  at  6.17  a.m.  the  following  morning. 

At  7  a.  m.  we  went  alongside  the  Freeda'A.  Willey  and  took  from  her 
50  tons  of  coal  which  filled  the  bunkers  and  bags,  about  30  tons  being 
carried  on  deck.    We  cast  off  and  went  to  sea  at  5  p.m.,  and  at  6  a.m. 
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the  following  day  put  the  dredge  over  in  50  fathoms  off  Carysfort  Reef. 
Thirteen  hauls  of  dredge,  tangles,  and  trawl  were  made  during  the  day 
between  Carysfort, and  Fowey's  Rocks,  in  from  56  to  369  fathoms.  Large 
numbers  of  minute  shells,  numerous  Crustacea,  small  fish,  cephalopods, 
&c.,  were  taken.  We  continued  dredging  till  dark,  then  steamed  across 
the  straits  to  Great  Isaac's  and  ran  a  line  of  soundings  thence  to  SW. 
Point,  Great  Bahama  Island^  after  which  the  northern  part  of  NW. 
Providence  Channel  was  sounded,  the  greatest  depth,  869  fathoms, 
being  found  18  miles  west  of  Burrows  Cay.  The  last  sounding  was 
taken  at  10.16  i>.  m.,  and  we  then  steamed  direct  for  Soldiers'  Road 
anchorage.  Great  Abaco,  arriving  at  5.40  a.  m.,  April  11. 

While  engaged  in  sounding  the  NW.  Providence  Channel,  we  en- 
countered a  strong  NW.  current,  exceeding  2  knots  per  hour,  setting 
into  the  bight,  and  a  counter-current  of  some  force  to  the  southward 
and  eastward  along  the  line  of  reefs  from  Burrows  to  Gordo  Cays. 
Brisk  to  fresh  easterly  winds  prevailed. 

Boats  were  sent  for  Messrs.  Nye  and  Townsend,  who  had  been  on 
the  island  since  March  24.  They  appeared  in  good  condition,  and  re- 
ported fair  success  in  collecting.  Everything  being  on  board,  we  left 
at  8.30  a.  m.  for  Tongue  of  Ocean,  anchoring  in  4J  fathoms  on  the 
eastern  bank  at  10.40  p.  m.  We  were  under  way  again  at  5.20  the  fol- 
lowing morning,  and  at  7  a.  m.  anchored  off  Green  Cay  and  landed  the 
naturalists.  The  anchorage  i3  on  the  west  side  of  the  cay,  the  north- 
west and  southwest  points  projecting  slightly,  forming  an  open  bay 
protected  from  easterly  winds.  The  bottom  is  white  sand  and  there  is 
snfficient  room  for  vessels  to  anchor  and  swing. 

The  island  is  uninhabited  at  present,  but  gives  evidence  of  having 
supported  quite  a  large  population  in  earlier  times.  The  collectors  re- 
turned at  10.45,  much  pleased  with  their  success  and  anxious  for  an- 
other opportunity  of  landing  on  the  cay.  We  were  under  way  at  11  a. 
m.,  and  steaming  to  the  southward  passed  Booby  Rocks,  then  hauled 
up  to  the  southward  and  eastward  for  the  extremity  of  Tongue  of 
Ocean,  sounding  and  putting  the  tangles  over  in  36  fathoms  at  5.30  p. 
m.,  latitude  23^  34'  N.,  longitude  76o  33'  W.  It  was  an  exceedingly 
rough  coral  bottom,  and  \fre  anticipated  a  variety  of  specimens  usually 
found  on  such  ground,  but  our  catch  was  confined  to  a  few  sprays  of 
gorgonian  coral,  sponges,  mollusca,  and  crustacea.  Steaming  W.  by  S. 
one  mile  the  tangles  were  again  lowered  in  369  fathoms,  the  same  rough 
and  barren  bottom  being  encountered. 

The  large  surface  tow-net  was  put  over  a  little  after  dark  with 
equally  poor  success,  very  few  specimens  being  taken.  A  line  of  sound- 
ings was  run  to  High  Point,  Andros  Island,  during  the  night,  and 
thence  to  Booby  Rocks,  where  we  anchored  at  7.10  a.  m.,  April  13. 
The  depth  of  the  southern  portion  of  Tongue  of  Ocean  developed  by 
our  soundings  averaged  about  750  fathoms,  ranging  from  711  to  805 
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fathoms,  with  the  bottom  of  white  coral  ooze  as  foand  throughout  the 
Bahamas. 

The  naturalists  landed  as  soon  as  we  came  to  anchor,  hoping  to  get 
a  few  specimens  of  sea  birds,  numbers  of  which  were  seen  on  the  wing 
hovering  over  the  rocks.  They  returned  in  about  an  hour  with  two 
specimens  of  boobies,  the  only  species  of  bird  they  saw.  We  then  got 
.under  way,  and  at  9.46  lowered  the  tangles  in  97  fathoms  off  the  west 
side  of  Oreen  Cay.  It  was  an  exceedingly  rough  bottom,  and  we  ex- 
pected a  rich  haul,  but  found  nothing  but  a  few  gorgonian  corals,  bar- 
nacles, and  sponges.  The  dredge  was  then  lowered  in  140  fathoms, 
coral  sand  bottom,  but  it  soon  caught  on  a  coral  lump  and  parted  the 
rope  at  the  hoisting  engine.  The  end  caught  under  the  guard  on  the 
dredge-block,  which  for  the  second  time  held  the  rope  till  we  could 
clamp  and  secure  it.  The  bottom  was  found  to  be  exceedingly  barren, 
a  few  small  shells  being  the  only  specimens  brought  up  by  the  dredge. 
We  anchored  off  Green  Cay  at  11.30  a.  m.,  and  landed  the  naturalists. 
They  returned  at  1.30  p.  m.,  when  we  got  under  way  and  resumed  our 
work  of  sounding,  finally  anchoring  for  the  night  on  the  bank  in  lati- 
tude 240  29'  N.,  longitude  77o  15'  W. 

We  were  under  way  the  following  morning  at  daylight  and  continued 
the  soundings.  The  weather  was  clear  and  pleasant  with  light  airs 
and  calms  during  the  forenoon,  but  later  in  the  day  the  wind  increased 
to  a  moderate  gale  from  north  with  thick  rainy  weather  and  heavy  sea. 
We  continued  work  until  dark,  then  hove  to  under  the  lee  of  Thompson's 
Gay  until  daylight  the  following  morning,  when  a  line  of  soundings 
was  run  to  the  west  end  of  New  Providence  Island,  completing  the 
work  in  Tongue  of  Ocean. 

The  gale  continued  with  a  heavy  and  exceedingly  uncomfortable  sea. 
The  bar  at  the  entrance  of  Kassau  Harbor  was  breaking  so  heavily 
that  we  were  unable  to  enter,  and  were  forced  to  make  an  anchorage 
in  Southwest  Bay  to  leeward  of  the  island. 

The  weather  appearing  to  have  moderated  somewhat  on  the  17th, 
we  got  under  way  and  steamed  to  the  vicinity  of  the  bar  which  we  found 
still  impassable,  and  were  obliged  to  return  to  our  anchorage  in  South- 
west Bay.  Another  attempt  was  made  to  enter  on  the  19th2  but  the 
bar  was  still  breaking  heavily  and  it  was  not  until  the  2Ist  that  we 
succeeded  in  passing  it.  We  reached  the  harbor  at  11.30  a.  m.  on  that 
day,  received  the  usual  visits,  and,  during  the  afbernoou,  accompanied 
by  the  United  States  consul,  I  made  an  official  call  on  the  governor. 

The  naturalists  continued  their  work  while  we  were  detained  at 
Southwest  Bay,  and,  after  our  arrival  in  Nassau,  the  fishing  and  sponge- 
ing  industries  of  the  Bahamas  were  investigated  as  thoroughly  as  our 
limited  time  would  permit.  The  results  of  their  inquiries  will  be  found 
in  the  naturalist's  report. 

During  the  prosecution  of  our  work  among  the  islands  we  have  en- 
countered brisk  to  strong  winds  from  various  points  of  the  compass, 
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iterly  winds  prevailing,  and  much  squally  weather.  These  condi- 
us  are  normal  for  the  months  of  January  and  ^ebroary,  but  rather  - 

septional  for  March  and  particularly  for  April.  We  left  Nassau 
»ril  30,  and  ran  a  line  of  soundings  from  Egg  Island  reef  to  a  point 
the  shoal  off  Hole-in-the-Wall,  to  develop  a  shoal  said  to  exist  in 
d-channel.  An  old  shipmaster  who  traded  for  many  years  among  the 
%ikd8  said  he  had  fished  on  it  and  knew  that  it  existed.  We  found  a 
pth  of  2,222  fathoms  on  the  spot  indicated,  and  saw  no  signs  of  shoal 
ter.    It  is  more  than  probable  that  the  captain  fished  on  the  extrem-  \ 

of  the  reef,  making  off  10  miles  or  more  from  Hole-in- the- Wall,  and 
A  not  at  all  strange  that  he  should  think  himself  half  way  across  the 
&nnel,  particularly  if  he  was  in  a  small  vessel. 
B'rom  Hole-in- the- VV^all  we  steamed  to  Little  Guana  Cay,  and  sounded 
940  fathoms,  latitude  26^  40'  K,  longitude  76©  49'  30"  W.;  then  ran 
ine  to  the  northward  and  eastward,  perpendicular  to  the  coast,  to  i 

itude  260  50'  K,  longitude  76o  04'  45"  W.,  rea<5hing  a  depth  of  2,670 
boms.    The  course  was  then  changed  to  the  northward  and  west-  .. 

rd  and  a  sounding  taken  in  2,715  fathoms,  latitude  27^  11'  N.,  longi-  ^ 

Le  760  19'  W.  The  next  cast  gave  943  fathoms,  latitude  27^  41'  K, 
g^itude  76^  41'  W.  From  this  point  a  line  was  run  to  the  westward 
latitude  27o  57'  30"  N.,  longitude  77^  27'  30"  W.,  in  660  fathoms. 
d  trawl  was  lowered  at  this  station  at  S.  29  a.  m.,  May  2,  and  a  large 
nber  of  pteropod  shells,  a  few  fish,  a  single  specimen  of  Argo7iaui4i, 
kd  shells  of  various  species,  and  a  quantity  of  foraminifera  were 
ained. 

L  line  of  soundings  was  then  run  to  the  southward  and  westward,  r 

iking  the  banks  off  Grand  Gay.  At  5.45  p.  m.  we  lowered  the  trawl 
J38  fathoms,  coral  sand,  latitude  27^  22'  N.,  longitude  78o  07'  30"  W., 
L  made  a  successful  haul.  Among  the  specimens  were  four  species  of 
-urchins,  dogfish  with  young,  munidas,  two  species  of  gorgonian 
al,  shrimp,  crabs,  glass  sponges,  brachiopod  shells,  fish,  &c.  At  7.20 
steamed  to  the  northward  and  at  8.20  stopped  for  forty  minutes  to 
\  the  submarine  light.  A  few  good  specimens  were  procured,  but  the 
ters  were  exceedingly  barren.    The  course  was  resumed  at  9  p.  m^  and  ; 

5.24  a.  m.  the  following  day  the  trawl  was  lowered  in  572  fathoms, 
itude  270  58'  30"  N.,  longitude  78©  24'  W.  Five  hauls  were  made 
ring  the  day  between  the  above  position  and  latitude  28o  40'  N., 
gitnde  78^  46'  W.,  in  504  fathoms.  The  character  of  the  specimens 
:en  in  all  the  hauls  was  much  the  same;  among  them  were  shrimp, 
rflsh,  many  fine  specimens  of  flabellum,  hermit-crabs,  barnacles,  sea- 
ihins,  a  variety  of  corals,  pennatulas,  holothurians,  hydroids,  several 
)cies  of  fish,  &c,  beside  a  large  quantity  of  foraminifera  washed  from 
I  contents  of  the  mud-bag. 

[lie  large  tow-net  was  put  over  after  dark  and  the  submarine  lights 
id,  but  the  surface  was  barren  of  life.  At  11  p.  m.  we  steamed  to  the 
thward  and  westward,  and  at  5  30  a.  ni.  the  following  morning 


The  working  ground  of  the  day  was  under  the  bed  of  the  G 
Stream  and  extended  diagonally  across  its  course.  At  9  p.  m. 
started  ahead  to  the  northward  and  eastward,  and  at  5.20  a.  m.,  Ma; 
lowered  the  trawl  in  270  fathoms,  gray  sand,  latitude  30°  47'  30" 
longitude  79^  49^  W.  Seven  hauls  were  made  during  the  day  betwt 
the  above  position  and  latitude  31o  31'  N.,  longitude  79©  05'  W.,in  : 
fathoms,  coarse  brown  sand.  The  results  of  the  day's  work  were 
markable  for  the  enormous  loads  of  coral  brought  up  by  the  tn 
and  tangles.  Other  specimens  were  taken  in  considerable  oomb 
also,  among  which  may  be  mentioned  hydroids,  siliceous  sponges,  b 
urchins,  sea-anemones,  and  several  varieties  of  fish.  A  large  poipo 
was  caught  during  the  day,  and  its  skeleton  preserved  for  the  Xatiw 
Museum. 

The  bottom  was  so  thickly  covered  with  coral  that  the  trawl  i 
soon  wrecked,  and  the  tangles  were  used  in  subsequent  hauls.  A 
markable  feature  of  the  day's  work  was  the  capture  of  nine  sharks,  o 
species  unfamiliar  to  us.  One  of  them  was  preserved  in  salt  for  foti 
examination  at  the  laboratory  of  the  National  Museum.  The  stoim 
of  one  was  found  to  contain  about  a  gallon  of  oil  of  a  reddish  tint,  wh 
smelled  like  ordinary  fish-oil.  Unfortunately  most  of  it  was  lost,  1 
we  saved  about  half  a  pint  for  examination.  The  presence  of  this  Isi 
quantity  of  oil  in  a  shark's  stomach  shows  that  it  had  fed  booDtiA 
on  it  a  short  time  before,  but  it  would  be  difficult  to  conjecture  «i> 
it  could  have  found  it.    The  stomach  contained  nothing  else. 

We  steamed  to  the  northward  and  eastward  during  the  night,  a 
at  5.17  a.  m.  on  the  6ch  lowered  the  trawl  in  240  fathoms,  gray  si 
and  coral,  latitude  32o  26'  K,  longitude  77©  43'  30"  W.,  and  madew' 
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working  groand  of  the  5th  and  6th  was,  like  that  of  the  4th,  under  the 
bed  of  the  Gulf  Stream. 

The  winds,  which  had  been  light  to  moderate  from  the  2d,  increased 
during  the  afternoon  of  the  6th,  and  at  midnight,  when  the  last  haul 
was  finished,  was  blowing  a  brisk  breeze  from  SW.,  with  indications 
of  approaching  bad  weather. 

The  submarine  light  was  used  until  about  2  a.  m.  on  the  7tb,  when 
we  started  ahead  under  steam  and  sail  for  the  capes  of  the  Chesapeake. 
The  weather  became  overcast  during  the  afternoon  and  the  wind  in- 
creased, with  falling  barometer.  At  8  p.  m.  there  was  a  moderate  gale 
from  south,  with  thick  threatening  weather  and  incessant  thunder  and 
lightning,  followed  by  a  furious  squall  half  an  hour  later.  We  were 
near  the  northern  verge  of  the  Gulf  Stream  off  Cape  Hatteras.  where 
the  sea  rises  with  the  wind  and  assumes  a  magnitude  entirely  dispro- 
portionate to  the  apparent  cause. 

We  passed  Cape  Henry  at  7.30  a.  m.  on  the  8th,  and  the  weather  still 
being  thick  and  unsettled,  anchored  in  Hampton  Eoads  until  the  fol- 
lowing morning,  when,  the  storm  having  passed,  we  steamed  up  the  bay, 
anchoring  for  the  night  off  Upper  Cedar  Point.  We  were  under  way  at 
daylight  on  the  10th,  and  arrived  at  the  navy-yard,  Washington,  D.  C, 
at  10.50  a.  m. 

We  remained  at  the  navy-j^ard  overhauling  and  refitting  for  the 
summer's  cruise  until  June  30,  when  we  left  for  Norfolk,  Va.,  arriving 
the  following  morning. 

At  7.30  a.  m.,  July  2,  we  went  into  dry-dock,  and  the  work  of  scraping 
and  painting  the  bottom  commenced.  Considerable  rust  was  dis- 
covered, but  very  few  barnacles  or  other  marine  life.  The  vessel  was 
last  docked  at  Baltimore  May  27,  1885,  and  has  therefore  been  a  little 
more  than  thirteen  months  in  the  water;  five  months  at  sea,  three 
months  in  the  Potomac  river,  followed  by  another  three  months  at  sea 
in  West  Indian  waters,  and  finally  about  two  months  in  the  Potomac. 
These  intervals  in  fresh  water  .killed  the  marine  growths,  thus  account- 
ing for  the  comparatively  smooth  bottom.  The  rust  was  readily  ac- 
counted for,  and  was  excessive  wherever  the  dredge-rope  or  sounding- 
wire  had  been  in  contact  with  the  bottom.  There  was  much  rust  near 
and  below  the  water-line,  where  the  paint  was  rubbed  off  by  ice  when 
we  were  steaming  down  the  Potomac  en  route  to  the  West  Indies  in 
February  last. 

We  found  another  small  piece  gone  from  a  broken  blade  on  the  port 
propeller,  and  to  compensate  for  the  loss  of  weight  and  surface,  an 
equal  area  was  cut  off  the  opposite  blade.  The  outboard  bearings  are 
wearing  somewhat,  and  it  will  be  necessary  to  reline  both  shafts  when 
the  vessel  is  docked  again. 

The  painting  having  been  finished,  the  ship  was  hauled  out  of  dock 
at  1  p.  m.,  July  7,  and  at  2  p.  m.  wo  commenced  coaling,  finishing  at 
2.30  *^^he  8th,  having  received  I'-iO-^Jipo  ^^^s.    At  5.10  p.  m.  we 
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cast  off  from  the  wharf  and  proceeded  down  the  Elizabeth  River.  The 
weather  was  clear  and  very  warm.  We  passed  Cape  Henry  at  7.45 
p.  m.  and  at  9.45  set  our  course  for  Wood's  HoH,  Mass.  The  weather 
became  overcast,  with  rain-squalls  and  fogs  during  the  night,  eontiua- 
ing  until  our  arrival,  at  2.30  p.  m.,  July  10.. 

At  6.10  p.  m.,  July  15,  we  left  for  a  dredging  trip,  and  passing  Gay 
Head  at  7.35  p.  m.  we  set  our  course  to  the  southward  during  the  night. 
The  weather  was  clear  and  pleasant,  with  fresh  breeze  from  southwest 

At  9.03  a.  m.  the  following  day  we  sounded  in  555  fathoms,  latitude 
390  50'  N.,  longitude  70o  26'  W.,  and  while  reeling  in  the  stray  line 
parted,  losing  one  specimen  cup  and  one  N^  Z.  thermometer  with  Tan- 
ner improved  case.  The  beam-trawl  was  lowered  at  9.27  and  landed 
on  deck  at  11.16,  with  one  octopus,  two  large  .crabs,  six  species  of  fish, 
archasters,  maldana,  and  foraminifera.  Two  other  hauls  were  made 
during  the  day  in  latitude  39o  43'  N.,  longitude  70o  29'  W.,  and  latitude 
390  38'  N.,  longitude  70^  22'  W.,  respectively,  resulting  about  the  same 
as  the  previous  haul,  with  the  addition  of  several  benthodytes  and  sea- 
spiders.  The  surface  net  was  towed  in  the  early  morning  and  evening 
with  meager  results. 

At  4.30  a.  m.,  July  17,  we  sounded  in  887  fathoms,  brown  ooze,  latitude 
390  33'  N.,  longitude  7Uo  50'  W.,  and  at  5.04  put  over  the  beam-trawl.  It 
was  landed  at  7.42  with  one  specimen  of  Cyclothone  lusca^  but  no  bot- 
tom specimens.  Two  other  hauls,  in  1,106  and  1,137  fathoms,  latitude 
390  35'  N.,  longitude  70©  54'  W.,  and  latitude  39^  35'  N.,  longitude  71^ 
02'  30"  W.,  respectively,  were  made  during  the  day,  securing  a  large 
quantity  of  Oi)hiomusium,  5  species  of  fish,  benthodytes,  1  octopus,  and 
numerous  archasters.  Serial  temperatures  were  taken  to  1,000  fathoms. 
The  surface  net  was  used  in  the  evening  as  before,  but  the  results  were 
uninteresting.  , 

The  following  day  six  stations  were  occupied,  in  depths  from  326  to 
835  fathoms,  between  latitude  39o  52'  N.,  longitude  71^  20'  45"  W.,  and 
latitude  39^  37'  N.,  longitude  71o  08'  W.  The  results  were  the  same  as 
on  the  previous  days,  with  the  exception  of  a  specimen  of  Onus  rufus^ 
taken  in  the  last  haul.  Serial  temperatures  were  taken  to  500  fathoms, 
and  the  surface  not  towed  without  success.  At  9.05  p.  m.  we  started 
for  Wood's  HoU.  Soon  after  entering  Vineyard  Sound  the  following 
morning  we  discovered  the  steamer  Gate  (3ity  aground  on  the  beach 
east  of  Robinson's  Hole,  Naushon  Island,  and,  communicating  with 
her,  learned  that  she  had  gone  ashore  the  previous  evening  during  a 
dense  fog.  We  offered  assistance,  but  there  was  nothing  to  be  done 
pending  the  arrival  of  divers,  who  had  been  sent  for.  We  then  resumed 
our  course,  and  in  a  few  minutes  saw  the  steamer  Panther  aground 
near  Job's  Neck,  Nauslion  Island,  and  in  response  to  our  offers  of  assist- 
ance, they  requested  us  to  aid  thein  in  getting  afloat.  We  took  a  haw- 
ser from  her  stern  and  towed  her  oft"  the  rocks,  when  she  proceeded  to 
New  Bedford. 
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\  arrived  and  moored  to  the  Fish  Commission  wharf  at  10.30  a.  m. 
aptain  and  agent  of  the  Gate  City  called  about  11.30  and  requested 
tow  Davis's  wrecking  scow  to  the  stranded  vessel,*  as  it  was  very 
*tant  that  the  divers  should  be  on  the  spot  as  soon  as  possible,  and 
was  no  other  means  of  getting  them  there  for  several  hours.  We 
[)on  after  with  the  scow  in  tow,  delivered  her  at  the  steamer  about 
Q.,  and  returned  to  port. 

)  remained  at  the  wharf,  coaling  ship,  overhauling  apparatus,  and 
Qg  necessary  repairs  to  boilers,  until  1.40  p.  m.,  August  2,  when  we 
eded  to  sea  under  the  following  orders : 

U.  S.  Commission  of  Fish  and  Fisheries, 

Wood^s  Holl^  Mass.y  July  29,  1886. 

I :  As  soon  as  the  Albatross  is  ready  you  will  make  a  cruise  to  I     , 

istward,  for  the  purpose  of  determining  the  existence  and,  if  possi-  i  Ci 

tie  character  of  certain  banks  which  are  believed  by  some  to  exist,  i    /. 

rhich,  so  far,  have  not  been  properly  sounded  and  examined.  f   j- 

connection  with  this  inquiry  you  will  follow,  as  far  as  convenient,  I 

nggestions  of  the  Hydrographic  Office  of  the  U.  S.  Navy  as  em- 
d  in  a  letter  from  Commander  Bartlett.  ! 

>articular  point  to  be  examined  is  the  so-called  Hope  Bank;  an- 
is  in  the  vicinity  of  the  Flemish  Cap,  and  also  an  alleged  marine  j 

connecting  Flemish  Cap  with  the  Azores. 

the  course  of  this  voyage  you  will  of  course  take  occasion,  by 
ling,  trawling,  and  dredging,  to  ascertain  any  physical  or  biologi- 
laracters  of  the  region.  t 

consequence  of  Mr.  Benedict's  resignation,  Mr.  Thomas  Lee,  the 
ant  naturalist,  will  have  charge  of  tbe  natural  history  work,  and 
various  operations  of  making  collections  and  preserving  them  for 
"er  to  Wood's  Holl. 

>  length  of  time  during  which  the  voyage  is  to  last  is  left  to  your 
tion.  The  principal  object  of  finding  and  defining  the  banks  in 
ion  is  to  furnish  new  grounds  to  the  American  fishermen,  and  you 
ierefore  take  such  steps  as  are  in  your  power  to  determine  their 
mical  value,  by  securing  full  collections  of  the  fishes  themselves 
lie  animals  that  serve  them  for  food. 

1  are  authorized  to  stop  at  any  port  in  the  British  Provinces  for 
irpose  of  taking  in  coal  and  supplies. 

opportunity  presents  you  will  communicate  by  telegraph  your 
(abouts  and  the  general  condition  of  the  vessel  and  those  on  board. 
Very  respectfully, 

SPENCER  F.  BAIRD, 

Commissioner. 
at.-Commander  Z.  L.  Tanner, 

Commanding  Steamer  Albatross. 
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We  steamed  to  the  eastward  through  Vineyard  Soand  and  over  Kan- 
tacket  Shoals.  The  weather  was  pleasant,  but  the  barometer  wasM- 
ing  rapidly  and  a  heavy  thun^er-^ower  approaching  from  the  north- 
ward and  westward.  It  followed  along  the  land,  gradually  training  od 
us,  until,  off  the  east  end  of  Nantucket,  the  storm  finally  passed  ahead 
and  across  the  bow. 

The  officer  of  the  deck  reported  seeing  on  two  occasions,  between  8 
and  10  p.  m.,  several  pieces  of  floating  ice  from  8  to  10  feet  square  and 
5  feet  thick.  Ice  in  this  locality  in  August  is  unusual,  if  not  nopreoe- 
dented. 

We  had  light  southerly  winds  and  moderate  swell  during  the  night, 
with  pleasant  weather  and  passing  clouds.  A  strong  NW.  wind  was 
blowing  at  noon  on  the  3d,  and  increased  to  a  moderate  gale  later  in 
the  day. 

The  following  is  a  cop}'  of  the  Hydrographer's  letter,  referred  to  in 
the  preceding  orders  of  the  Commissioner: 

Bureau  op  Navigation,  Navy  Department, 

Wmhi7igtonj  D.  C,  July  16, 1S86. 

Dear  Sir  :  The  receipt  of  j'our  letter  of  July  13  is  acknowledged.  I 
send  today  copies  of  Hydrographic  Office  charts  21a  and  22a,  on  which  I 
have  marked  in  red  pencil  the  position  of  possible  dangers.  The  records 
of  these  are  very  meager,  and  would  be  of  no  assistance  to  you.  I  hare 
also  indicated  by  blue  pencil  crosses  where  it  is  desirable  to  have  sound- 
ings.   Of  course  any  others  that  you  can  get  will  be  useful. 

I  am  inclined  to  think  there  is  a  submarine  ridge  extending  from  the' 
Azores  to  the  Flemish  Cap,  hence  I  have  marked  a  lino  to  develop  it. 
This  may  be  the  mackerel  grounds  you  have  been  looking  for. 

The  line  across  the  old  position  of  Hope  Bank  will  develop  it  in  % 
north  and  south  direction,  if  it  exists.  Your  line  (referring  to  your  work 
of  last  year)  runs  east  and  west. 

Beaufort  and  Milne  Banks  ought  to  be  developed,  and  the  vicioity  of 
Zaragosa  Eock  ought  to  be  closely  examined.    If  you  are  going  to  ibe 
eastward  of  the  Azores  I  should  like  to  know  it,  as  there  is  a  ho^t  of 
reported  dangers  all  around  these  islands. 
Ver3^  respectfully, 

J.  R.  BAETLETT, 
Commander^  U.  S.  Xavj/y  ffydrograpker. 

Lieut.-Commander  Z.  L.  Tanner,  U.  S.  N., 

Commanding  U.  8.  F.  C.  Steamer  Albatross. 

* 

The  first  line  of  soundings  indicated  by  blue  pencil  crosses  on  Hydith 

graphic  Office  chart  21a,  referred  to  in  the  above  letter,  began  at  latitude 

40O  14'  K,  longitude  65^  56'  W.,  where,  notwithstanding  the  prevaJeoce 

of  a  gale,  we  sounded,  at  2.10  p.  m.,  August  3,  in  2,224  fathoms.    We 

carried  the  line  to  the  eastward  to  latitude  4(P  20'  [N".,  longitude  Si°'^ 
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W.,  in  2,575  fathoms,  thence  to  the  position  assigned  to  Hope  Bank, 
where  eleven  soundings  were  taken  at  intervals  of  aboat  5  miles,  the 
depths  ranging  fix)m  1,930  to  2,069  falhoms.  On  the  position  assigned 
the  bank,  latitude  41^  29'  28"  N.,  longitude  C3o  17'  W.,  we  found  a 
depth  of  1,969  fathoms.  Five  soundings  taken  by  the  Albatross  last 
year  form  another  line  from  5  to  10  miles  farther  south. 

Leaving  the  reported  position  of  Hope  Bank  on  the  morning  of  the 
5th,  we  ran  a  line  in  a  northeasterly  direction  to  Sable  Island  Bank. 
The  depths  decreased  gradually,  showing  no  evidence  of  outlying 
banks  or  shoals.    This  line  was  recommended  by  the  Hydrographer. 

On  the  morning  of  the  6th  we  discovered  an  unexpected  error  of  the 
compass,  which  had  carried  us  about  20  miles  out  of  our  course  during 
the  night,  thus  throwing  discredit  on  our  steering-card.  As  we  were 
entering  the  region  of  fogs  it  was  necessary  to  ascertain  our  compass 
errors  as  accurately  as  possible;  accordingly,  at  as  early  an  hour  in  the 
afternoon  as  practicable,  we  swung  ship  under'  steam,  observing  azi- 
muths of  the  sun,  from  which  a  table  of  errors. was  constructed.  A 
comparison  of  the  card  thus  obtained,  with  that  we  had  been  using,  not 
only  accounted  for  the  deviation  from  our  course,  but  demonstrated  the 
fact  that  something  was  wrong.  A  search  occupying  the  remainder  of 
the  day  and  night  resulted  in  the  discovery  of  a  piece  of  iron  pipe,  1| 
inches  outside  diameter  and  8  feet  in  length,  deposited  in  the  seine-boat 
on  the  starboard  side  of  the  deck.  The  forward  end  of  the  pipe  was 
about  8  feet  from  the  compass  and  1  foot  6  inches  below  the  card.  The 
cause  of  disturbance  being  found  and  removed,  a  new  card  was  made 
by  swinging  the  ship  on  the  7th,  the  results  corresponding  nearly  with 
observations  in  Karragansett  Bay. 

A  line  of  soundings  was  then  run  between  Banquereau  and  Grand 
Bank,  about  60  miles  to  the  southward  of  our  line  last  year,  in  from 
1,780  to  1,172  fathoms. 

At  meridian,  August  8,  we  sounded  in  34  fathoms  on  Grand  Bank, 
latitude  44^  52'  N.,  longitude  50^  25'  W.,  and  put  over  the  hand-lines 
baited  with  menhaden.  Two  cod  and  two  haddock  were  taken,  thus 
Qonfirming  our  former  experience  that  menhaden  are  worthless  as  bait 
for  cod  on  the  Grand  Bank.  Another  trial  was  made  at  6.12  p.  m.,  in 
35  fathoms,  without  taking  a  fish. 

The  significance  of  hydrographic  soundings  1,042  to  1,047,  inclusive, 
in  35,  35,  35,  38,  41,  and  115  fathoms,  will  be  made  apparent  by  refer- 
ence to  H.  O.  chart  21a,  where  the  contour  of  the  eastern  edge  of  the 
Grand  Bank  is  distorted,  apparently,  on  the  evidence  of  a  single  nega- 
tive sounding. 

The  line  was  continued  east  on  the  same  parallel  to  develop  a  bank 
referred  to  in  the  following  extract  from  a  letter  of  Capt.  J.  W.  Collins 
of  the  U.  S.  Fish  Commission  schooner  Grampus,  dated  Wood's  HoU, 
Mass.,  July  10, 188G : 

1 40 


really  exists  or  not.  If  so,  it  is  universally  believed  that  cod  and  h 
but  may  be  found  there  in  great  abundance,  and  its  authenticati 

,  would,  no  doubt,  prove  a  bonanza  to  the  fishermen. 

'^  If  it  does  not  exist,  the  settlement  of  the  question  would  prove  i 
only  interesting,  but  extremely  valuable  to  the  fishermen,  since  tli 

I  may  be  prevented  from  spending  their  time  in  fruitless  search  fort 

li  bank. 

I  ^^The  Albatross  is  so  Qminently  well  adapted  to  making  thisreseai 

|i  that  I  trust  I  may  be  pardoned  for  hoping  she  will  look  for  the  place 

;l  question  if  her  other  work  takes  her  in  the  vicinity  of  the  Grand  Ba 

'i  during  the  summer. 

*'  The  value  of  such  work  may  be  fairly  illustrated  by  the  fact  thai 
short  time  ago,  while  the  Grampus  lay  in  Gloucester  Harbor,  one  of  1 

[  captains  came  on  board  who  was  about  to  sail  on  a  halibut  trip,  h 

dentally  he  told  me  it  was  his  intention  to  try  to  find  Hope  Bank  vl 
he  got  to  sea.  I  told  him  that  it  had  no  existence  except  in  the  imi 
nation  of  the  person  who  reported  it,  and  that  the  Albatross  had  ka 
2,000  fathoms  whete  the  bank  is  laid  down. 

<*  This  information  not  only  surprised  him,  but  pleased  him  very  mi 
for  he  said  it  would  practically  save  him  (and  another  vessel  which  ^ 
going  to  make  the  attempt  in  company)  a  broken  trip,  since  he 
determined  to  spend  a  week  or  ten  days  in  the  search.'* 

The  depth  found  100  miles  east  of  the  Grand  Bank  was  1,916  fatho 
increasing  to  2,658  fathoms  200  miles  farther  east.  The  soundings  si 
no  rise  in  the  sea-bottom  along  this  line,  which  ext^ends  far  enough  to 
eastward  to  intersect  a  marine  ridge  extending  fi:t>m  the  Aiorei 
Flemish  Cap.  On  the  contrary  the  depths  increased  with  great  n 
larity  until  the  maximum,  2,658  fathoms,  was  reached  at  the  extrei 
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SW.  \?iuds  prevailed.  The  sun  was  visible  at  intervals  daring  the  10th, 
giving  us  an  excellent  opportunity  of  locating  the  ship.  Strong  winds 
to  moderate  KW.  gale  prevailed.  On  the  11th  the  sun  was  visible  at 
intervals  until  late  in  the  afternoon,  affording  us  ample  opportunity  of 
locating  our  stations. 

Our  first  sounding  on  the  11th  was  taken  at  3  a.  m.  in  2,135  fathoms, 
and  the  next  at  10. 38  a.  m.  in  73  fathoms,  gray  sand,  black  specks,  and 
stones,  on  Flemish  Cap,  latitude  46o  50'  N.,  longitude  44^  35'  W.  The 
beam-trawl  was  put  over  at  this  station,  resulting  in  the  capture  of 
several  specimens  of  Cottidie,  ophiurans,  starfish,  sea-anemones,  sea- 
urchins,  corals,  &c.  It  may  be  said  that  stones  were  a  marked  feature 
in  all  the  hauls  during  the  day,  the  bottom  seeming  to  be  pretty  thickly 
strewn  with  them,  dropped  there  by  ice. 

Four  other  hauls  were  made  at  stations  2,693  in  78  fathoms,  2,694  in 
86  fathoms,  2,695  in  105  fathoms,  and  2,696  in  98  fathoms,  the  character 
of  the  bottom  and  catch  comparing  closely  with  those  of  the  first  haul. 

A  serious  leak  was  discovered  in  the  bottom  of  the  port  boiler,  water 
and  steam  escaping  to  such  an  extent  that  it  was  impossible  to  get  near 
enongh  to  determine  the  nature  of  the  damage.  Fires  were  hauled  and 
the  boiler  blown  down,  when  the  leak  was  traced  to  a  defective  gasket 
on  a  mud-hole  plate. 

After  the  trawl  was  on  board  we  steamed  to  the  westward  toward  the 
Grand  Bank,  carrying  a  line  of  soundings  across  to  further  develop  the 
connection  between  the  two  banks.  The  greatest  depth  was  477  fathoms. 
Reference  to  H.  O.  chart  21a  will  show  Flemish  Cap  to  be  an  extension 
of  the  Grand  Bank ,  to  which  it  is  connected  by  a  narrow  submarine  ridge 
having  a  depth  of  500  fathoms  or  less,  increasing  rapidly  on  either  side 
to  1,000  fathoms. 

We  were  enveloped  in  a  dense  fog  during  the  night  of  the  11th  and 
all  of  the  12th,  which  made  it  impossible  to  locate  ourselves  by  observa- 
tion, but,  assuming  the  eastern  extremity  of  the  Grand  Bank  to  be  cor- 
rectly laid  down  on  the  chart,  we  were  able  to  plot  our  soundings  with 
some  degree  of  accuracy. 

The  normal  direction  of  the  current  between  the  banks  is  about  ESE., 
but  we  experienced  a  strong  set  to  the  northward  and  eastward.  A 
fresh  SW.  breeze  which  prevailed  at  the  time  may  account  for  the  change 
of  direction. 

The  trawl  was  lowered  at  12.09  p.  m.-on  the  12th  in  200  fathoms, 
green  mud,  black  specks,  lat.  47^  40'  K,  long.  47^  35'  30"  W.,  and  came 
op  at  1.15  p.  m.  with  specimens  of  ray,  halibut,  a  large  number  of 
macrurus,  flounders,  sea-anemones,  starfish,  mollusks,  &c.  A  rock  was 
brought  up  also,  weighing  about  2,000  pounds,  and  much  time  and  pa- 
tience was  expended  in  getting  it  on  board  without  sacrificing  the  net. 

Necessary  repairs  being  completed,  fires  were  started  under  the  port 
boiler. 
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Soundings  were  continued  toward  the  coast  for  navigational  pur- 
poses, we  being  enveloped  in  a  dense  fog,  which  continued  until  2  p.m. 
on  the  13th.  These  soundings  have  been  carefully  located,  and  may 
have  some  value  hydrographically. 

We  arrived  at  St.  John's,  Newfoundland,  at  7.10  p.  m.,  August  13, 
and  found  H.  M.  S.  Emerald,  Lily,  and  Mallard  at  anchor  in  the  harbor. 
An  officer  came  on  board,  and,  in  the  name  of  the  senior  officer  piesent 
tendered  the  usual  civilities  of  the  port.  The  United  States  consul  vis- 
ited the  ship  at  10  a.  m.,  August  14.  His  call  was  returned  later  in  the 
day,  and  official  visits  were  made  to  the  governor,  and  Capt.  A.  H.  Haro- 
ond,  of  H.  M.  S.  Emerald,  senior  British  naval  officer  present. 

Fires  were  hauled  and  the  usual  work  of  stopping  leaks  in  the  hoilers 
commenced.  We  coaled  ship  on  the  19th,  taking  on  board  100  tons  of 
anthracite. 

Preparations  were  made  for  extending  the  cruise  to  the  eastward, 
including  Beaufort  Bank,  Milne  Bank,  and  Laura  Ethel  Shoal,  bat  that 
part  of  the  expedition  being  abandoned,  we  took  on  board  only  the 
quantity  of  coal  required  for  the  trip  to  Wood's  HoU,  including  a  few 
days'  dredging  and  sounding. 

We  coaled  from  Shea's  Wharf,  where  we  also  filled  the  boilers  with 
fresh  water,  which  was  taken  from  a  hydrant  in  the  street,  at  a  cost  of 
$12  for  10,000  gallons.  The  necessary  hose  for  conducting  tbe  water 
on  board  was  borrowed  of  the  fire  department. 

At  9.30  a.  m.,  August  21,  we  got  under  way  and  proceeded  to  seafi 
route  to  Wood's  Holl.  The  weather  was  clear  until  5  p.  m.,  when  we  were 
enS'^eloped  in  a  dense  fog.  Cape  Race  bore  WXW.  alxmt  4  miles  dis- 
tant. As  our  course  was  seaward,  we  stood  on  and  soon  ran  out  of  the 
fog  bank  into  clear,  pleasant  weather.  Our  course  during  the  night  was 
to  the  southward  and  westward,  and  at  8  a.  m.  the  following  morning  wc 
cast  the  trawl  in  90  fathoms,  latitude  45^  07'  IS'.,  longitude  55^  Oy  W^ 
off  the  southern  extremity  of  Green  and  St.  Pierre  Banks.  Five  hank 
were  made  during  the  day  on  a  westerly  course,  in  from  50  to  205  fatk- 
oms,  the  results  being  numerous  ascidiaus,  ophiurans,  starfish,  moUasca, 
and  several  species  of  fish.  The  positions  and  depths  indicate  an  ex- 
tension of  the  100-fathom  line  to  the  southward  of  Green  and  St.  ?km 
Banks.     Fog  shut  in  about  sundown  and  continued  during  the  nijjht 

We  finished  trawling  for  the  day  at  0.18  p.  m.  and  starte<l  ahead, 
running  a  line  of  soundings  across  the  channel  between  St.  Pierre  and 
Banquereau,  developing  a  depth  of  from  220  fathoms  in  mid-channel  to 
32  fathoms  on  the  latter  bank. 

The  fog  continued  until  6  a.  m.,  August  23.  At  7.33  we  sounded  in 
32  fathoms,  latitude  44©  25'  N.,  longitude  57^  35'  W.,  on  Banquereau, 
and  put  over  several  hand-lines,  taking  136  cod  in  45  minuter.  Tbe 
vessel  was  not  anchored,  but  allowed  to  drift.  The  fish  were  eiamiDed 
for  parasites,  contents  of  stomach,  &c.  Two  hauls  of  the  trawl  were 
made  during  the  day  in  140  and  110  fathoms,  on  the  southeast  extrcmity 
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of  Sable  Island  Bank,  resulting  in  the  capture  of  a  few  fish,  ophiuransi 
starfish,  shrimp,  sea-anemones,  and  mollusca. 

At  9.11  a.  m.,  the  24th,  we  cast  the  trawl  in  1,255  fathoms,  latitude  42^ 
47'  N.,  longitude  61^  04"  W.  The  frame  was  landed  at  1.07  p.  m.,  minus 
the  net,  which  had  been  torn  away  by  an  overload  of  stones  or  mud. 
We  expended  much  time  and  patience  in  the  vain  endeavor  to  clear  it 
from  the  bottom  without  sacrificing  tlie  apparatni.  We  started  ahead 
on  our  course  as  soon  as  the  haul  was  completed,  the  general  appearance 
of  the  weather  making  it  inadvisable  to  cast  the  trawl  again.  The  wind, 
which  was  light  during  the  early  part  of  the  day,  increased  to  a  moderate 
gale  from  W^NW.  in  the  afternoon.  The  barometer  was  unsteady  and 
there  was  a  heavy  southerly  swell;  in  fact,  all  indications  pointed  to 
heavy  weather. 

The  25th  commenced  with  fresh  winds  from  WNW.,  and  overcast 
misty  weather.  We  had  heavy  rains  and  light  to  moderate  breezes 
in  the  middle  part,  and  freA  SSE.  winds  in  the  latter  part  of  the  day« 
The  barometer  was  unsteady,  and  although  the  sea  was  comparatively 
smooth,  the  general  indications  were  of  approaching  bad  weather.  Ten 
sonndings  were  taken  during  the  day  near  the  position  assigned  to 
Hope  Bank,  in  depths  ranging  from  1,644  to  1,943  fathoms.  The  sound- 
ing^s  are  inshore,  or  to  the  northward  of  those  taken  on  the  outward 
trip,  and  demonstrate  beyond  doubt  that  no  shoal  or  bank  exists  on  the 
ground  covered  by  them. 

We  were  unable  to  locate  our  position  by  observation  during  the  day 
except  by  ex-meridian  observations  of  the  sun  for  latitude,  and,  although 
we  bad  covered  the  ground  satisfactorily,  we  determined  to  remain  on 
the  spot  until  the  weather  permitted  us  to  verify  our  work.  With  this 
object  in  view  the  vessel  was  hove  to  from  midnight  until  1.10  p.  m., 
Au^8t26,  when,  having  ascertained  our  position  by  good  observations, 
we  proceeded  to  run  a  line  of  soundings  at  right  angles  to  those  of  the 
previous  day  in  from  1,587  to  1,910  fathoms ;  the  results  confirming 
the  general  accuracy  of  our  former  work. 

The  unsettled  weather  of  preceding  days  culminated  in  a  cyclone  of 
moderate  force  on  the  26th,  as  will  be  shown  by  the  following  extract 
from  the  meteorological  columns  of  the  ship's  log. 

The  force  of  the  wind  should  be  increased  about  .2  —  otherwise 
the  record  may  be  considered  correct. 


Date. 


I>o. 
Do  . 
I>o  . 
Do  . 
Do  . 
4ocn«t  27 
Ho. 


Time. 


8  p.m 

1  a.  m 

Noon 

3  p.m 

6p.  m 

II  p.m 

Mianight . 

2  a.  m 

8a.m 


Wind,  true. 


E. ....... 

E.byS.. 
ENE  ..  . 
NE.byE 

NNE.... 
N 

ursw ... 
NW 

WNW... 


Force. 

Barometer. 

4-6 

20.98 

4-6 

29.92 

4-7 

29.70 

4-6 

29.64 

5-6 

29.68 

6-8 

29.86 

5-6 

29.90 

3 

29.92 

3 

29.98 

Sea. 


Smooth. 

Do. 
Roagh. 
Heavy. 

Do. 

Do. 
Moderate. 

Do. 
Smooth. 
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Having  completed  our  search  for  Hope  Bank,  we  ran  a  line  of  sound- 
ings to  the  westward  to  George's  Bank  without  finding  any  indications 
of  shoal  water  to  the  eastward  of  it. 

Having  definitely  proven  that  Hope  Bank  does  not  exist  io  tbe 
locality  assigned  it  on  H.  O.  chart  21(7,  it  may  not  l>e  out  of  place  here 
to  inquire  into  the  probable  reasons  for  its  having  been  frequently  re 
ported.  Reference  to^the  chart  will  show  its  assigned  position  to  be 
near  the  northern  edge  of  the  Gulf  Stream,  where  its  deep  blue  watew, 
with  temperatures  above  the  normal  and  high  specific  gravity,  impinges 
upon  the  colder  green  water  of  the  Arctic  current.  The  first  sight  of 
this  green  water  on  emerging  from  the  Gulf  Stream  gives  one  the  im 
pression  that  he  has  suddenly  struck  soundings.  The  bank  once  placed 
on  the  chart,  the  navigator  who  found  himself  in  green  water  any- 
where in  that  region  during  foggy  weather,  or  when  from  any  cause  he 
was  uncertain  of  his  position,  would  conclude  at  onc^e  that  he  was  in 
shoal  water,  and  locate  himself  on  the  position  assigned  to  Hope  Bank. 
The  difference  in  color  and  specific  gravity  tetween  the  waters  of  tbe 
Gulf  Stream  and  the  region  adjacent  varies  with  the  seasons,  and  is 
more  marked  during  summer  and  autumn,  when  the  fresh  water  from 
melting  ice  finds  its  way  from  the  Arctic. 

On  August  3,  at  meridian,  in  latitude  40©  26'  30"  N.,  longitude  66^ 
19'  W.,  surface  temperature  78°  F.,  the  specific  gravity  reduced  to  00^ 
F.  was  1.027808,  and  at  noon  of  the  5th,  latitude  41^  48'  if.,  longitude 
G20  51'  30"  W.,  surface  temperature  67°  F.,  the  reduced  specific  gravity 
was  1.025008,  a  difference  of  .0028,  quite  sufficient  to  account  for  Uie 
change  of  color.  Thus  it  will  be  seen  that  the  various  indications  of 
shoal  water  are  accounted  for  from  natural  causes  wholly  independent 
of  the  existence  of  banks  or  shoals,  and  the  depths  developed  hy  our 
soundings  show  positively  that  none  exist  in  that  locality.  The  navi- 
gator in  passing  over  the  region  had  neither  time  nor  the  means  at 
hand  for  satisfactory  investigation ;  therefore  he  was  forced  to  jadg« 
from  appearances,  which,  we  have  shown,  are  deceptive. 

It  may  not  be  out  of  place  here  to  call  attentio^  to  a  report  concern- 
ing Hope  Bank,  which  to  a  casual  observer  would  be  considered  definite 
and  final  as  to  its  existence  in  the  locality  mentioned. 

We  have  what  purports  to  be  a  complete  copy  of  the  log  of  the  fish- 
ing schooner  Marguerite  on  a  voyage  from  Gloucester,  Mass.,  to  Iceland, 
extending  from  April  27  to  September  24, 1885.  On  September  21,  od 
the  return  trip,  the  following  remarks  are  found  relating  to  the  bank 
above  mentioned : 

"  From  4  fo  8  a.  m. — Wind  steady  in  force  and  direction.  At  7  a.  o^ 
water  being  discolored,  sounded;  depth  63  fathoms,  with  coarse  sand. 
At  7.30  a.  m.,  water  looking  whiter,  sounded  again,  found  45  fathoms, 
with  small  black  pebbles.  At  first  thought  the  vessel  had  overrun  tk 
log  and  was  on  soundings  on  George's  Bank.  At  8  a.  m.  sounded.: 
depth  38  fathoms. 
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'^From  8  a,  m,  to  noon. — Wind  ^eady  in  force  and  direction.  At  8.30 
a.  m.  took  observation,  which  almost  corresponded  with  the  distance 
ran  by  the  log.  At  9  sounded ;  depth  90  fathoms ;  hauled  the  vessel 
close  to  the  wind  SW.  by  W.  At  9.30  sounded;  depth  100  fathoms; 
hard  bottom.  Tacked  ship,  run  off  to  the  NE.  6  miles,  sounded ;  (Jepth 
40  fathoms,  with  small  black  pebbles;  run  to  the  north  4  miles,  sounded ; 
found  75  fathoms ;  hauled  up  ESE.  4  miles,  sounded ;  got  02  fathoms ; 
facked  ship  and  kept  off  course.  At  noon  found  the  latitude  to  be  41^ 
38'  and  longitude  63^^  30/ " 

The  above  extract  from  the  schooner's  log  would  seem  to  be  con- 
clusive, at  least,  as  to  the  soundings  having  been  made  as  stated,  even 
if  her  position  was  not  correctly  given.  A  vessel's  log  is  usually  taken 
as  evidence  in  court,  and  entries  in  it  are  generally  the  results  of  per- 
sonal observation  of  its  writer  or  of  other  officers  in  charge  of  the  deck 
for  the  tinie  being.  Facts  only  are  looked  for,  and  fictitious  entries  are 
so  foreign  to  the  habit  of  seamen  generally  that  it  would  be  considered 
correct  until  proved  othe^^wise.  Yet  this  copy  fails  to  inspire  confi- 
dence; in  fact,  the  evidences  of  its  having  been  cooked  to  suit  the  oc- 
casion are  so  palpable  that  its  reliability  becomes  questionable  at  every 
point.  It  is  a  well-known  fact  that  a  fishing  vessel's  log  is  brief,  that  her 
navigational  and  scientific  instruments  are  few,  and  equal  to  her  abso- 
lute necessities  only,  yet  this  copy  purports  to  givfe  for  every  hour  of 
the  cruise,  day  and  night,  a  complete  record.  Including  the  filling  out  of 
18  columns  in  the  United  States  Navy  log-book,  which  was  used  for 
making  the  copy,  nine  of  them  being  meteorological  observations,  be- 
sides remarks  more  or  less  full. 

On  September  20,  the  day  before  the  discovery  of  Hope  Bank,  this 
remarkable  vessel  made  77  miles  in  12  hours  on  a  SW.  by  W.  course, 
wind  WSW.,  sailing  within  one  point  of  the  wind!  With  a  wind  force 
of  4  to  5  she  made  7  to  8  knots,  heeling  3^  to  4°,  with  leeway  of  one-half 
a  point,  the  same  leeway  being  maintained  later  in  the  day  with  a  speed 
of  2  knots,  heel  of  1^  to  2^,  and  wind  force  from  1  to  2. 

The  following  entry  is  found  on  May  13,  at  noon : 

"Latitude,  D.  E.,  48o  35'  00"  N. 

"Longitude,  D.  E.,  42©  38'  00"  W. 

"Latitude  by  observations  of  ©  48o  38'  00"  K 

"Longitude  by  chronometer  0  42o  36'  00"  W. 

"  Current  during  the  time  1.7  knots  per  hour,  setting  to  the  eastward." 

We  find  recorded  here  a  current  of  40.8  miles  for  24  hours,  whereas, 
assuming  the  calculations  for  position  to  be  correct,  there  was  actually 
a  current  of  4  miles  N.,  40°  E.  during  the  day. 

Similar  examples  might  be  quoted  throughout  the  whole  log-book, 
but  the  above  extracts  are  sufficient  to  illustrate  its  value  as  an  accurate 
record  of  results.  The  meteorological  record  is  hardly  worthy  of  com- 
ment. 
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Keferring  to  the  log  of  September  21,  we  find  the  schooner  making  3 
knots  an  hour  until  7  a.  m.,  the  time  the  soundini^  commenced,  and,  as 
the  wind  is  logged  "  steady  in  force  and  direction  "  from  this  time  till 
noon,  the  vessel  should  have  made  15  knots  had  she  continued  on  her 
course;  but  instead  of  this  uninterrupted  progress  she  takes  eight 
soundings  in  average  depths  of  64  fathoms,  which  must  have  coDsamed 
three-quarters  of  an  hour  at  least,  and  sails  21  knots,  about  5  knotdso 
hour,  or  2  miles  an  hour  more  than  she  would  have  logged  had  she 
taken  no  soundings  and  continued  on  her  course  with  the  wind  two 
points  abaft  the  beam. 

Further  comment  is  unnecessary ;  enough  has  been  written  to  show 
that  reports  of  shoals  and  banks  at  sea  are  not  always  reliable,  eres 
when  soundings,  character  of  bottom,  and  other  seemingly  reliable 
data  are  given.  A  reference  to  the  plan  (Plate  I)  will  show  that  the 
schooner  Marguerite  did  not  find  bottom  in  the  region  indicated,  and 
the  presumption  is  strong  that  the  lead  was  not  put  over  the  8ideat 
all. 

At  9.33  a.  m.,  August  27,  we  cast  the  trawl  in  1,188  fathoms,  latitnde 
410  28'  30"  K,  longitude  65o  35'  30''  W.,  landing  it  on  deck  at  12M 
p.  m.  Among  the  forms  taken  were  a  quantity  of  ophiurans,  starfislit 
shrimp,  moUusks,  blue  hake,  coryphcenoideSj  Macrurus  a^per^  and  skate. 
The  trawl  was  lowered  again  at  2.21  p.  m.,  but  it  soon  buried  and  was 
lost. 

At  7.09  a.  m.,  August  28,  the  trawl  was  lowered  in  980  fathoms,  lati- 
tude 40O  07'  N.,  longitude  67^  49'  W.,  and  landed  on  deck  at  9.22  a.  m.; 
a  water  haul,  the  current  having  prevented  its  reaching  bottom.  An- 
other haul  in  866  fathoms,  six  miles  to  tbe  westward,  brought  Dp  sn 
enormous  load  of  mud  and  numerous  ophiuraus,  holothurians,  moUask^ 
crustaceans,  and  several  varieties  of  fish,  among  them  being  carypk^ 
noideSj  Macrurus  Bairdii,  blue  hake,  lycodes,  &c.  A  third  haul  was  made 
in  984  fathoms  a  few  miles  farther  westward  with  much  the  same 
results. 

At  5.35  p.  m.  we  started  for  Wood's  HoU.  Fog  shut  in  as  soon  as  ve 
touched  the  banks  and  continued  until  we  passed  the  South  Shoal  light- 
ship, when  it  partially  cleared.  It  shut  down  again  oflf  No  Man's  I^ 
and  continued  until  our  arrival  in  port  at  11.58  a.  m.,  August  29. 

We  saw  but  few  birds  during  the  trip  except  "  Mother  Carey"  chick- 
ens, which  were  always  with  us.  An  occasional  gull  and  a  few  terns 
were  seen.  Whales  were  seen  in  the  region  between  Sable  Island  and 
Grand  Bank,  and  porpoises  w^ere  frequentley  observed  playing  aboat 
the  ship.  A  large  school  of  curved-fin  orcas  were  seen  on  Flemish 
Cap  during  the  morning  of  August  10. 

We  were  detained  in  port  overhauling  our  dredging  and  soondiog 
gear,  cleaning  and  repairing  boilers  and  other  mechanical  applonces 
until  5.58  a.  m.,  September  14,  when  we  left  for  Newport^  R.  I.,  for  coil, 
preparatory  to  a  dredging  trip. 
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Arriving  at  the  latter  port  at  10.30  a.  m.,  we  commenced  coaling  from 
a  schooner  alongside  at  1.15  p.  m.,  and  finished  at  6  p.  m.  the  following 
day,  haying  taken  on  board  91^2%  tons. 

We  got  under  way  at  6.40  and  proceeded  to  sea  en  route  to  our  work- 
ing grounds,  which  were  included  in  the  region  between  latitude  38° 
and  390  N.,  and  longitude  70^  and  72o  W.  Light  to  moderate  SE. 
winds,  smooth  sea,  and  partially  cloudy,  pleasant  weather  was  experi- 
enced during  the  night  and  following  day. 

At  3.38  p.  m.,  September  16,  we  lowered  the  trawl  in  1,544  fathoms, 
brown  ooze,  latitude  38o  39'  N.,  longitude  70^  07'  W.,  and  landed  it  on 
deck  at  7.43  p.  m.,  with  numerous  specimens  of  shrimp,  starfish,  ophiu- 
raus,  mollusks,  Macrtiriis  dsper^  lithodes,  benthody  tes,  benthysaurus,  &c. 
The  surface  net  and  submarine  electric  light  were  used  with  fair  success 
until  10  p.  m.,  when  we  steamed  slowly  to  the  southward  to  change 
onr  position. 

The  trawl  was  lowered  at  5.49  a.  m.,  the  17th,  in  1,867  fathoms,  lati- 
tude 380  2(y  N.,  longitude  70©  05'  30"  W.,  and  landed  on  deck  at  10.24, 
a  water  haul.  There  were,  however,  a  few  valuable  «pecimens  of  Crus- 
tacea, &c.,  taken  while  the  net  was  coming  up.  It  was  again  lowered 
at  11.2a  a.  m.  in  1,859  fathoms,  latitude  38°  20'  N.,  longitude  70°  08'  30" 
W.,  and  landed  at  4.05  p.  m.,  with  specimens  of  hermit-crabs,  ophiurans, 
mollusks,  sea-anemones,  and  eight  species  of  fish.  A  third  haul  was 
made  at  4.58  p.  m.  in  1,826  fathoms,  latitude  38°  22'  N.,  longitude 
70^  17'  30"  W.,  and  landed  at  9.46  p.  m.,  with  mollusks,  ophiurans,  star- 
fish, shrimp,  ascidians,  macrurus,  &c.  The  surface  net  was  used  success- 
folly  during  the  evening.  Six  dolphins  and  one  shark  were  taken  with 
hook  and  line  during  the  day,  and  a  large  squid  of  an  unknown  species 
was  found  dead  on  the  surface. 

Light  airs  and  calms  prevailed,  with  clear,  warm  weather,  the  ther- 
mometer reaching  80^  Fahr.  We  had  quite  a  strong  current  (17')  to 
the  southward  and  westward,  sometimes  called  the  Gulf  Stream  counter- 
current.  It  was  this  current  which  caused  the  failure  of  the  first  haul 
in  the  morning. 

At  5.33  a.  m.,  September  18,  the  trawl  was  lowerexl  in  1,753  fathoms, 
latitude  38©  29^  30"  N.,  longitude  70^  54'  30"  W.,  and  landed  at  10.17 
a.  m.,  with  several  species  of  fish,  shrimp,  starfish,  sea-anemones,  &;c. 
At  11.04  it  was  put  over  the  second  time,  in  1,631  fathoms,  latitude  38° 
29'  30"  K,  longitude  7(P  57'  W.,  and  came  up  at  3.15  p.  m.,  with  several 
macmrus,  shrimp,  moUusca,  gold-band  coral,  &c.  The  trawl  was  cast 
a  third  time  in  1,615  fathoms,  at  3.54  p.  m.,  latitude  38°  24'  N.,  longi- 
tude 71^  13'  W.,  and  was  landed  at  8.32  p.  m.,  a  water  haul.  There 
were  several  interesting  specimens,  however,  taken  on  the  way  up. 

The  engines  were  stopped  and  the  ship  allowed  to  drift  until  3  a.  m., 
September  19,  when  we  ran  10  miles  to  the  westward,  and  at  5.38  put 
over  the  trawl  in  1,569  fathoms,  latitude  38°  24'  N.,  longitude  71^  52' 
W.«  landing  it  on  deck  at  10.08  a.  m.,  with  numerous  archasters,  shrimp, 
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•  Cyclothone  luscaj  and  fisb.  Two  other  hauls  were  made  during  the  day 
in  1,536  fathoms  and  1,509  fathoms,  in  both  cases  the  trawl  failing  to 
reach  bottom  owing  to  the  strong  current.  The  last  haul,  latitude  38^ 
36'  3(y'  K,  longitude  72°  12'  W.,  was  notable,  however,  for  the  capture 
of  a  new  species  of  fish,  5  feet  in  length,  allied  to  Oastrotomus.  While 
occupying  this  station  Mr.  Lee  succeeded  in  shooting  a  large  blue  heron 
— adult  female — which  was  flying  about  the  ship.  The  bird  was  quite 
fat,  and  did  not  appear  to  be  at  all  distressed,  though  so  far  at  sea. 
The  surface  net  and  submarine  electric  light  were  used  to  good  advan- 
tage, large  numbers  of  squid  being  taken  by  aid  of  the  latter. 

Monday,  September  20,  moderate  breeze  from  SW.,  hauling  to  the 
northward  and  increasing  to  a  strong  wind  at  meridian.  The  trawl  was 
lowered  at  6.02  a.  m.,  in  813  fathoms,  latitude  38°  56'  N.,  longitude  72° 
11'  30"  Wl,  iand  landed  on  deck  at  8.50,  with  two  specimens  of  Oeryon 
quinquedenSj  flabellum,  annelids,  holothurians,  large  numbers  of  fish,  &g. 
It  was  cast  again  at  9.33  in  594  fathoms,  latitude  39^  13'  N.,  longitude 
720  01'  W.,  and  landed  at  12.32  p.  m.,  with  190  Macrurus  Bairdii,  20  blue 
hake,  3  pole  flounders,  4  dogfish,  3  Oeryon,  shrimp,  moUusca,  annelids, 
holothurians,  &c.    A  school  of  whales  was  seen  during  the  forenoon. 

The  weather  becoming  too  boisterous  to  continue  dredging,  we 
started  for  Wood's  Holl  at  12.40  p.  m.,  arriving  and  mooring  at  the 
wharf  at  10.30  a.  m.,  September  21. 

We  remained  at  Wood's  Holl  overhauling  the  sounding  and  dredg- 
ing apparatus,  repairing  boilers,  and  making  general  preparations  to 
leave  the  station  for  the  season,  until  October  21,  when  at  2.40  p.  m. 
we  cast  off  from  the  wharf  and  proceeded  to  sea.  The  weather  was 
clear,  with  fresh  westerly  winds  and  heavy  swell  which  moderated  dur- 
ing the  night.  We  had  Mr.  Tabor,  an  artist  from  the  Century  Com- 
pany, on  board,  who  made  the  trip  for  the  purpose  of  picturing  the 
operations  of  the  Albatross. 

An  accident  occurred  on  the  morning  of  the  22d  which  might  have 
been  serious.  While  verifying  the  scale  on  the  accumulator,  the  dredge 
rope  broke  under  a  strain  of  about  5,000  pounds,  and  the  tension-rod 
flying  back  with  great  force,  struck  the  band  supporting  the  accumu- 
lator and  boom  topping-lift  at  the  foremast  head,  broke  the  bolts,  and 
allowed  the  band,  accumulator,  and  boom  to  come  on  deck  with  a  crash. 
No  one  was  hurt,  though  several  men  had  narrow  escapes.  The  heel  of 
the  dredgingboom  was  broken  and  the  accumulator  guide-rods  badly 
bent,  besides  other  minor  damages^  all  of  which  were  repaired  during 
the  day  and  following  night. 

At  5.42  a.  m.,  October  23,  we  put  the  trawl  over  in  1,685  fathoms, 
latitude  36^  47'  N.,  longitude  73^  09'  30"  W.,  landing  it  on  deck  at  10.19 
with  many  macrurus,  starfish,  marguerites,  crustaceans,  and  one  large 
lithodes.  It  was  put  over  again  in  1,641  fathoms,  at  12.02  p.  m.,  latitude 
360  47'  N.,  longitude  73^  25'  W.,  and  landed  on  deck  at  4. 16  with  sev- 
eral species  of  fish,  two  (probably  new)  moUusca,  holothurians,  &c.  The 
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large  surface  net  was  towed  at  intervals  with  fair  success,  and  the  sub- 
marine electric  light  was  used  during  the  evening.  Among  the  speci- 
mens taken  were  about  forty  squid. 

At  5.54  a.  m.,  October  24,  the  trawl  was  lowered  in  1,374  fathoms, 
latitude  36©  34'  N.,  longitude  73^  48'  W.,  and  landed  on  deck  at  10 
a.  m.  with  many  macrnrus,  hake,  holothurians,  starfish,  and  a  large 
quantity  of  brisinga.  It  was  cast  a  second  time  at  11.10  a.  m.  in  1,263 
fothoms,  latitude  36^  34'  N.,  longitude  73^  54'  3(r'  W.,  but  while  heav- 
ing  in  the  rope  parted,  losing  1,210  fathoms  and  the  trawl.  Another 
cast  was  made  at  4.09  p.  m.  in  1,239  fathoms,  latitude  36^  39'  N.,  longi- 
tude 740  03'  30"  W.,  and,  when  landed  on  deck,  at  7.26  p.  m.,  the  net 
was  found  to  contain  a  large  number  of  macrurus,  hake,  one  large  Syna- 
phobranchusy  many  holothurians,  benthodytes,  a  quantity  of  brisinga, 
mollusca,  &c.  The  large  surface  net  and  submarine  electric  light  were 
used  during  the  evening  with  fair  success. 

At  5.45  a.  m.,  October  25,  the  trawl  was  cast  in  859  fathoms,  latitude 
36P  30'  N.,  longitude  74o  33'  W.,  and  landed  on  deck  at  8.14  a.  m.  with 
single  specimens  of  black  dogfish  and  OastrostomuSy  numerous  hake, 
lycodes,  ophiurans,  sea-urchins  and  mollusca,  several  si>ecies  of  crus- 
taceans, and  a  quantity  of  flabellum.  A  second  cast  was  made  at  9.10 
a,  m.  in  679  fathoms,  latitude  36o  36'  N.,  longitude  74o  32'  W.,  and  the 
trawl  landed  on  deck  at  11.30  a.  m.,  containing  the  same  species  as  were 
fonnd  in  the  previous  haul.  A  third  cast  was  made  at  12.28  p.  m.  in 
727  fathoms,  latitude  36©  42'  N.,  longitude  74o  30'  W.,  and  finished  at 
2.39  p.  m. ;  contained  the  usual  number  of  macrurus  and  hake  found 
in  similar  depths  along  the  Atlantic  coast.  Single  specimens  of  pole 
lloander  and  Geryon  quinqaedem  were  found,  besides  a  quantity  of 
skates'  eggs  containitig  live  embryos.  There  were  also  varieties  of 
mollusca  and  starfish  and  a  quantity  of  flabellum.  The  fourth  and  last 
cast  of  the  day  was  made  at  4.12  p.  m.  in  781  fathoms,  latitude  36^  45' 
N.,  longitude  74^  28'  W.,  and  finished  at  6.44  p.  m.,  the  net  containing 
skates'  eggs,  lycodes,  holothurians,  pennatulas,  macrurus,  and  hake. 
There  was  a  single  specimen  of  red  brick ;  also  fourteen  soles  of  shoes, 
the  uppers  having  been  rotted  away.  The  surface  net  was  towed  at 
intervals  with  fair  success.  Our  working  ground  being  in  the  route  of 
coastwise  traffic,  one  or  more  steamers  were  in  sight  at  all  times  during 
the  day. 

At  6.09  a.  m.,  October  26,  the  trawl  was  cast  in  1,152  fathoms,  lati- 
tude 370  27'  N.,  longitude  73©  33'  W.,  and  landed  on  deck  at  9.20  a.  m., 
with  numbers  of  hake,  benthodytes,  starfish,  holothurians,  sea-urchins, 
pennatulas,  and  other  forms  of  Alcyonaria.  It  was  cast  again  at  10.19 
a.  m.  in  944  fathoms,  latitude  37^  26'  N.,  longitude  73^  43'  W.,  and  was 
up*  at  1.05  p.  m.,  with  many  macrurus,  starfish,  sea-urchins,  three  ceph- 
alopods,  Alloposus  mollis^  one  specimen  of  Onus  rufus^  holothurians, 
Alcyonaria,  &c.  A  third  cast  was  made  at  1.52  p.  m.  in  841  fathoms, 
latitude  37o  23'  N.,  longitude  73o  53'  W.,  the  trawl  being  landed  on  deck 
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at  4.35  p.  m.,  with  many  specimens  of  macrurus,  crustaceans,  bentbo- 
dytes,  starfish,  sea-urchins,  pennatnlas,  &c.  The  fourth  and  last  banl 
was  made  at  4.56  p.  m.  in  811  fathoms,  latitude  37°  23'  N.,  longitude 
740  02'  W.  It  was  completed  at  7.32  p.  m.,  and,  besides  an  enormous 
load  of  n)ud,  the  net  contained  one  si)ecimen  of  a  large  red  Bpiny  crab, 
lithodes,  pennatulas,  starfish,  flabellum,  shells,  and  a  large  squid,  Stmh 
teuthis  megaptera,  5  feet  6J  inches  in  length,  weighing  30  pounds.  Tbere 
were  also  the  usual  variety  of  deep-sea  fish.  The  large  surface  net  was 
towed  at  intervals  with  fair  success.  The  use  of  this  net  in  winter  and 
spring  has  shown  the  surface  waters  of  the  North  Atlantic  to  be  com 
paratively  barren  of  life,  but  during  the  latter  part  of  summer  and 
autumn  many  forms  of  Crustacea  are  found,  either  mature  or  in  the  lar- 
val form.  Fish  are  a  marked  feature  of  the  catch,  among  them  being 
the  surface  fishes,  of  various  kinds,  that  have  their  homes  in  floatlDg 
Gulf- weed,  or  hover  about  the  medtisee.  The  young  of  various  species, 
notably  the  bluefish  and  flying-fish,  are  taken  in  large  numbers,  besides 
many  other  forms  too  numerous  to  mention.  It  may  be  truly  said  that 
the  introduction  of  the  large  surface  net  has  opened  a  new  field  of  inves- 
tigation. 

At  7.35  p.  m.  we  started.for  port.  The  weather,  which  had  been  mild 
and  pleasant,  threatened  a  change  for  the  worse,  and,  after  a  night  of 
menacing  indications,  we  encountered,  about  5  a.  ro.,  a  furious  squall 
of  wind  and  rain.  Passing  Cape  Henry  at  6.28  a.  m.,  we  steamed  op 
Chesapeake  Bay  and  the  Potomac  River,  anchoring  for  the  night  at 
6.37  p.  m.,  near  Lower  Cedar  Point.  We  got  under  way  again  at  day- 
light, October  28,  and  reached  the  navy-yard,  Washington,  D.  C,  at  1 
p.  m.  Specimens  and  other  articles  received  on  board  for  transporta- 
tion were  sent  to  the  Smithsonian  Institution,  and  the  work  of  clean- 
ing and  refitting  was  commenced.  Spars  and  rigging  were- overhauled 
and  a  new  fore-top-gallant  yard  made  to  replace  the  old  one,  which  vas 
rotten.  The  chain  cables  were  overhauled  and  restowed,  store-rooms 
and  holds  broken  out,  cleaned,  and  painted,  or  whitewashed,  and  tbe 
inner  side  of  the  iron  hull  scraped  and  painted  where  accessible. 

The  engines  were  overhauled  and  repaired  by  our  own  people. 

An  appropriation  was  made  during  the  first  session  of  the  Forty- 
ninth  Congress  for  new  boilers.  Passed  Assistant  Engineer  George 
W.  Baird,  U.  S.  K,  prepared  designs  for  them,  and  for  a  rearrangement 
of  coal-bunkers,  &c.,  which  were  approved,  and,  after  duly  advertising 
in  the  public  press,  the  contract  was  awarded  to  the  Columbian  Iron 
Works  and  Dry  Dock  Company,  of  Baltimore,  Md.,  for  the  sum  of 
$13,439. 

MECHANICAL  APPLIANCES. 

The  mechjinical  appliances  and  apparatus  generally  have  worked 
very  well  during  the  year,  but  experience  has  suggested  improvemeots 
here  and  there,  moat  of  which  have  been  adopted. 
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ACCUMULATOR. 

The  necessity  is  still  felt  for  an  improved  accnmulator  having  greater 
elasticity  under  extreme  tension.  We  have  consulted  the  best  spring 
mann&M^turers  in  the  country  and  about  exhausted  the  inventive  talent 
on  board  without  thus  fj^r  attaining  the  desired  result. 

COUNTER-BALANCES. 

[Plato  v.] 

When  dredging  very  low  speed  is  required,  from  one-half  to  1 J  knots 
per  hour,  and  to  attain  it  one  propeller  only  is  turned  as  slowly  as  pos- 
sible, but  even  then  we  cannot  always  bring  the  vessel  down  to  the  de- 
sired limit,  except  by  stopping  the  engine  until  her  headway  is  checked j 
when  it  is  started  again.  The  revolutions  could  be  brought  down  to 
24  per  minute  in  smooth  water,  but  after  the  introduction  of  carefully 
adjusted  counter-balances  a  further  reduction  to  18  revolutions  i)er 
minute  was  effected. 

These  counter-balances  were  designed  by  Passed  Assistant  Engineer 
George  W.  Baird,  U.  S.  N.,  to  reduce  the  vibration  of  the  engines  when 
running  at  high  speed,  and  it  is  gratifying  to  say  that  they  have  served 
the  purpose  as  well  as  the  more  important  one  mentioned  above. 

SOUNDING  FROM  BOATS. 
[Plate  IL] 

The  necessity  for  greater  facilities  for  sounding  from  boats  has  been 
apparent  to  us  on  several  occasions  when  developing  banks  or  shoals. 
It  is  frequently  desirable  to  extend  lines  of  soundings  from  2  or  3 
fathoms  to  several  hundred  fathoms  with  the  same  boat,  and  we  have 
accomplished  the  object  in  a  simple  and  inexpensive  manner  by  fitting 
Qur  Tanner  sounding  machine  to  work  on  the  stem  of  the  steam  cutter, 
thus  giving  the  boat  a  compact  and  reliable  apparatus  for  sounding  in 
depths  from  1  to  1,000  fathoms. 

BAIRD'S  ANNUNCIATORS. 

[Plate  VI.] 

Among  the  most  important  improvements  in  mechanical  appliances 
daring  the  year  are  the  pneumatic  annunciators  designed  by  Mr.  Baird, 
showing  by  dial  and  index  pointer,  on  the  bridge  and  in  the  pilot-house, 
what  the  engines  are  doing.  It  is  desirable  to  know  whether  engine- 
room  signals  are  promptly  and  correctly  answered  on  any  steamer,  but 
doubly  so  on  this  vessel,  where  the  safety  of  the  apparatus  depends 
tipon  it. 

THE   SIGSBEE  DEKP-SEA  SOUNDING  MACHINE. 

This  machine  has  jierformed  its  work  admirably  during  the  year. 
\Ve  have  crushed  one  reel,  which  caused  the  loss  of  some  wire  and  two 
three  sounding  cups  and  thermometers  before  it  was  discovered,  but 


portant  addition  to  the  sounding  machine  as  follows: 

"  It  is  made  of  aluminum  bronze,  cast  by  the  Cowles  Electric  Smd 
ing  and  Aluminum  Company,  of  Cleveland,  Ohio,  and  finished  by  1 
Ballauf,  of  Washington,  D.  C.  This  metal  is  reported,  after  tests  by  r 
sponsible  engineers,  as  standing  a  tensile  strain  of  over  100,000  poanc 
per  square  inch,  and  is  represented  as  being  as  strong  as  the  best  ste 
as  regards  compression  and  torsion. 

<*  The  reel  is  cast  in  one  piece  and  the  rims  are  strengthened  b 
numerous  ribs  which  do  not  materially  increase  its  weight. 

"The  objections  to  the  old  reel  are  its  great  weight  and  coDseqaei 
inertia  when  revolving  at  high  speed,  as  in  sounding ;  the  delay  incidei 
to  putting  on  the  belt,  and  working  the  water  of  condensation  oat  c 
the  steam  cylinder  when  starting  to  reel  in ;  also  the  necessity  of  shij 
ping  the  cranks  and  heaving  in  the  first  few  fathoms  by  hand. 

"These  objections  were  kept  in  mind  while  making  the  present  dedgi 
The  bronze  reel  A  and  cast-iron  pulley  D  are  mounted  on  the  shaft  I 
The  pulley  is  grooved  {d)  to  carry  the  belt.  The  original  frames  0 
are  used.  The  pulley  D  is  driven  from  the  same  engine  and  belt  wbic 
drove  the  old  reel;  with  the  new  reel  in  use  the  engine  is  kept  ninnin; 
all  the  time,  revolving  the  pulley  D  in  a  direction  to  reel  in  the  wire 

"The  pulley  D  has  its  rim  beveled  and  fitted  to  a  corresponding  soi 
face  on  the  reel  A,  and  when  pressed  together  will,  by  its  friction,  carr 
the  reel  with  it.  The  pulley  D  may  be  pressed  against  A,  or  withdraw 
from  it  through  the  intervention  of  the  clutch  lever  E  and  crank  i 
The  open  end  of  the  lever  E,  which  permits  the  pulley  and  reel  bein 
lifted  out  of  the  frame  without  the  lever  E  being  disturbed,  is  the  A 
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"  The  throttle  valve  of  the  engine,  the  friction  crank  F,  and  the  friction 
lever  G  are  close  together,  and  under  the  control  of  one  man,  who  can 
readily  regulate  and  manage  them.  Th6  counter  or  register,  which 
measures  the  quantity  of  wire  paid  out  or  reeled  in,  is  on  the  opposite 
side  of  the  machine,  convenient  for  the  inspection  of  the  officer  in  charge 
of  the  sounding." 

The  vessel  has  not  been  at  sea  since  the  completion  of  the  new  reel, 
but  we  have  tested  it  at  the  wharf  with  a  few  fathoms  of  wire  and  a  35- 
pound  lead,  which  demonstrated  the  advantage  of  the  new  arrangement 
over  the  old  as  far  as  rapidity  of  working  is  concerned.  The  strength 
of  the  reel  can  be  demonstrated  only  by  practical  operations  in  deep 
water. 

DREDGE  ROPE. 

The  dredge  rope  furnished  by  the  Hazard  Mauilfacturing  Company 
has  not  been  uniform  in  tensile  strength  or  length  of  lay,  and  the  result 
has  been  that  we  have  lost  several  thousand  fathoms,  with  trawls  and 
appurtenances.  One  lot  of  4,000  fathoms  was  so  imperfect  that  we  had 
to  reject  it.  Crucible  steel  has  been  used  in  the  manufacture  of  our 
rope  heretofore,  but  the  requirements  are  so  great  that  it  has  been  diffi- 
cult to  fulfill  them,  and  we  are  now  getting  estimates  for  the  best  mild 
extra  plow  steel,  which  should  give  much  better  results.  With  a  supe- 
rior quality  of  rope  and  an  improved  accumulator  we -hope  to  be  more 
economical  in  the  expenditure  of  dredging  apparatus. 

DEEP-SEA  TEMPERATURES  AND  THERMO^IETERS. 

Deep-sea  temperatures  have  been  observed  with  great  care  during 
the  year,  and  much  thought  has  been  given  to  the  improvement  of  deep- 
sea  thermometers  with  a  view  of  attaining  still  greater  accuracy.  The 
following  remarks  on  this  subject  are  by  Dr.  J.  H.  Kidder,,  who  has 
charge  of  the  Fish  Commission  and  Smithsonian  Institution  instru- 
ments, and  to  whom  we  are  indebted  for  the  suggestion  of  the  special 
thermometer  referred  to : 

**  The  NegrettiZambra  deep-sea  thermometers  now  in  general  use  by 
the  Fish  Commission,  while  doubtless  the  best  instruments  yet  devised, 
cannot  probably  be  depended  upon  for  differences  of  temperature  less 
than  one-half  degree  Fahrenheit.  Being  pointed  only  to  full  degrees, 
upon  short  stems,  the  degree  spaces  are  so  small  that  estimation  of 
small  fractions  is  almost  as  much  a  matter  of  opinion  as  a  fact  of  obser- 
vation. As  heretofore  furnished,  the  individual  thermometers  have 
farthermore  shown  a  wide  difference  in  ran^e,  some  reading  from  —30° 
to  4- 10(P,  others  from  4-34^  to  -f920;  the  results  being  that  scarcely 
any  two  instruments  showed  degree  spaces  of  the  same  width,  and  that 
the  observer  gained  nothing  by  his  experience  with  one  thermometer 
ill  estimating  fractions  of  a  degree  with  another.  The  slight  depar- 
tares  from  uniformity  in  breaking  column  shown  by  some  of  t\iek\\i^t\w- 
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meuts,  altboagli  seldom  eqaaling  half  a  degree,  tend  to  cast  a  doabt 
upon  readings  to  small  fractions ;  and  it  may  be  that  the  quantity  of 
mercury  contained  in  the  small  safety  bulb  at  the  top  of  tbetabeis 
sufficient  to  cause  a  fractional  error  when  the  temperature  of  the  wata 
differs  from  that  of  the  air  at  the  time  of  reading. 

<^  For  these  reasons,  and  considering  the  fact  that  at  depths  greats 
than  1  mile  the  general  ocean  temperature  falls  very  gradually  if  at 
all,  and  that  observations  at  far  greater  depths  do  not  agree  in  report- 
iug  corresponding  differences  in  temperature,  I  requested  authority 
from  the  Commissioner  to  order  an  experimental  half-dozen  of  loogv 
tubes  of  uniform  range,  and  pointed  to  one-fifth  degree  Fahrenheit 
(Plate  IV).  The  specification  was  as  follows :  *  The  special  thermom- 
eters are  required  to  be  of  sufficient  length  to  be  legibly  pointed  in 
fifths  of  a  Fahrenheit  degree,  and  it  is  particularly  desired  that  all  of 
the  instruments  now  or  hereafter  ordered  shall  conform  as  nearly  as 
possible  to  the  range  from  20<^  to  90^  Fahrenheit,  as  specified  in  my 
letter  of  August  6, 1886.'    (Order  dated  September  6, 1886.) 

^<As  far  as  can  be  determined  by  laboratory  experiments  the  new  th»- 
mometers  fulfill  all  of  the  desired  conditions,  and  are  besides  nnaso^y 
free  from  index  error.  It  is  possible  that  before  the  Albatross  sails  I 
shall  be  able  to  furnish  a  correction  for  the  small  error  arising  from  the 
expansion  of  the  mercury  contained  in  the  smaU  safety  bulb  at  the  top 
of  the  tube  after  oversetting.'' 

THE  TANNEB  IMPROVED  THEBMOMETEB-CASB  WITH  THE  SIGSBBB 
CLAMP  AND  THE  NEGBETTI-ZAMBRA  SPECIAL  DEEPSEA  THKK- 
MOMETER. 

[Plate  IVO 

Fig.  1  shows  the  apparatus  complete,  and  Fig.  2  a  vertical  sectional 
elevation  of  the  case  containing  the  thermometer. 

NOMENCLATURE. 


a.  Neck  of  the  bulb, 

b.  Catch  reservoir. 

c.  Small  receptacle. 

d.  Partition  confining  mercury  in  shield 

surrounding  bulb. 

e.  Glass  shield  inclosing  thermomet^jr. 
/.  Thermometer-case. 

g.  Thimble  with  rubber  lining. 
h.  Spiral  springs, 
t.  Cap. 


j.  Pivot. 

k.  Slot  for  reading  scale. 
{.  Frame  of  cast  brass, 
m.  Guard. 
n.  Propeller, 
o.  Spindle. 
p.  Stud. 

q.  Sigsboe  clamp, 
r.  Latch. 
s.  Slot. 


The  thermometer-case  is  made  of  brass  except  the  Sigsbee  clamp,  ^  and 
spiral  springs,  A,  which  are  phosphor  bronze.  The  frame  is  cast  and 
the  case  in  which  the  thermometer  is  inclosed  is  an  onlinary  tubeof 
commercial  pattern. 
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The  NegrettiZambra  deep-sea  thermometer  was  described  as  follows 
u  the  Report  ou  the  Coustruction  and  Outfit  of  the  U.  S.  Fish  Oommis- 
ion  Steamer  Albatross,  1883 : 

^^The  thermometrical  fluid  is  mercury;  the  bulb  containing  it  is  cyliu- 
Lricaly  contracted  in  a  peculiar  manner  at  the  neck  a;  and  upon  the 
ihape  and  fairness  of  this  contraction  the  success  of  the  insrtument 
nainly  depends.  Beyond  a  the  tube  is  bent  and  a  small  catch  reser- 
roir  at  b  is  formed  for  a  purpose  to  be  presently  explained.  At  the  end 
>f  the  tube  a  small  receptacle,  e,  is  provided.  When  the  bulb  is  down- 
0vard  the  glass  contains  sufficient  mercury  to  fill  the  bulb,  tube,  and  a 
;>art  of  the  reoeptacle  e,  having,  if  the  temperature  is  high,  sufficient 
space  in  c.  When  the  thermometer  is  held  bulb  upward  the  mercury 
>reaks  at  a,  but  of  its  own  weight  flows  down  the  tube,  flUing  c  and  a 
3ortion  of  the  tube  above  c,  depending  upon  the  existing  temperature. 
The  scale  is  accordingly  made  to  read  upward  from  c. 

"To  set  the  instrument  for  observation  it  is  only  necessary  to  place 
t  bulb  downward,  when  the  mercury  takes  the  temperature  Just  as  in 
m  ordinary  thermometer.  If  at  any  time  or  place  the  temperature  is  re* 
inired,  all  that  has  to  be  done  is  to  turn  the  thermometer  bulb  upward 
md  keep  it  in  this  position  until  the  reading  is  taken.  This  may  be 
lone  at  any  time  afterward,  for  the  quantity  of  mercury  iu  the  lower 
)art  of  the  tube  which  gives  the  reading  is  too  small  to  be  sepsibly 
iffected  by  a  change  of  temperature,  unless  it  is  very  great  ^  while  that 
n  the  bulb  will  continue  to  contract  with  greater  cold  and  to  expand 
irith  greater  heat  In  the  latter  case  some  mercury  will  pass  the  con- 
xaction  a  and  fall  down  and  lodge  at  b,  but  it  cannot  go  farther  so  long 
IS  the  bulb  is  upward,  and  thus  the  temperature  to  be  read  will  not 
ye  affected. 

"The  thermometer  is  inclosed  in  a  glass  shield  which  eliminates  all 
errors  that  might  arise  from  pressure  at  great  depths. 

"  To  mount  the  thermometer,  unscrew  the  cap  t  (Plate  IV),  drop  a 
spring,  A,  into  the  case,  slip  a  thimble,  ^,  over  the  glass  shield  at  d,  put 
iie  thermometer  in  the  case,  drop  in  another  thimble,  which  will  rest 
>n  the  upper  end  of  the  shield ;  then  place  another  spring  on  the  thimble 
bod  screw  the  cap  in  place.  The  thermometer  will  then  be  suspended 
)etween  delicate  spiral  springs  at  the  ends,  and  soft  rubber  rings  which 
inrronnd  the  shield.  This  arrangement  has  proved  eflectnal  in  guarding 
iie  thermometer  against  jars  incident  to  the  service  required  of  it  on 
K>ard  the  Albatiloss. 

"To  take  a  temperature  set  the  spindle,  o,  into  the  hole  in  the  cap,  t, 
)y  screwing  it  down  until  the  proi)eller  blades  are  against  the  stud  j>, 
hen  by  means  of  the  Sigsbee  clamp,  g,  secure  it  to  the  temperature  rope. 
rhe  bulb  will  then  be  down  and  the  mercury  in  the  tube  connected  with 
t,  the  position  required  to  take  the  temperature.  The  water  acting  on 
he  propeller  during  the  descent  will  keep  it  in  position,  resting  against 
be  8tud,p,  but  as  soon  as  the  reeling  in  begins  the  propeller  is  set  iu 
S.  Mis.  90 41 
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motion,  bringing  the  screw  on  the  upper  end  of  the  spindle  into  action, 
gradually  raising  the  propeller  until  the  lower  end  of  the  spindle  is 
withdrawn  from  the  hole  in  the  cap,  $,  when  the  thermometer  promptly 
turns  over  and  registers  the  temperature  by  breaking  the  colamn  of 
mercury  at  the  point  a,  the  column  then  falling  to  the  bottom  of  the  tabe. 
It  can  be  read  at  any  time  afterward,  as  changes  of  temperature  do  not 
att'ect  the  reading  after  the  column  is  once  broken.'^ 

The  latch,  r,  and  slot,  s,  in  which  it  works,  has  been  added  to  pre- 
vent lateral  motion  after  the  thermometer  has  been  turned  over. 

THERMOMETERS  FOR  AIR  AND  SUKFAOE   TEMPERATURES. 

The  instruments  for  this  purpose  were  made  by  J.  and  H.  J.  Green, 
New  York,  and  are  all  that  can  be  desired. 

STEAM  TRAP. 
[Plate  VIII.] 

The  exhaust  steam  from  the  radiators,  fore  and  aft  the  vessel,  is 
trapped  to  the  hot- well  and  again  fed  into  the  boilers,  thus  effecting  a 
considerable  saving  in  fuel. 

We  first  used  the  Hawes  trap,  which  did  not  prove  satisfactory.  The 
Chapman  trap  was  then  tried  with  better  results,  but  it  frequently  faUed 
to  carry  off  the  water,  thus  flooding  the  radiators  and  causing  more  or 
less  annoyance.  Mr.  Baird,  coming  to  our  assistance  again,  devised  a 
simple  and  inexpensive  trap  which  has  performed  its  work  adminbly, 
relieving  us  from  the  annoyances  dbove  mentioned. 

BOILERS. 

[Plate  IX.] 

Mention  has  been  made  of  an  appropriation  for  new  boilers,  made 
necessary  by  a  contemplated  cruise  in  tVe  Pacific.  The  old  ones  are 
much  worn  and  require  extensive  repairs  after  each  trip,  making  them 
totally  unfit  for  a  long  cruise. 

With  the  introduction  of  new  boilers  we  will  increase  the  size  of  the 
coal-bunkers  between  60  and  70  tons,  thus  augmenting  the  steaming 
distance  over  1,000  miles.  A  "  donkey  "  boiler  is  incladed  in  the  new 
arrangement,  fordistilling  water,  heating  and  lighting  ship,  and  for  fire 
puri)Oses.  Heretofore  this  service  has  been  i)erformed  by  one  of  the 
main  boilers,  at  comparatively  large  expense. 

MAIN   STAY-SAIL. 

We  formerly  carried  a  fore  try-sail  gaff,  but  owing  to  the  positioo 
of  the  standard  compass,  pilot-house  rail,  &c.,  were  unable  to  use  the 
sail.  Wo  have  recently  dispensed  with  the  gaff  and  substitnted  a 
stay-saU,  containing  900  square  feet  of  canvas,  hoisting  on  the  maia* 
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spring  stay^  which  extends  from  the  main  to  the  foremast  head.    This 
sail  can  be  carried  in  ordinary  weather. 

PEBSONKEL. 

The  health  of  oflScers  and  crew  has  been  excellent  daring  the  year, 
and  no  deaths  have  occurred.  There  have  been  several  changes  among 
the  officers.  Lieut.  Seaton  Schroeder,  executive  officer  and  navigator^ 
was  detached  January  2, 1886,  Lieut.  H.  S.  Waring  assuming  his  duties. 

In  the  detachment  of  Lieutenant  Schroeder  the  Commission  lost  one 
of  the  most  accomplished  and  indefatigable  workers  it  has  ever  drawn 
from  the  Navy. 

Ensign  W.  S.  Benson  reported  for  duty  January  13,  and  Ensign 
W.  S.  Hogg  on  the  16th. 

Mr.  James  E.  Benedict,  resident  naturalist,  resigned  September  1,  and* 
•was  succeeded  by  Thomas  Lee,  assistant 

The  following  officers  are  attached  to  the  vessel  at  the  close  of  this 
report,  December  31, 1886 : 

Lieut-Gommander  Z.  L.  Tanner,  U.  S.  N.,  commanding. 

Lieut.  H.  S.  Waring,  U.  S.  N.,  executive  officer  and  navigator. 

Lieut  (J.  G.)  B.  O.  Scott,  U.  S.  N. 

Lieut  (J.  G.)  W.  S.  Hogg,  U.  S.  N. 

Ensign  W.  S.  Benson,  U.  S.  N. 

Surgeon  J.  M.  Flint,  U.  S.  K 

Paymaster  0.  D.  Mansfield,  U.  S.  N. 

Passed  Assistant  Engineer  G.  W.  Baird,  U.  S.  If. 

CIVIL  APPOINTMENTS. 

Thomas  Lee,  resident  naturalist. 

E.  H.  Shuster,  clerk  to  commanding  officer. 

PETTY  OFFICERS,  FIEST  CLASS. 

Seaman  class. 
J.  W.  Astrom,  chief  boatswain's  mate. 

Special  class 

• 

Charles  Wright,  master-at-arms* 
S.  L.  Pritchard,  equipment  yeoman. 
N.  B.  Miller,  apothecary. 
O.  A.  Miller,  paymaster's  yeoman. 

F.  L.  Stailey,  engineer's  yeoman. 

Artificer  class. 

John  Hawkins,  machinist. 
Walter  Blundell,  machinist. 
F.  M.  Stromberger,  machinist, 
W.  L.  Watsoji,  machinist. 


Date. 

MoTementa. 

Distance. 

Ol^ect 

febnuury  17  to  18 

Febmary  20  to  27 

Febnuury  27  to  28 

Maroh8to  16 

Waahington,  D.  C,  to  Norfolk,  Ya 

Norfolk.  Va,.  to  San  Salvador  -  -  - 

MiUs. 
174 

1,033.4 
84 

560.3 
380.8 

156.3 
90 

793.4 
1.001.8 

162 

174 

405.8 

390.2 
1.883.2 
1,060.8 
40 

499.2 

724.1 

Sounding. 

Do. 
Sounding  and  dredp 
Sounding. 

Do. 

San  Salvador  to  Earn  Cay 

Bam  Cav  to  Naaaao,  New  Providence. . . 
NaBsaOfNew  Providence,  to  Key  Weat, 

Fla. 
Kftv  "WftRt  to  HavanarCnba   ............ 

Mftroh24to26 

ADril3to4 

April  7  to  8 

Havana  t<»  K^v  "W^M^t 

Sounding  and  dred^ 
Do. 

ADril8to21 

Key  West  to  Kassan 

April  80  to  May  8 

May  9  to  10 

ra  AJutAn  tn  ITMnnton  Roafln 

Do 

Hamnton  Roads  to  Wasbinirton 

June  80  to  July  1 

Jaly8tol0 

July  15  to  19 

Wasninffton  to  Norfolk 

Norfolk  to  Wood's  HoU 

"Wood's  Holl  and  retam 

Sounding  and  dndp 
Do. 

AmmBt  2  to  13 

Wood's  Holl  to  St.  John's,  Newfoundland. 
St.  John's  to  Wood's  Holl 

Aagnst  21  to  29 

Sentembdr  14...... 

Do. 

Wood's  Holl  to  Newnort 

September  15  to  21 

October  21  to  28 

Newport  to  Wood's  Holl 

Sounding  azid  dredfii 

Wood's  HoU  to  Washincrton 

Total  (9{>  ^ftyn) 

0.592.3 

The  above  table  gives  the  number  of  days  the  vessel  was  at  sea  during  the  year :  also  the  diita 
run  and  the  object  of  each  trip.  The  number  of  days  at  sea,  95.  Number  ordredging  statku 
Number  of  hy^graphio  soundings,  221. 


ENGINEER'S   DEPARTMENT. 

Report  of  G.  W.  Baird,  Passed  Assistant  Engineer,  U,  S,  K.,  1896. 

THE  MAIN  ENGINES. 


The  engines  have  been  in  operation  1,160^  hours,  while  the  ship  i 
on  her  coarse,  in  free  route,  besides  the  time  occupied  in  sounding  a 
dredging  at  sea,  while  the  engines  were  worked  to  signal. 

The  ship  has  steamed  on  her  course  9,495  geographical  miles— a  om 
of  8.182  knots  Der  hour.    Durinsr  this  time  the  starboard  enirine  ma 
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tbe  year  is  10.4  knots,  and  highest  average  for  7  hoars,  uuinflueneed  by 
wind  or  sea,  is  9.93  knots. 

The  shaking  of  the  ship  (which  has  never  been  violent)  has  been 
somewhat  reduced  by  the  counter-balance  wheels  (Plate  V)  which  we 
had  built  by  the  Steam  Engineering  Department  at  the  Washington 
navy-yard,  in  January.  The  writer  designed  them  in  two  parts,  in 
order  to  get  the  wheels  on  without  disturbing  the  shafts,  and  by  filling 
certain  pockets  with  lead  we  contributed  counter-balance  to  the  en- 
gines. It  has  always  been  difScult  to  move  the  engines  by  hand,  owing 
to  the  preponderance  of  the  moving  parts  over  the  original  counter- 
balances ;  this  has  been  modified  by  making  teeth  on  the  periphery  of 
the  wheel  (Plate  Y)  which  afford  additional  points  for  ^<  pinching"  the 
engines.  These  new  counter-balance  wheels  fit  over  the  forward  webs 
of  the  low-pressure  cranks.  The  cost  of  the  two  wheels  complete  was 
$314.04,  or  about  7f  cents  per  pound. 

The  new  feed-pump  valves,  referred  to  in  my  last  report,  have  ful- 
filled my  most  sanguine  expectation;  the  pumps 'tiave  not  failed  for  an 
instant,  during  the  year,  and  their  noise  has  been  very  much  dimin- 
ished. 

During  the  year  we  have  fitted  a  new  key  to  the  starboard  rock, 
shaft,  and  have  put  new  anti-attrition  metal  in  the  port  low-pressure 
crank-pin  brasses ;  we  have  raised  the  main  valves  on  their  stems  to 
restore  the  lead. 

The  following  synopsis  for  the  year's  run  covers  the  time  the  ship  was 
running,  in  free  route,  on  her  course ;  it  includes  the  time  the  vessel 
was  slowed  down,  in  fogs,  going  into  and  coming  out  of  port,  running 
between  dredging  stations,  &c.,  but  not  the  time  soundings  or  dredgings 
were  being  taken.  We  have  considerable  trouble  to  keep  the  valve- 
stems  of  the  high-pressure  valves  and  those  of  the  high-pressure  cut- 
oSs  tight  for  any  extended  period ;  this  is  owing  to  the  shallowness  of 
the  stuffing-boxes  and  also  to  the  uneven  wear  of  cut-off  rods.  I  will 
make  a  requisition  for  the  Katzenstine  metallic  packing  for  these  rods 
at  the  beginning  of  the  year.  We  have  replaced  the  main  air-pump 
valves  witti  hard  rubber  valves,  purchased  of  the  Davidson  Steam  Pump 
Company  at  a  cost  of  $29.10. 

Synopsis  of  the  steam  lag  of  the  Albatross  for  the  year  1886. 
Enginee: 

Mean  point  of  oatting-off,  in  the  high-pressnre  cylinders,  from 

commencement  of  stroke inches..  16.3 

Mean  point  of  cntting-off,  in  the  low-pressnre  cylinders,  £rom 

commencement  of  stroke inches..  16.8 

Mean  number  oi^holes  of  throttle-valve  open 4. 19. 

Mean  vacnom  in  the  condenser inches..  22.7 

Mean  pressure  in  the  boilers,  per  square  inch poonds..  47.9 

Mean  pressure  in  starboard  receiver,  per   square  inch,  above 

«ero pounds..  19.3 

Mean  pressure  in  port  receiver,  per  square  inch,  above  zero ...  do 20 
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Temperatures: 

Of  engine-room ^...  107.9 

On  deck 67.5 

Of  injection  water 69.8 

Of  discharge  water 96.9 

Of  feed  water 7S.4 

Total  time  fires  were  lighted hours..  ^^^ 

Total  time  engines  were  in  operation,  the  ship  heing  on  her  course .  do . . .  1, 160^ 
Revolutions : 

Total  of  starhoard  engine 4,658,279 

Total  of  port  engine 4,632,9M 

Mean  of  starhoard  engine  per  minute 6&81 

Mean  of  port  engine  per  minute 66i56 

Total  number  of  geographical  miles 9,4^.2 

Mean  number  of  geographical  miles  per  hour 8.1ffi 

Total  tons  of  coal  consumed  while  engines  were  in  operation 56StHi 

Mean  number  of  pounds  of  coal  consumed  per  hour  while  the  engines 

were  in  operation 1,067 

Total  tons  of  coal  consumed  for  all  purposes.... 953^ 

Total  tons  of  refuse  (asbte)  from  the  coal SllMir 

Draught  of  water : 
Greatest : 

Forward feet  and  inches..  U  5 

Aft do....  1310 

Least: 

Forward do 10 

Aft do....  12  5 

Mean,  for  the  whole  of  the  steaming : 

Forward do 10  6t8I 

Aft do....  13  0.31 

The  f/rmUmt  o(mimM4m9  tpeed  dming  the  year  1886. 

Date,  July  19, 1885 : 

Speed knots..  9.» 

Number  of  hours 7 

Direction  of  wind X>X 

Force  of  wind f 

State  of  sea Smoolt 

Number  of  furnaces  used 4 

Steam  pressure  in  boiler,  per  square  inch pounds..  90 

Steam  pressure  in  receiyer,  per  square  inch do 25.5 

Revolutions  per  minute 81.5 

Vacuum inches..  •  217 

Holes  in  throttle-valve  open 5 

Cut-off  in  non-condensing  cylinder inches..  22 

Cut-off  in  condensing  cylinder do V^ 

Temperature : 

In  engine-room 115 

On  deck 6R« 

Of  iijection  water 69.8 

Of  discharge  water 96 

Of  feed  water 7&7 

Draught : 

Forward 10'.  8* 

Aft ^'^ 
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Anthracite  coal  per  lionr ,^,.. ponnds..  1,226 

i 529.2 

Indicated  hor8e-power<    5 

(   534.2 

Coaly  per  indicated  horse-power,  per  hour ; pounds..  2. 29 

The  ship  was  docked  in  July  at  the  Norfolk  navy-yard.  We  found  the 
oatboard  valves  in  good  order.  A  quantity  of  barnacles  (Balanido!) 
was  found  inside  the  cast-iron  chamber  of  the  injection-valve.  We 
foond  the  zinc  ferrules  in  the  nozzle  of  the  outboard  blow- valve  had 
corroded  but  little,  while  the  iron  chamber  appeared  preserved.  We 
found  the  line-shafts,  under  the  insulation  tape,  to  be  free  from  corro- 
sion.   This  tape  has  been  on  the  shafts  two  years. 

The  annunciator,  referred  to  in  my  last  annual  report,  was  duly  com- 
pleted, and  has  worked  well  during  the  year. 

A  current  of  air  blown  into  the  bottom  of  the  case  (Plate  VI)  will 
caaRe  the  little  wind-mill  at  the  top  to  revolve.  This  is  mounted  on  the 
vertical  spindle,  which  has  a  screw-thread  near  it«  lower  end  which 
gears  into  a  toothed  wheel ;  this  wheel,  which  is  on  a  horizontal  shaft, 
carries  an  arrow  on  each  end ;  the  back  of  the  indicator  is  secured  to 
one  side  of  the  pilot-house,  with  a  circular  hole  in  the  wood  large  enough 
to  move  in ;  the  front  arrow  is  visible  from  the  deck  and  the  back  arrow 
from  the  interior  of  the  pilothouse.  If  a  current  of  air,  blown  into  the 
bottom  of  the  indicator,  revolves  the  arrow  ahead,  it  is  manifest  that 
the  direction  of 'the  arrow  will  be  reversed  if  the  current  be  reversed.  • 

To  secure  these  positive  blasts,  a  small  blower  (as  in  Plate  YII)  is 
placed  in  the  engine-room,  parallel  with  the  line-shaft,  to  which  shaft 
it  is  belted.  If  the  engine  goes  ahead  the  blower  delivers  a  blast,  and 
if  the  engine  backs  the  blower  induces  an  air  current,  and  if  the  engine 
stops  the  blower  and  current  of  air  cease  simultaneously. 

There  is  one  of  these  machines  for  each  of  the  main  engines;  their 
action  is  positive  and  automatic,  and  they  can  make  no  mistake. 

On  board  the  United  States  ships  Boston  and  Atlanta  there  are 
three  of  these  indicators  in  each  circuit,  which  consequently  announces 
the  motion  of  the  engine  at  as  many  different  parts  of  the  ship.  To 
connect  the  blower  and  Indicators  we  use  lead  pipes. 

The  inertia  of  a  ship  in  motion  is  considerable,  and  it  takes  some 
little  time  for  the  ship  to  change  her  direction  even  after  the  engines 
are  reversed ;  it  often  occurs,  in  sounding  and  in  dredging,  that  oppos- 
ing wind  and  currents  carry  the  ship  from,  the  desired  position  in  ref- 
erence to  the  wire ;  hence  it  becomes  imperative  for  the  commander  to 
know,  promptly,  if  either  engine  has  moved  in  the  desired  direction. 
Damage  due  to  mistakes  either  in  striking  or  in  interpreting  the  signals, 
which  hitherto  occurred,  have  not  occurred  since  the  pneumatic  indi- 
cators have  been  used.  The  tax  on  the  commander's  mind  in  reconciling 
the  wind,  waves,  current,  strains  on  and  direction  of  the  dredging  wire, 
while  dredging  in  the  great  depths  of  the  Gulf  Stream  is  considerable^ 
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and  when  ho  bad,  in  addition  to  this,  to  remember  the  direction  both 
engines  were  moving  in,  it  was  a  surprise  that  saccessfol  work  wm 
done  at  all. 

aOVERNORS. 

The  Svedberg  govetnors  have  performed  well  daring  the  year.  They 
have  required  no  repairs  nor  alteration,  and  but  little  attentioD. 

On  completing  the  repairs  to  the  boilers  at  the  Washington  navr- 
yard,  in  January,  we  put  a  cold-water  pressure  of  65  pounds  in  the 
port  boiler  and  64  pounds  in  the  starboard  boiler;  at  which  pressoie 
they  appeared  tight,  but  the  soft  patches  on  the  front  inboard  corners 
began  to  leak  soon  afterwards. 

The  IJ-inch  screw  (pipe)  plugs  we  put  in  the  boilers  were  tight  One 
of  the  plugs  began  to  leak  on  the  1st  of  March  and  the  legs  began  to 
leak  soon  afterwards.  On  the  1st  of  April  we  discovered  one  of  the 
steel  socket  rivets  broken  off;  we  replaced  it  with  an  iron  one. 

On  our  return  to  Washington  (from  the  Bahama  cruise)  we  replaced 
five  rivets  in  a  patch  on  the  back  leg  of  port  boiler ;  and  a  soft  patch 
on  a  seam  on  the  shell  of  starboard  boiler;  replaced  a  soft  patch  in  the 
forward  inboard  corner  of  No.  4  furnace;  replaced  two  soft  patches 
in  the  port  inboard  corners  of  both  boilers;  put  a  new  stem  in  the 
starboard  main  check- valve ;  calked  seams  and  rivets  in  No.  4  for 
nace;  a  new  rivet  in  a  brace  in  the  starboard  boiler;  replaced  two  8oft 
^patches  on  the  waist  of  port  boiler  and  one  on  starboard  boiler:  r^ 
placed  a  soft  patch  on  the  bridge  end,  inboard  comfer  of  No.  1  farnaw; 
to  accomplish  this  last  job  it  was  necessary  to  dig  a  portion  of  the 
cement  out  of  that  boiler,  which  we  replaced.  We  put  several  new 
rivets  in  the  front  sheet  of  this  furnace. 

On  completing  the  repairs  at  Washington  the  vessel  made  her  son 
mer  cruise,  during  which  time  leaks  occurred  as  before,  but  we  were 
able  to  obtain  fresh  water  at  Wood's  HoU  and  at  St.  John's — the  onlj 
ports  visited — and  we  only  accumulated  scale  while  at  sea  after  our 
supply  of  fresh  water  was  exhausted.  Our  stay  at  Wood's  Holl  was 
longer  and  our  voyages  were  of  shorter  duration  than  during  previon* 
cruises,  which  enabled  us  to  take  better  care  of  the  boilers. 

During  the  year  we  have  paid  for  repairs  to  the  boilers  : 

For  labor,  ♦516.21;  for  material,  ♦494.16.    Total,  ♦1,010.36. 

NEW  BOILERS. 

In  obedience  to  the  Commissioner's  order  the  writer  designed  boiler* 
to  replace  those  now  in  the  ship,  which  were  bid  on  by  a  number  of 
large  engineering  establishments;  these  bids  were  opened  on  the 23d 
of  this  month  and  the  Columbian  Iron  Works  and  Dry  Dock  CompanT, 
of  Baltimore,  was  found  to  be  the  lowest  bidder. 

The  new  boilers  are  to  be  two  in  number,  cylindrical  in  form,  and  ai« 
specified  to  be  of  '^the  best  American  charcoal -hammered  iron.''        | 
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They  are  to  be  placed  in  the  main  hold  fore  and  aft,  one  forward  of 
the  other^  with  the  fire-room  athwart-ships  between  them. 

A  steam  chimney  is  placed  over  the  fire-room — between  the  boilers — 
and  is  supported  on  wronght-irou  built-ap  girders,  supported  by  the 
boilers,  essentially  as  recommended  in  my  quarterly  report  dated  31st 
of  March,  1884. 

The  external  diameter  of  the  boilers  is  12  feet,  aiid  the  length  on  line 
of  axis  is  10  feet  3  inches.  Eaoh  boiler  has  three  furnaces,  36  inches 
internal  diameter,  and  exposes 'a  length  of  grate  of  6  feet  6  inches, 
making  an  aggregate  of  117  square  feet  of  grate  surface. 

The  tubes  are  to  be  wrought-iron  lap-welded,  3  inches  external  diam- 
eter, 7  feet  9  inches  long,  No.  10  wire  gauge  in  thickness;  there  are  in 
all  394  tubes,  including  48  stay-tubes,  which  are  No.  8  W.  G.  thick. 

The  shells  of  the  boilers  are  to  be  ^  of  an  inch  thick;  the  longitudinal 
seams  are  double  strapped;  the  circumferential  seams  are  to  have  sin- 
gle straps;  all  the  seams  are  butted. 

The  heads  are  to  be  -^  inch  thick,  butted  and  strapped.  The  heads 
are  braced  by  If  inch  rods,  spaced  12  inches  centers,  and  the  other  flat 
surfaces  are  stayed  by  1^-inch  screw-stays,  spaced  7^-inch  centers. 

The  steam-chimney  is  7  feet  4  inches  in  diameter  (the  same  as  the  old 
one)  and  is  10  feet  high. 

The  flue  is  4  feet  4  inches  in  diameter,  is  in  four  sections,  stiffened  by 
the  Adamson  ringd,  and  is  |-  inch  thick. 

The  boilers  are  to  sit  in  and  be  secured  to  wrought-iron  saddles,  which 
are  to  be  riveted  to  the  floor  frames.  The  holding-down  bolts  are  1  j 
inches  in  diameter,  and  six  in  number  for  each  boiler. 

The  old  stop- valves,  checks,  blows,  salinometers,  gauges,  etc.,  are  to 
be  utilized  as  far  as  possible. 

A  new  S^-inch  stop-valve,  a  section  of  8J-inch  copper  steam  pipe,  a 
3-inch  safety-valve,  one  new  escape-pipe,  two  safety  feed-valves,  and 
two  sections  of  feed  and  blow  pipe  are  to  be  made  new. 

The  covering  of  the  boilers  will  consist  of  half  an  inch  of  kaolin, 
half  an  inch  of  hair  felt,  and  half  an  inch  of  wood  pulp. 

The  center  of  the  smoke-pipe  will  come  about  6  feet  3  inches  forward 
of  the  present  one.  We  will  put  four  ventilators  (instead  of  two)  into 
the  fire-room,  and,  by  bringing  them  close  to  the  smoke-pipe,  we  will 
leave  more  "floor  room"  on  deck  than  at  present,  and  will  bring  the 
ventilator  hoods  clear  of  the  main-stays,  that  we  may  run  them  np 
about  8  feet  into  the  air.  As  there  will  be  a  boiler  on  both  sides  of  the 
fire-room,  we  will  need  all  the  air  we  can  get  into  the  fire-room. 

Tlie  iron  in  the  old  coal-bunkers  is  to  be  utilized  in  the  new  ones. 
We  will  get  the  new  boilers  and  bunkers  between  the  same  bulk  heads 
that  inclose  the  old  ones,  but  the  new  arrangement  affords  a  space  of  12 
inches  in  the  clear  (at  the  smallest  place)  around  the  boilers,  and  an 
increase  of  more  than  30  tons  of  coal  in  the  bunkers. 
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DONKEY-BOILER. 

This  boiler  is  to  be  of  the  same  material  as  the  main  boilers,  is  to  be 
cylindrical  in  form,  4  feet  6  inches  in  diameter^  and  4  feet  8  inches  in 
length.  It  is  to  have  a  single  furnace-flue  30  inches  in  diameter,  ex- 
posing a  grate  3  feet  3  inches  long.  It  is  to  have  a  steam  drum  24  inches 
in  diameter  and  15  inches  high ;  the  tubes  are  to  be  eight  in  number, 
4^  inches  in  diameter,  and  3  feet  9  inches  long,  arranged  in  ne8t«  over 
the  spandrels  of  the  furnace ;  they  are  to  be  lap-welded  drawn  tubes. 
This  little  boiler  is  to  be  placed  on  the  main  deck  in  the  deck-house 
amidships,  between  the  main  steam  drum  and  the  galley.  The  object 
of  using  this  boiler  is  to  warm  the  ship,  run  the  dynamo,  run  the  pumps 
(for  washing  decks,  pumping  bilge,  supplying  the  aquaria,  etc.),  and 
distilling  water  when  the  main  boilers  are  not  in  use.  It  is  believed 
that  considerable  labor  and  coal  will  thus  be  saved,  as  well  as  saviug 
the  main  boilers. 

DREDGINa-ENGINE. 

• 

The  follower-bolts  in  the  starboard  cylinder  of  this  engine,  which 
w^re  broken  a  year  ago  by  water  freezing  in  the  piston,  were  at  the 
time  temporarily  replaced  by  bolts  belonging  to  another  engine,  have 
been  replaced  by  new  and  proper  bolts.  The  guide-roll  of  this  engiue 
was  badly  worn  and  scored  by  the  dredge  wire,  and  was  replaced  by  a 
new  one  made  at  the  Washington  navy -yard  in  June  last.  Two  new 
wrist-pins  have  been  made  for  this  engine.  The  cost  for  labor  on  the 
above  was  $13.80;  material,  35  cents;  total,  $14.15. 

REELING-ENGINE. 

This  engine  has  been  overhauled  and  adjusted ;  the  wrist-pins,  which 
were  wearing  *'out  of  round,''  have  been  turned  around  one-fourth  of  a 
turn,  that  the  future  wear  may  come  on  the  high  places. 

SOUNDING  ENGINE. 

The  steam  hose  on  the  sounding-engine  burst  at  sea,  on  the  1st  day 
of  May,  and  as  there  was  no  way  of  repairing  it  the  writer  substituted 
the  exhaust-hose  for  it  and  erected  a  temporary  exhaust-pipe  cf  iron, 
which  temporary  plan  answered  very  well  until  the  ship  reached  port 
We  provided  new  and  larger  steam  hose  and  attached  them.  We  had 
the  steam  cylinder  rebored,  increasing  its  diameter  nearly  one-quarter 
of  an  inch,  had  new  piston-rings  made,  and  provided  a  proper  oil-cup  to 
lubricate  the  valve  and  piston  of  this  engine.  The  cylinder  was  not 
true  and  the  original  piston-rings  leaked,  which  diminished  the  power 
of  the  engine,  which  is  really  too  small  for  the  work.  The  changes 
made  it  a  little  better.  The  writer  believes,  when  the  increased  pres- 
sure from  the  new  boilers  is  applied  to  this  little  engine,  that  it  will 
reel  the  wire  in  about  15  per  cent,  faster  than  it  did  originally.    A  new 


[47]  WORK    OF   STEAMER   ALBATROSS.  651 

bronze  sounding-reel  has  been  built  by  contra<5t,  and  has  been  fitted  to 
its  place  by  the  men  in  this  department.  Its  pulley  is  slightly  less  in 
diameter  than  that  of  the  original  reel,  and  with  increased  pressure  on 
the  steam  piston  it  is  believed  that  the  speed  of  reeling  in  will  be  from 
this  cause  augmented.  The  cost  of  the  labor  and  material  consumed 
on  the  engine  of  the  sounding-machine — which  come  in  the  writer's 
department — were  as  follows : 

38  feet  of  steam  hose '. $18.00 

1  oil-cap (JO 

1  hose-^onpling 2.00 

Labor 20.70 

Total 41.:J0 

STEERING-ENGINE. 

The  steam  steering-gear  has  not  l>een  used  much  during  the  year, 
bat  has,  when  used,  done  its  work  with  promptness  and  precision.  The 
plates  over  the  exhaust  chambers  and  passages  are  very  light  and  are 
not  bolted  close  enough ;  this  makes  bad  air-leaks  which  reduces  the 
vacuum  from  2  to  3  inches  in  the  condenser. 

• 

STEAM- WINDLASS. 

This  machine  continues  to  give  satisfaction.  Besides  hoisting,  cat- 
ting, and  fishing  the  anchors,  it  is  used  to  reel  oif  wire  rope,  warp  the 
ship,  and  hoist  boats.  No  repairs  have  been  needed  to  this  engine 
daring  the  year,  except  sweating  thin  pieces  of  brass  on  the  sides  of 
the  crank-pin  brasses,  at  a  cost  of  $1.38. 

STEAM  ASH-HOISTER. 

This  machine  continues  to  work  admirably.  The  (cast-iron)  gland  to 
one  of  the  piston-rods  was  discovered  to  be  broken;  there  was  sufficient 
metal  in  it  and  the  fracture  showed  a  clear  break,  an  indication  that  it 
was  broken  by  accident  or  stupidity.  The  broken  gland  was  replaced 
by  a  brass  one  at  the  Washington  navy-yard,  at  a  cost  of  $2.76. 

STEAM-PUMPS. 

We  have  had  to  renew  the  leather  cup-packings  on  the  water -piston 
of  the  circulating  pump  during  the  year,  at  an  expense  of  $8.  The 
piaton,  which  is  of  cast  iron,  is  badly  corroded  and  ^ill  not  last  much 
longer.  It  should  be  replaced  by  a  hght  brass  piston  fitted  for  hemp 
packing.  We  have  had  the  steam-chest  of  the  hydrant  pump  rebored, 
and  a  new  steam- valve  put  in  during  the  month  of  June,  at  an  expense 
of  $27.05. 

A  No.  1  Davidson  steam  pump  has  been  purchased  and  erected  in 
the  engine-room  to  circulate  sea-water  through  the  aquaria.    The  pip- 
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ing  is  entirely  of  brass,  and  is  provided  with  proper  valves,  tap-cocks, 
and  safety-valve,  which  may  be  regulated  in  the  laboratory'.  Tbe 
pump  and  piping  were  erected  by  the  men  in  this  department 

Coet  of  the  aqooriam  pnmp |!W.54 

Cost  of  piping 48.23 

Cost  of  TflJves,  cooks,  and  fittings 11.9 

Total 150,ffi 

STEAM    CUTTERS. 

These  two  boats  continue  to  do  good  service,  and  are  always  ready 
for  use  when  required.  The  nature  of  the  service  of  this  ship,  which 
gives  us  semi-annual  opportunities  to  overhaul  these  two  boats,  and  tk 
hearty  co-operation  of  the  commanding  officer  in  all  matters  pertaining 
to  their  efficiency,  are  two  important  elements  in  the  great  success  of 
these  Herreshoflf  boats.  During  the  year  the  following  repairs  were 
made  to  the  larger  boat,  at  the  Washington  yard :  A  sheet-brass  com 
was  put  on  the  separator,  new  wrist-pins  were  put  in  the  cross-heads, 
and  the  cross-head  gibs  were  rebabbitted;  the  lower  half  of  the  cas^ 
ing  of  the  boiler  has  been  renewed;  new  pins  were  made  for  the  ec- 
centric-rods; new  pins  were  made  for  the4ink  blocks;  the  plunger  and 
valve  of  the  hand  bilge-pump  were  refitted ;  a  new  steering-wheel  and 
drum  were  made.  In  November  a  set  of  grate-bsurs  were  made.  B^ 
pairs,  such  as  straightening  the  screw -blades,  which  had  been  bent,  I^ 
making  joints,  &c.,  have  been  made  by  our  own  men.  The  cost  of  re- 
pairs to  this  boat  at  the  Washington  navy-yard  amounted  to  $54.66L 
During  the  year  we  have  bought  from  the  builders  of  the  boat  a  neir 
slide-valve  for  the  high-pressure  cylinder,  at  a  cost  of  $5.50.  The  wear 
of  these  slide-valves,  which  are  made  of  brass,  is  all  on  one  side. 

The  smaller  boat  (the  gig)  broke  her  high-pressure  piston  ring  and 
spring  and  bent  the  rod  and  follower  on  the  7th  of  March.  The  brass 
follower  was  screwed  to  tbe  cast-iron  piston  by  a  fine  thread ;  this  be- 
came loose  and  unscrewed.  We  repaired  it  temporarily  by  casting  a 
solid  Babbitt-metal  ring,  in  place,  and  straightening  the  rod  and  fol- 
lower ;  we  replaced  the  piston,  later  in  the  year,  by  one  of  wrought  iron. 
Later  in  tbe  year  we  lost  the  low-pressure  piston  in  the  same  way,  and 
replaced  it  in  like  manner.  The  slide-valve  of  the  high-pressure  engine, 
which  was  worn  to  a  knife-edge  on  one  side,  has  been  replaced  with  a 
new  one. 

The  smoke-pipe  was  rolled  out  of  the  gig  on  the  night  of  the  5th  of 
March,  in  3 J  fathoms  of  water ;  it  was  recovered  by  a  native  diT«r. 
The  top  of  the  boiler  was  so  badly  torn  by  the  accident,  and  the  lower 
casing  so  badly  corroded  and  burned  out  by  the  end  of  the  snmffler 
cruise,  that  we  were  obliged  to  put  on  an  entirely  new  casing.  As  the 
fine  boiler-shop  at  the  Washington  navy-yard  had  beendiseondnaed^as 
such,  we  were  obliged  to  employ  a  journeyman  boiler-maker  and  bniM 
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the  casing  ourselves.  By  the  courtesy  of  the  chief  eugineer  of  the 
navy -yard  we  were  permitted  to  use  the  shop.  We  purchased  the 
material  from  L.  H.  Schneider,  of  Washington. 

The  cost  of  repairs  to  the  gig  during  the  year  was  as  follows : 

1  sx^ety-valve  spring ^ $0.75 

1  high-pressore  slide-valve 4.50 

1  high-pressure  piston 13.50 

1  low-pressure  piston 17. 00 

Material  for  new  boiler  casing 35.57 

Labor  for  new  boiler  casing 49.68 

1  set  of  fire-bricks 2.50 

Total 123.50 

FRESH- WATER  DISTILLING  APPARATUS. 

During  the  year  we  have  distilled  53,425  gallons  of  water,  which  has 
been  uniformly  of  good  quality.  A  leak  was  discovered  in  the  joint  at 
one  end  of  the  coils  during  the  month  of  June.  This  leak  was  vStopped 
by  a  plumber's  joint  of  soft  solder,  by  a  navy-yard  workman,  at  a  cost 

of  $9. 

» 

The  practice  of  cleaning  and  whitewashing  the  interior  of  the  tanks 
each  time  they  are  emptied  is  continued  with  good  results. 

ELECTRIC  LIGHT. 

The  uniformly  white,  steady,  and  agreeable  light  from  our  Edison 
incandescent  lamps  has  continued  throughout  the  year. 

The  commutator  of  our  Z-dynamo,  thoagh  much  worn,  is  still  effi- 
cient. The  engine  is  as  efficient  as  when  new,  and  gives  us  but  little 
trouble.    The  engine  and  dynamo  are  run  by  a  coal-heaver. 

The  usual  amount  of  breakage  of  wires  and  burning  out  of  cutout 
plugs  has  occurred,  which  has  generally  been  traced  to  short  circuiting 
through  sea- water,  which  leaks  through  the  decks,  &c.,  and  gets  at  the 
wires. 

We  find,  in  repairing  these  wires  (which  are  of  copper)  that  they  are 
now  quite  soft  and  ductile,  though  they  were  quite  brittle  two  years  ago. 
There  can  now  be  no  doubt  that  a  molecular  change  is  going  on  in  these 
wires  all  the  time.  The  three-light  pendants,  with  their  flexible  cables, 
have  been  used  the  entire  year,  to  the  exclusion  of  the  arc  lights.  The 
attachment  at  the  end  of  the  cable  is  troublesome  in  that  the  men  break 
them  by  sometimes  screwing  up  too  hard ;  sometimes  they  burn  out  by 
arcing,  from  failure  to  screw  them  up  to  good  contact,  and  again  by 
dirt  separating  the  contacts  just  enough  for  the  purpose. 

One  of  the  small  tension-screws  of  the  dynamo  brushes  has  been  re- 
newed during  the  year,  and  drip-pans  have  been  fitted  to  the  pillow- 
blocks  of  the  dynamo,  the  blocks  being  cut  out  to  receive  the  pans. 
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The  dynamo  ^las  been  in  operation  1,574  hoars  and  26  minutes  dnriDg 
the  year,  during  which  time  a  mean  of  about  47  lamps  has  been  in  dr- 
cuit,  aggregating  the  following  cost :  . 

14i  tons  of  coal,  at  ((5.17 1 t76.»  I 

43^  gallons  of  oil,  at  55  cents 3X9S 

149    lamps,  at  85  cents 1«.€5 

34    3-light  safety-plugs,  at  8  cents ITS 

18    6-light  safety-plugs,  at  8  cents 1.44 

1  30-light  safety^plug,  at  8  cent* 09 

2  key-sockets,  at  70  cents 1.40 

4    plain  sockets,  at  60  cents : 2.40 

3  wire  shade-holders,  at  30  cents 90 

3  pounds  copper  wire,  ^t  40  cents 1.20 

2  pounds  insulation  tape,  at  50  cents 1.00 

1^  gross  assorted  screws,  at  $1.25 1.82S 

46    feet  flexible  cord,  at  15  cents  .., 6.90 

4  attachment  plugs,  at  40  cents 1.60 

3  dyoamo-brushes,  at  60  cents 1.80 

1    standard  receptacle,  at  44  cents 44 

Total  250,M 

Taking  the  16  caudlepower  lamps  as  requiring  double  the  cnrreotof 

one  8  candle-power,  the  mean  number  of  lamps  will  be  (as  nearly  as  cam 

be  estimated)  47 ;  the  candle-power  hours  will  then  be  (47  x  1574x8=) 

591824,  and  this  quantity,  divided  into  the  total  cost,  gives  the  cost  of 

250.  58 
47x1574x8  ~^'  ^^^  cents  per  candle-power  per  hour,  or  almost  exactly 

what  an  equal  gas-light  costs  the  consumers  in  Washington  city. 

The  submarine  lamps  have  worked  very  well  during  the  year.  The 
naturalists  employed  them,  extensively  on  the  Bahama  Banks,  wbeie 
the  white  bottom  of  the  sea  afforded  a  beautiful  reflector  in  the  dark- 
ness of  the  night.  By  the  aid  of  the  marine  glass  (improvised  in  thi« 
department)  the  position  of  the  light  and  adjacent  objects  were  readilj 
observed  even  when  the  surface  of  the  water  was  disturbed. 

Though  no  hitch  or  delay  has  occurred  during  the  year,  and  the  phut 
has  worked  fully  as  well  as  when  first  installed,  I  feel  obliged  to  say 
that  the  B  circuit  of  only  51  volts  pressure  is  rather  behind  the  age,  00 
far  as  economy  is  concerned,  and  therefore  recommend  the  exchange 
of  the  dynamo  for  one  of  higher  potential. 

The  Albatross  was,  I  believe,  the  first  Government  vessel  (of  any 
nation)  that  employed  the  incandescent  electric  lighting  for  internal 
illumination. 

The  experiments  made  and  the  results  obtained  here  were  carefnllj 
considered  in  the  Navy  Department  before  any  venture  was  made  to 
light  their  ships  in  a  similar  manner.  We  have  produced  our  hght,  1 
believe,  at  least  as  economically  as  any  people  using  so  weak  a  car- 
rent  a«  we  employ,  but  since  we  installed  our  plant  great  improvementtf 
have  been  made  in  dynamos.  The  change  in  the  dynamo  will  not  be 
very  expensive. 
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LIFB-TIME  OF  LAMPS. 

For  the  past  two  years  we  have  kept  the  lamps  in  the  engine-room 
alone  in  circuit  all  the  time,  that  we  might  obtain  a  correct  estimate  of 
thii  average  duration  of  the  lamps. 

llie  total  lamp  hours  was  27,987  hours  and  31  minutes,  and  the  total 
number  of  lamps  expended  was  30,  so  that  the  mean  life-time  of  the 

(27987 31     \ 
^ =  )  932  hours  and 

54  minutes.    Lamp  No.  92  is  included  in  the  above  average,  though  it 
was  broken  after  701  hours  of  incandescence. 

In  recording  the  great  life-time  of  these  lamps,  it  is  proper  to  state 
that  they  were  in  circuit  all  the  time,  and  were  lighted  and  extinguished 
dally  with  the  starting  and  stopping  of  the  dynamo,  and  were,  conse- 
quently, never  suddenly  heated  nor  cooled. 

VENTILATION. 

The  ventilating  fan  has  been  in  use,  during  the  warm  weather,  for 
several  hours  each  night  when  at  sea.  The  wastefulness  of  the  Wise 
motor,  which  drives  the  fan,  is  so  great,  that  the  writer  does  not  feel 
justified  in  using  it  a  great  deal.  The  new  arrangement  of  boilers  will 
displace  the  present  fan  and  motor,  and  I  recommend  that  a  pair  of 
Sturtevant's  No.  5  monogram  exhaust  fans  and  an  orthodox  steam- 
engine  be  put  in  place  thereof.  They  can  be  placed  in  the  donkey- 
boiler  room  coaveniently.  To  exhaust  some  of  the  heated  air  from  the 
space  over  the  working  platform  of  the  engine-room  I  recommend  that 
two  wrought-iron  chimneys  be  run  from  this  point  to  the  open  deck 
above. 

The  four  pro^iosed  ventilators  to  the  new  fire-room,  which  will  extend 
8  feet  above  the  deck,  will  doubtless  be  much  more  eflicient  than  the 
present  two,  having  the  same  (18  inches)  diameter,  and  which  are  only 
3  feet  above  the  deck.  The  movable  cowls  of  the  new  ventilators  will 
be  of  copper,  to  prevent  affecting  the  standard  compass. 

WARMING. 

The  usual  trouble  from  breaking  of  heater  valves  has  continued. 
It  is  impossible  to  say  when  or  by  whom  these  valve-stems  are  twisted 
off  or  threads  stripped;  it  is  a  contest  between  small  brass  valves  and 
muscle,  in  which  the  latter  appears  to  triumph.  The  large  heater, 
which  was  removed  from  the  berth-deck  last  year,  has  been  replaced. 

The  steam  traps  (Chapman's)  have  never  been  satisfactory ;  water 
accumulates  in  the  heaters  if  we  trust  to  the  automatic  action  of  the 
traps,  and  if  wo  attempt  to  regulate  the  drain  by  adjusting  the  by-pass, 
we  find  steam  blowing  through  at  times. 

The  writer  designed  a  valve  (Fig.  2,  Plate  VIII)  and  improvised  a 
trap  by  screwing  the  valve  into  a  cast-iron  cylinder  we  had  been  using 
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for  an  oil-filter ;  the  steam  and  water  enters  at  the  top  and  the  con- 
densed water  escapes  through  the  valve ;  the  steam  does  not  escape. 

We  substituted  this  for  the  Chapman  trap  for  draining  the  after 
heaters^  and  find  it  works  admirably. 

COAL. 

Excepting  30  tons  of  semi-bitaminoiis  coal  purchased  at  Nassau  in 
April,  and  about  two  tons  for  the  cutters,  we  have  used  anthracite  cosd 
exclusively. 

The  total  consumption,  for  all  purposes,  has  been  953  tons  419  poaods, 
and  the  average  cost  has  been  $5.17  per  ton. 

The  quality  has  been  generally  good,  except  that  obtained  from  the 
Norfolk  navy  yard,  which  we  found  dirty  and  air-slaked. 

We  check  the  weight  of  coal  received  by  the  increase  in  the  ship's 
displacement,  which  latter  quantity  is  obtained  from  a  calculation  of 
the  ship's  increase  in  draught  of  water.  We  either  witness  the  weigh- 
ing of  every  pound  of  coal  we  buy,  or  weigh  it  ourselves  as  it  is  deliv- 
ered alongside  the  ship.  The  following  amounts  of  coal  have  been  nsed 
for  the  purposes  specified : 

Toti. 
Coal  consumed  to  propel  the  ship  while  ou  her  course,  to  warm  the  ship, 

pump  bilges,  wash  decks,  and  hoist  ashes  while  the  maiu  engines  were  in 

operation M^fiH 

■  Coal  consumed  to  light  the  ship  by  electricity Uf^li 

Coal  consumed  to  ventilate  the  ship lOifli 

Coal  consumed  to  distill  water ^ti\ 

Coal  consumed  by  the  steam  cutters 9jjjf 

Coal  consumed  for  driving  the  hoisting  engine,  steam  windlass,  washing 

decks,  warming  ship,  and  keeping  fires  banked  when  the  main  engines 

were  not  in  operation ^jfn 

Total  coal  consumed  by  the  engineer's  department SS^it 

Coal  consumed  by  the  equipment  department  (cooking) 53ifji 


MEDICAL  DEPARTMENT. 

Report  of  Surgeon  J.  M.  Flint,  U.  S,  Xavtf. 

The  general  health  of  the  ship's  company  during  the  year  has  been 
very  good.  No  cases  of  serious  illness  have  occurred,  and  only  those 
trifling  accidents  incident  to  all  the  ruder  occupations  of  men.  Tlw 
provisions  for  ventilation  are  the  same  as  heretofore,  and  are  reason- 
ably effective  when  in  use.  The  between-decks,  in  this  as  in  all  other 
ships  with  which  I  have  been  acquainted,  are  more  or  less  malodcMtras 
at  sea.  No  precautions  can  prevent  the  evolution  of  foul  gases  id  Unt 
bilges  of  a  ship,  where  the  presence  of  organic  matter  and  the  condi- 
tions of  heat  and  moisture  favorable  to  decomposition  are  unavoidable^ 
How  to  remove  these  gases  before  they  have  contaminated  the  air  of 
the  apartments  of  men  and  ofiQcers,  is  a  problem  not  yet  solved;  itii 
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lent,  however,  that  any  system  of  ventilation  in  order  to  be  perfect 
st  be  in  continnons  action.  ^ 

'he  first  part  of  the  year,  from  early  in  Febrnary  to  May,  was  passed 
icipally  among  the  Bahama  Islands,  where  the  temperature  was  mild, 
winds  fresh  but  soft,  and  the  climate  generally  conducive  to  health 
[  comfort.  The  islands  themselves  in  their  present  condition  furnish 
iderfully  little  of  general  interest  to  the  visitor,  and  fail  utterly  to 
ify  the  glowing  accounts  given  of  them  by  their  discoverers.  The 
abitants  of  the  islands,  with  the  exception  of  New  Providence,  are 
r  and  thriftless  but  not  wretched  or  degraded,  mostly  colored,  evi- 
tly  diminishing  in  numbers,  extracting  a  very  plain  subsistence  from 
iiu  soil  impervious  to  modern  implements  of  husbandry,  and  from 
more  open-handed  generosity  of  the  sea.  There  are  no  educated 
lical  men  on  the  islands  except  at  Nassau,  and  the  announcement 
he  presence  of  a  '^doctor''  among  them  was  sufficient  to  surround  him 
edily  with  a  numerous  clienUlej  consisting  of  the  sick,  those  who  had 
n  sick,  and  those  who  thought  that  they  might  at  some  future  time 
sick,  all  anxious  to  avail  themselves  of  the  rare  opportunity  for  pro- 
ional  treatment.  Every  effort  was  made  to  minister  to  their  neces. 
38  as  well  as  their  fancies,  and  their  expressions  of  gratitude  for 
it  they  received  were  evidently  sincere.  So  far  as  was  observed  the 
sical  condition  of  the  people  seemed  to  be  good.  There  were  few 
med  or  deformed,  and  only  occasional  evidence  of  the  prevalence  of 
3ific  diseases  among  them,  either  at  present  or  in  the  past.  These 
larks,  however,  apply  only  to  the  outlying  islands  and  not  to  New  | 

vidence,  upon  which  is  situated  Nassau,  the  largest  town  and  the  . 

icipal  commercial  port  of  the  Bahamas.  ^ 

.mong  the  interesting  cases  observed  was  one  of  Hysterical  Paralysis  I 

Bveral  months'  continuance,  the  patient  having  been  utterly  unable  ^ 

aove  a  muscle  of  the  lower  extremities  during  that  time.    The  sub-  |! 

was  a  well-conditioned  young  girl,  one  among  numerous  victims  of  i; 

markable  epidemic  of  hysteria  attending  great  religious  excitement 
3at  Island.    Several  hundred  persons,  a  very  large  percentage  of  i 

whole  population,  were  said  to  have  been  aflfected,  mostly  young 
pie,  boys  and  men  as  well  as  girls  and  women,  and  their  wild  vagii- 
were  related  by  witnesses  with  a  solemnity  that  assured  the  hearer 
'  firmly  rooted  was  the  belief  in  the  supernatural  character  of  the 
lifestations.  Treatment  of  this  case  by  nerve  tonics  and  electricity 
a  few  days  was  attended  by  such  marked  improvement  that  a  com-  . 
«  and  speedy  recovery  was  certain. 

be  summer  and  autumn  cruise  of  the  ship  was  made  on  the  North 
antic  coast,  with  Wood's  HoU  as  headquarters,  northward  as  far  as 
John's,  Newfoundland.  The  Grand  Banks  in  August  developed  the 
e  foggy,  rainy,  disagreeable,  and  depressing  climate  for  which  it  is 
»d,  and  a  week  in  the  quiet  and  snug  harbor  of  St.  John's  was  a  wel- 
e  and  refreshing  interlude.    Nothing  for  record  in  this  department 

S.  Mis.  90 i2 
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occurred  during  the  summer,  except  the  development  of  a  case  of  Melan- 
cholia in  one  of  the  seamen,  who  was  in  consequence  transferred  to  tbe 
naval  hospital  at  Chelsea,  Mass.,  and  subsequently  to  the  GroverDment 
Insane  Asylum  in  the  District  of  Columbia.  No  satisfactory  cause  for 
the  disease  could  be  assigned. 

The  determinations  and  record  of  the  densities  of  sea- water  have  been 
continued  by  this  department  during  the  year.  The  observations  have 
been  chiefly  confined  to  surface  densities,  and  the  collection  of  water 
for  the  purpose  has  usually  been  made  at  12  o'clock  each  day  that  the 
ship  was  at  sea.  The  specimen  is  kept  until  it  has  taken  about  tbe 
temperature  of  the  room  and  of  the  instrument^  employed,  and  the  same 
care  as  heretofore  exercised  in  the  reading  and  reduction.  The  record 
in  itself  presents  no  remarkable  features  calling  for  extended  remarks. 
The  high  gravities  of  the  Southern  waters,  where  evaporation  is  rapid, 
is  observable,  and  especially  in  those  inclosed  basins  like  Exuma  Sound 
and  Tongue  of  the  Ocean,  where  there  are  no  active  currents  to  restore 
the  equilibrium  with  the  ocean  water  in  general.  lu  contrast  are  the 
low  gravities  of  the  Northern  waters,  where  evaporation  is  slight  and 
the  water  is  freshened  by  the  Arctic  currents. 

The  record  of  temperatures  and  densities  observed  daring  the  year  is 
appended : 

Record  of  temperatures  and  epecific  gravities. 


Date. 


es 
o 


1886. 
Feb.  21 
22 
23 
24 
25 
26 
27 
5 
A 
6 


Mar. 


6 
12 
17 

April  9 
10 
11 
12 
13 
14 
15 
30 
1 
2 
3 
4 
5 


May 


12  m. 

12  m. 

12  m. 

12  m. 

12  m. 

12  ro. 

12  m. 

12  m. 
3  p.  m. 
3  p.  m. 

3  p.  m. 
12  m. 
12  m. 

12  m. 
12  m. 
12  m. 
12  m. 
12  m. 
12  ra. 
12  ra. 
12  ra. 
12  m. 
12  m. 
12  m. 
12  m. 
12  m. 


Latitude  N. 


33 
31 
28 
27 
26 
24 


LoDgitad«  W. 


31 
15 
24 
44 

31 
47 


00 
24 
24 
30 
00 
36 


o 

75 
76 
78 
77 
75 
74 


58 
44 
10 
16 
06 
36 


It 

00 
00 
00 
00 
80 
15 


Off  San  Salvador 

Port  Nelson,  Kum  Cay    

Well  near  beach.  Port  Nelson 

Well  in  center  of  town,  Port 
Nelson. 

Salt  ponds.  Port  Nelsoa 

Exaraa  Sonnd 

Harbor  of  Naasaa,  New  Prov- 
idence. 


Depth. 


25 
(26 
25 


26 
33 
23 


00 
00 
00 


79  50  30 
78  21  20 
77    26    00 


Tongue  of  Ocean,  aonth  end . 

Green  Cav,  Tongue,  of  Ocean 

24    50    00    I      77    39    00 

South  Bay,  New  Providence. 

Off  Blenthera  Island 

Off  Abaco  Island 


27 
28 
29 
31 


48 
18 
35 
09 


00 
00 
00 
00 


77 
78 
79 
79 


37 
82 
53 
33 


45 
30 
00 
30 
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do... 

— do... 
...do. .. 

do. .. 
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...do... 
...do... 
...do... 


.do. 
.do. 
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Record  of  temperatures  and  specific  ^ravih*e«— Continued. 
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REPORT  OF  THE  NATURALIST,  MR.  THOMAS  LEE. 

The  work  of  the  Albatross  for  1886  began  with  a  cruise  amoug  the 
Bahama  Islands.  Mr.  James  E.  Benedict  was  in  charge  of  the  scientific 
department,  and  was  assisted  by  Messrs.  Willard  Nye,  jr.,  0.  H.  Town- 
send,  F.  L.  Washbnm,  and  myself. 

We  left  Norfolk  February  20,  and  met  with  little  of  interest  before 
reaching  our  anchorage  at  Watling's  Island.  Before  speaking  of  our 
work,  it  is  my  pleasant  duty  to  acknowledge  our  great  indebtedness  to 
liieatCommander  James  M.  Forsyth,  of  the  United  States  Navy,  for 
famishing  us  with  much  valuable  information  with  regard  to  the  char- 
acter of  the  islands,  and  for  letters  to  Mr.  R.  0.  Nairn,  of  Watling's 
Island,  and  the  Misses  Forsyth,  of  Rum  Cay,  who  showed  us  every 
ooortesy  and  attention,  besides  very  materially  aiding  us  in  our  work. 

February  27  Mr.  Nye  and  I  landed  on  Watling's  Island,  and  remained 
there  till  March  9.  The  Albatross  ran  over  and  anchored  at  Rum  Cay. 
We  were  cordially  welcomed  by  Mr.  Nairn,  who  furnished  us  with  com- 
fortable quarters,  thus  enabling  us  to  get  to  work  at  once. 
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Watling's,  like  all  the  islands  of  the  Bahama  group,  is  made  up  of 
coral  limestone,  much  weathered  upon  the  surface,  and  below  it  of  a 
very  cavernous  nature.  A  great  part  of  the  interior  of  the  island  is 
occupied  by  a  series  of  connecting  lakes,  which  are  surrounded  by  hills 
rising  quite  abruptly  from  the  water  to  a  height  of  50  to  140  feet,  and 
thence  sloping  more  gradually  to  the  ocean.  Between  the  hills  and 
the  Ocean  are  a  number  of  large  swamps,  hardly  above  tide-level. 

The  coast-line  is  partly  rough  coral  rock  rising  abruptly  from  the 
water,  partly  stretches  of  coral  sand,  and  the  island  is  pretty  well  sur- 
rounded by  outlying  coral  reefs.  Though  there  is  little  soil,  the  greater 
part  of  the  island  is  clothed  with  a  dense,  low,  scrub  growth,  with  here 
and  there  a  large  tree  to  indicate  what  the  timber  was  in  old  times. 
The  surface  has  been  quite  extensively  under  cultivation,  but  since  the 
abolition  of  slavery  nearly  all  the  white  people  have  left  the  island,  and 
the  negroes  cultivate  fields  only  here  and  there,  and  scarcely  do  more 
than  get  a  living  off  the  ground. 

The  swamp  water  is  pretty  much  all  brackish,  but  fresh  water  can 
be  had  at  any  point  by  digging  down  to  near  the  ocean  level.  It  col- 
lects slowly  and  is  subject  to  a  rise  and  fall  with  the  tide. 

We  found  the  rough,  coral  bottom  near  the  shore  ill  adapted  to  sein- 
ing, and  the  inhabitants  brought  in  but  few  species  of  fish  caught  with 
hook  and  line. 

A  trip  across  the  island  to  a  creek  on  the  eastern  coast  resulted  in 
the  capture  of  a  number  of  species  of  fish.  There  was  little  opportu- 
nity to  haul  the  seine,  but  we  made  a  number  of  sets  across  the  mouths 
of  small  creeks,  and  then  drove  the  fish  down  into  the  net. 

From  the  lakes  we  seined  a  large  number  of  minnows,  Atherina  stipes 
— a  species  most  plentiful  in  these  waters  and  apparently  the  only  fish 
occupying  them. 

The  lake  water  is  very  saline  and  subject  to  a  slight  rise  and  fall 
with  the  tide,  though  there  is  no  apparent  connection  between  the  lakes 
and  the  ocean. 

We  made  a  trip  through  the  lakes  to  a  cave  near  the  new  light-house 
at  the  northern  end  of  the  island,  and  from  which  several  human  skulls 
are  said  to  have  been  taken.  The  cave  is  near  the  lake,  in  the  face  of 
a  low  semicircular  ledge  of  limestone.  The  mouth  of  this  cave,  about  8 
feet  long  by  2  feet  in  height,  was  originally  walled  up.  It  now  stands 
open,  the  wall  having  been  pulled  down.  Within,  the  cave  extends 
about  50  feet  along  the  face  of  the  ledge  on  each  side  of  the  entrance, 
and  the  low  roof  meets  the  floor  about  20  feet  back.  It  is  divided  into 
several  chambers  by  natural  columns  rising  from  the  floor  to  the  roof. 
The  largest  of  these  chambers  extends  back  to  a  pool  of  brackish  water 
on  the  lake  level,  and  it  was  from  this  chamber  that  we  made  our  col* 
lections.  A  careful  search  through  the  other  parts  of  the  cave  revealed 
no  human  remains,  and  only  a  few  small  bits  of  broken  pottery.  The 
outer  wall  of  the  cave  is  a  mass  of  stones,  piled  up  to  the  roof,  through 
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which  the  earth  from  withoat  has  washed  into  the  cave,  and  down  across 
the  floor.  Whether  this  wall  is  artificial  or  natural  would  be  an  exceed- 
ingly difficult  task  to  determine. 

From  among  the  loose  stones  and  earth,  near  this  outer  wall,  we 
picked  out  several  pieces  of  coarse  pottery,  and  several  pieces  of  bone 
belonging  to  the  human  skull,  among  them  two  jaw-bones  with  teeth 
intact  About  half  way  across  the  floor  we  found  a  number  of  human 
long  bones  strewn  about  with  no  apparent  arrangement. 

Miss  Nairn,  who  was  one  of  the  first  to  visit  this  cave,  told  us  that 
8he  saw  five  or  six  skulls  lying  upon  the  floor  when  she  was  there,  and 
that  one  of  them  had  been  taken  to  the  library  at  Nassau. 

Both  going  and  coming  through  the  lakes  we  saw  great  numbers  of 
cormorants  floating  lazily  about  on  the  water  or  sitting  on  the  mangrove 
bashes  along  the  shore.  They  remain  throughout  the  year  and  breed 
on  these  lakes.  We  saw,  too,  a  number  of  herons,  of  which  we  shot 
several,  and  flocks  of  Bahama  ducks  and  blue-bills,  but  could  not  get 
near  these  latter. 

Coming  home,  we  landed  on  Iguana  Key  and  captured  six  iguanas  of 
the  genus  Cyclura.  We  saw  there  a  large  brown  rat,  but  did  not  succeed 
in  capturing  it. 

Daring  our  stay  on  Watling's  Island  we  visited  several  other  caves, 
bat  found  no  human  remains.  In  all  the  caves  visited  we  found  but 
one  baty  though  there  was  ever^^  indication  that  they  had  been  there  in 
great  numbers  quite  recently.  The  negroes  say  that  they  always  dis- 
appear daring  the  winter  months. 

We  procured  a  number  of  stone  implements  during  our  stay.  These 
the  negroes  call  thunderbolts,  believing  that  they  fall  with  the  light- 
ning. They  preserve  them  very  carefully,  as  a  charm  to  ward  off  the 
lightning,  and  are  very  loth  to  part  with  them. 

We  made  collections  of  the  shore  fauna  as  well  as  of  lizards,  crabs, 
insects,  and  moUusks  from  all  parts  of  the  island,  and  of  birds  we  took 
a  number  of  species  as  well  as  several  nests  with  eggs. 

Miss  Nairn,  who  seemed  quite  conversant  with  the  habits  of  most  of 
the  birds,  told  us  that  in  December,  during  high  winds,  swallows  some- 
times made  their  appearance,  very  tired.  They  stay  but  a  few  days,  and 
then  disappear.  The  "  gale  bird,''  undoubtedly  our  bobolink,  comes  too, 
daring  the  high  autumn  winds,  in  large  flocks,  but  stays  only  a  few 
days. 

On  March  8  the  Albatross  left  Bum  Gay,  and  on  the  same  day  touched 
at  Conception  Island  and  gave  the  naturalists  a  chance  to  make  shore 
collections.  One  haul  with  the  beam  trawl,  near  Conception  Island,  at 
station  2629  (1,169  fathoms),  brought  up  only  a  few  crustaceans,  one  glass 
sponge,  one  piece  of  coral,  and  one  fish.  The  mud-bag  was  filled  with 
coral  sand,  with  pteropod  shells  and  foramiuifera  in  it. 

March  9  the  Albatross  picked  up  Mr.  Nye  and  myself  and  then  ran 
back  to  Eum  Gay,  to  give  us  a  chance  to  take  some  photographs  at 
Port  Nelson. 
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The  character  of  the  surface  aud  the  growth  at  Kara  Cay  are  about 
the  same  as  at  Watling's  Island,  and  the  collections  made  at  each 
island  were  made  up  largely  of  the  same  things. 

The  land  snails,  HeliXj  however,  on  Rum  Cay  were  found  clinging  to 
the  bushes,  in  low,  wet  places,  in  vast  numbers,  much  greater  than 
observed  on  any  other  island,  and  a  very  large  collection  was  made. 

The  inhabitants  of  Rum  Cay  fish  almost  entirely  with  hand-lines, 
though  occasionally  using  basket  traps.  They  never  attempt  to  do 
more  than  catch  fish  enough  for  immediate  use. 

We  left  Rum  Cay  March  10,  and  anchored  off  Cat  Island  for  the 
night.  "Next  morning  we  landed  and  made  quite  extensive  collections. 
Near  the  shore,  and  running  parallel  with  it,  were  several  low  ridges 
covered  with  thick  scrub  growth  and  separated  by  partly  open  glades. 
Further  inland  were  fields  of  millet  bordered  by  quit^  heavy  timber. 
Had  it  not  been  for  a  high  wind  our  collection  of  birds  here  would 
undoubtedly  have  been  much  larger  and  comprised  many  more  species, 
as  this  was  one  of  the  best  collecting  grounds  visited  during  our  cruise^ 

March  12  we  landed  in  the  morning  on  Elenthera  Island,  and  worked 
over  a  low  country  which  stretches  from  the  shore  to  high  land  abont 
a  mile  inland.  The  day  was  perfect  and  our  collections  comprised  a 
number  of  birds  and  a  good  representation  of  the  shore  fauna. 

In  the  afternoon  two  hauls  with  the  tangle,  at  stations  2630  (244 
fathoms)  and  2631  (280  fathoms),  brought  up  only  a  few  glass  sponges 
and  a  few  small  pieces  of  coral. 

March  13  a  haul  with  beam  trawl,  near  the  head  of  Exuma  Sound, 
at  station  2632  (791  fathoms)  showed  a  bottom  of  white  coral  ooze  with 
no  apparent  animal  life. 

We  anchored  in  Nassau  Harbor,  New  Providence,  on  the  morning  of 
March  15,  and  remained  till  March  24. 

To  Governor  and  Mrs.  Blake  we  are  indebted  for  much  assistance  in 
our  work  of  making  collections,  as  their  knowledge  of  the  character  of 
the  country,  and  of  the  localities  in  which  certain  things  could  be  found, 
was  a  great  help  to  us. 

Mrs.  Blake  had  a  very  fine  collection  of  stone  implements,  from 
various  islands,  and  a  lignum-vita)  stool  from  a  cave  on  Rum  Cay,  of 
which  we  got  very  fair  negatives. 

The  fish-market  at  Nassau  afforded  an  opportunity  for  making  a 
large  collection  of  fish,  as  tho  fishermen  are  compelled  to  sell  all  their 
fish  through  the  market.  Tho  fishing  industry  is  a  large  one,  and  I  give 
a  few  details  from  data  collected  upon  the  subject  by  Mr.  Benedict. 

There  is  no  record  of  the  number  of  vessels  employed  in  fishing,  but 
it  is  estimated  at  120  sail.  The  vessels  are  principally  of  two  classes — 
schooners,  measuring  28  to  30  feet  on  the  keel,  and  sloops  of  about  18 
feet  keel. 

The  schooners  carry  a  crew  of  7  men  and  do  most  of  their  fishing  with 
seine  of  1-inch  mesh,  30  fathoms  long,  and  80  meshes  deep.    Thie  sloops 
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carry  3  or  4  mon  and  do  all  of  their  fishing  with  hand-lines.  The 
hand-line  fishing  is  done  with  the  aid  of  a  water-glass.  The  water-glasses 
are  simply  a  box,  painted  some  dull  color,  with  a  pane  of  plain  window- 
glass  set  in  the  bottom.  The  fisherman  holds  this  box  on  the  surface 
of  the  water,  and,  by  looking  through  the  glass,  can  see  the  bottom 
through  this  clear  water  perfectly  plainly  to  a  depth  of  50  or  60  feet. 
When  fishing,  the  men  hunt  about  till  they  find  a  spot  where  the  fish 
are  plenty,  then,  by  watching  their  lines  through  the  glass,  they  can 
t«ll  exactly  when  to  strike  the  fish.  Most  of  the  fishing  is  done  at 
Abaco  and  the  Berry  Islands,  the  vessels  staying  out  about  a  week  and 
bringing  the  catch  in  alive  in  their  wells.  The  larger  •specimens  of 
skip-jack,  bone,  hound,  and  amber  fish  are  split  and  dried  in  the  fore 
rigging,  but  the  bulk  of  the  catch  is  peddled  out  tresh  at  the  market — 
the  demand  for  fish  determining  the  stay  of  each  vessel  in  port.  A 
fare  will  run  from  $12  to  $60,  and  anything  over  $40  the  fisherman 
considers  good  work.  After  paying  the  expenses  of  a  cruise,  two  shares 
of  the  profits  go  to  the  vessel,  one  to  the  seine,  one  to  the  captain,  and 
one  to  each  member  of  the  crew. 

Many  species  of  fish  from  these  waters  are  excellent  eating,  and 
few  seem  to  be  poisonous.  While  barracuda,  hog,  and  amber  fish  are 
more  likely  to  be  poisonous  than  other  species,  this  property  is  by  no 
means  confined  to  them.  Oases  of  (K)isoning,  however,  are  of  such  rare 
occurrence  that  the  natives  pay  little  attention  to  Hie  matter,  and 
have  no  rule  as  to  what  can  be  eaten  and  what  cannot. 

The  sponge  fishing  is  another  very  important  industry,  the  details  of 
which  I  give  from  data  collected  by  Mr.  Nye. 

The  sponging  fleet  consists  of  about  475  vessels  and  employs  not  less 
than  4,000  men,  the  majority  of  them  negroes.  The  vessels  used  are 
sloops  of  15  to  20  feet  over  all,  and  schooners  running  up  to  20  tons, 
though  commonly  about  36  feet  over  all.  The  largest  schooners  carry 
12  to  18  men  and  6  to  10  boats — one  of  12  feet  and  the  others  10 
feet  in  length. 

The  sloops  carry  4  to  7  men  and  3  or  4  boats.  The  small  boats  are 
of  the  smooth,  round-bottom  class,  like  the  northern  smack-boat,  but 
with  less  sheer. 

The  sponging  trips  last  about  six  weeks,  and  are  made  at  all  seasons 
except  the  *'  hurricane  month,"  October,  when  the  vessels  are  generally 
hauled  up  for  repairs. 

When  on  the  sponge  ground  the  vessel  anchors  in  3,  or  heaves  to 
ID  5,  fathoms  of  water,  and  the  crew  put  off,  two  in  a  boat,  at  sunrise, 
and  remain  till  sunset,  unless  a  boat-load  is  secured  before  that  time. 
One  man  handles  the  boat,  generally'  sculling,  while  the  other  gathers 
the  siwnges,  usiug  a  water-glass  in  one  hand  and  a  long  pole,  rigged 
with  a  two  or  three  tined  hook,  with  the  other.  The  men  become  very 
erpert  with  this  hook,  and  work  to  a  depth  of  5  fathoms,  but  seldom 
if  ever  over  that  depth.  Ten  pounds,  dry  weight,  is  a  first-class  catch 
for  one  boat  in  a  day.    The  fresh  sponges  are  left  on  deck  uuUV  XXie> 
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vessel  bas  a  deck-load,  when  tbey  are  taken  to  the  "  crawl,''  a  crib 
built  of  sticks  in  the  shallow  water  near  the  shore,  where  they  are  left 
to  rot  for  six  or  eight  days.  The  rotten  flesh  and  dirt  is  then  beaten 
and  washed  oat,  the  sponge  being  held  In  one  hand  and  struck  repea^ 
edly  with  the  •'  clipper,"  held  in  the  other  hand,  and  frequently  rinsed. 
They  are  then  thrown  upon  the  beach  to  dry. 

One  man  can  wash  50  pounds,  dry  weight,  of  large  sponges,  or  15 
pounds  of  mixed  sponges,  in  a  day.  Though  sponge  beds  get  fished 
out  and  destroyed  by  hurricanes,  the  fishermen  consider  the  supply 
inexhaustible,  for  they  say  the  young  sponge  grows  so  rapidly,  reaching 
a  marketable  size  in  about  three  months  after  its  attachment,  and  new 
beds  are  so  plenty  that  they  have  little  trouble  in  finding  either  a  new 
set  or  a  new  bed.  The  sponges  broken  oft*  by  storms  collect  in  soft, 
muddy  spots,  and  are  known  as  "  rolling  sponges." 

The  fishermen  recognize  six  kinds  of  sponges,  though  both  they  them- 
selves and  the  dealers  have  many  names  for  the  different  varieties  of 
each.  In  point  of  abundance  they  run :  (1)  Eeef  (including  glove), 
Spongia  tubifera.  (2)  Grass,  Spongia  cerebraformis.  (3)  Boat  (including 
velvet),  Spongia  barbara.  (4)  Wool,  Spongia  gossypina,  (5)  Yellow, 
Spongia  corlosia.    (G)  Key  West  (uo  specimen  obtained). 

The  wool  ranks  first  in  value  followed  by  reef,  boat,  grass,  yellow, 
and  Key  West  Six  hundred  pounds,  dry  weight,  is  considered  a  good 
fare  for  a  single  cruise.  The  sponges  are  all  brought  to  Nassau  and 
sold  through  the  market.  No  fixed  value  can  be  given,  but  a  first-class 
wool  sponge  of  S  inches  diameter  brings  15  to  20  cents,  and  the  ^mall 
glove  sponges  1  to  2  cents  each.  The  vessel  bears  one-third  of  the  ex- 
pense of  the  outfit  and  takes  one-third  of  profits.  The  balance  goes 
two  shares  to  captain,  and  one  share  to  each  member  of  the  crew. 

While  in  Nassau  we  made  large  collections  of  the  shore  fauna,  includ- 
ing fine  specimens  of  the  red  and  of  the  yellow  fan  corals,  Gorgonia 
flahellum^  which  grow  in  great  numbers  on  the  reefs. 

To  Mr.  Nye's  indefatigable  zeal  and  amphibious  habits  are  due  the 
credit  for  the  bulk  of  these  collections,  as  well  as  for  the  fish  not  brought 
into  the  market  for  food. 

Trips  inland  added  several  species  to  our  collection  of  birds,  and  one 
trip  to  the  caves  on  Captain  Lightborn's  plantation,  on  his  invitation 
and  under  his  kindly  guidance,  resulted  in  the  capture  of  a  number  of 
bats,  Phyllonycteris  seyclcorni^  which  proved  very  wide-awake  and  flew 
swiftlj'  about  when  disturbed  by  the  lights.  The  bats,  Vesperugo  sera- 
tinuSj  taken  from  the  vaulted  chambers  under  Fort  Charlotte,  on  the 
contrary,  seemed  quite  torpid,  and  would  do  nothing  but  chatter,  even 
after  having  several  of  their  number  shot  from  the  bunches  hanging  to 
the  ceiling. 

Among  our  collections  at  Nassau  were  two  unlaid  but  perfectly  de- 
veloped eggs  of  the  Bahama  cuckoo,  taken  from  specimens  of  that  bird 
shot  there. 
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March  24  we  started  for  Key  West,  stopping  on  our  way  to  laud 
Messrs.  Nye  tad  Townsend  on  Abaco  Iislaud.  At  Key  West  we  col- 
lected several  species  of  birds,  among  them  several  specimens  of  the 
Tireo,  Vireo  noveboracensig  maynardiy  recently  described  by  Maynard. 

This  bird  seems  to  be  very  abundant  here,  but  extremely  shy  and 
hard  to  see  among  the  dense  foliage. 

On  March  30  the  greater  part  of  Key  West's  business  section  burned 
down,  creating  quite  au  excitement.  The  next  day  Mr.  Washburn  left 
Q8  to  return  North.  April  3  we  sailed  for  Havana,  and  on  the  7th,  on 
oar  way  back  to  Key  West,  five  hauls  with  the  tangle  at  Stations  2633 
to  2637,  in  100  to  200  fathoms,  brought  up  about  one  hundred  and 
twenty-five  specimens  of  the  sea-lily,  Pentacrinus  decorus  and  Penta- 
crinns  mulUriy  with  a  few  sea-urchins  and  brittle- stars. 

We  left  Key  West  on  April  4,  and  on  the  5th  began  a  line  of  dredg- 
ings,  off  Garysfort  light,  at  Station  2639  (56  fathoms).  We  took  six 
haols  with  a  ship's  dredge  and  four  with  the  beam-traw],  the  depth 
ranging  from  56  to  217  fathoms.  The  bottom  proved  barren,  and  we 
took  only  a  few  small  crustaceans,  fish,  and  hydroids,  the  latter  at- 
tached to  the  dead  scallop  shells,  which  were  abundant. 

April  11  we  picked  up  Messrs.  Nye  and  Townsend,  with  their  exten- 
sive collections. 

We  had  hoped  that  they  would  get  a  few  flamingoes  on  Abaco,  but, 
though  they  saw  about  sixty  birds,  they  were  too  shy  to  approach,  and 
a  fire,  which  broke  out  in  the  woods,  soon  drove  them  all  from  their 
feeding-grounds. 

The  flamingoes  live  on  a  large  tract  of  land,  about  6,000  acres  in  ex- 
tent, on  the  west  side  of  the  island.  The  surface  is  little  above  tide- 
level,  and  is  composed  of  soft  ooze,  washed  in  from  the  coral  reefs. 
Scattered  through  this  tract  are  lakes,  of  all  sizes,  from  6  inches  to  3 
feet  deep,  and  islands,  of  higher  ground,  covered  with  trees.  The  fla- 
mingoes keep  to  the  larger  lakes,  or  "swashes,"  as  the  inhabitants  call 
them,  and  are  very  shy.  In  the  breeding-season  they  are  much  less 
shy,  and  are  frequently  killed  while  feeding  in  tbe  smaller  swashes  by 
negroes,  who  consider  them  excellent  eating.  Parrots  are  said  to  have 
been  common  on  the  island,  but  of  late  years  few  <are  seen  on  the  south- 
ern end  of  the  island.  One  flock  was  reported  as  coming  dail^'  to  feed 
on  an  old  field,  near  the  light-house  at  Hole-in-the-Wall,  but  no  speci- 
mens were  procured. 

From  Abaco  we  ran  past  New  Providence  into  the  Tongue  of  Ocean, 
and  on  the  morning  of  April  12  landed  on  Green  Cay.  The  island  is 
small  and  heavily  wooded,  rising  to  high  ground  near  the  center.  Near 
oar  landing-place  was  a  pond  with  the  remains  of  old  saltworks.  In 
spite  of  a  steady  rain  we  got  a  number  of  birds,  among  them  two  speci- 
mens of  Kirtland's  warbler. 

In  the  afternoon  a  haul  with  tangle  at  station  2049  (36  fathoms) 
brought  up  a  few  small  corals,  sponges,  mollusks,  and  cruatace^w^.     K 
haul  at  station  2&50  (369  fatboma)  brought  up  nothing. 
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April  13,  a  haul  with  tangle  at  station  2C5I  (97  fathoms),  and  with 
ship's  dredge  at  station  2652  (140  fathoms),  brought  up  a  few  gorgonian 
corals,  barnacles,  and  moilnsks. 

On  the  14th  two  boobies  were  shot,  just  after  daylight,  on  Booby 
Bocks,  and  later  we  landed  on  Green  Cay.  The  white-headed  pigeons, 
Columha  leucocephala,  were  very  abundant,  but  extremely  shy,  always 
flying  out  of  thick  foliage,  and  taking  great  care  to  put  the  tree  betweco 
you  and  themselves.  We  shot  a  number  of  small  birds  and  fonod  a 
lizard,  Liocephalus  carinatusj  extremely  abundant. 

In  the  pores  of  the  limestone,  near  the  salt-pond,  were  quartered  im- 
mense soldier-crabs,  and  under  the  bushes  in  the  grassy  swales  in  tbe 
interior,  were  hundreds  of  land-hermits  crawling  about.  On  the  salt 
pond  we  started  three  Bahama  ducks  and  saw  several  winter  yellow- 
legs. 

In  the  afternoon  we  took  a  haul  with  beam  trawl  at  station  2653 
(1,000  fathoms),  and  found  a  bottom  of  coral  ooze  with  no  apparent 
animal  life. 

On  the  15th  we  anchored  in  Southwest  Bay,  New  Pro\idence,  and 
had  to  wait  till  the  21st  for  the  bar  at  Nassau  to  become  passable. 

During  this  time  the  country  was  well  hunted  over  and  a  number  of 
birds  taken. 

From  the  ship  fish  could  be  plainly  seen  moving  about  on  the  bottom, 
and  several  species  were  captured  on  hand-lines. 

On  the  17th  Mr.  Townsend  and  I  walked  to  Nassau  and  shot  several 
birds  on  our  way  through  the  pine  woods. 

Our  second  stay  at  Nassau,  April  21  to  30,  was  pretty  much  a  repe- 
tition of  our  former  work,  though  we  added  a  few  species  to  onr  col- 
lection of  birds,  and  uearl^^  doubled  our  collection  of  fish. 

We  left  Nassau  April  30  and  reached  Washington  on  May  10. 

On  the  way  north  we  took  twenty-three  hauls  with  the  beam  trawl 
and  three  with  the  tangle— stations  2654  to  2679  (263  to  731  fathoms). 
We  added  many  valuable  specimens  to  our  collection  of  deep-sea  fish 
and  invertebrates,  several  large  hauls  of  coral  being  of  special  interest 

At  station  2655  one  porpoise,  Tursiopa  tursiOy  was  taken,  of  intereet 
from  his  nearly  uniform  dark  color.  At  stiition  205G  eight  sharks,  C«r- 
charhinus  lamia,  were  taken  with  hook  and  line.  Porpoise  blood  had 
been  draining  from  the  scuppers  all  day,  and  when  we  put  over  the 
electric  light  in  the  evening  the  water  was  literally  alive  with  the«e 
sharks. 

Throughout  the  entire  cruise  the  electric  light  was  used  for  sorfiice 
collecting  whenever  there  was  an  opportunity,  and,  while  among  the 
Bahamas,  many  interesting  forms  of  fish  and  invertebrates  were  taken, 
as  well  as  at  several  stations  during  our  run  north. 

The  Albatross  lay  in  Washington  till  June  30,  when  we  started  for 
Wood's  Holl. 

July  15  we  left  Wood's  Holl.  Mr.  Benedict  was  in  charge  of  the  set. 
entific  department,  assisted  bj^  Mr.  Sanderson  Smith  and  myself^ 


[63]  WORK   OF   STEAMER    ALBATROSS.  fi67 

Wo  ran  to  the  soiitlinard  and  eastward  about  100  iiiilcs  and  took 
twelve  hauls  with  the  large  beam  trawl  at  8tation(<  2680  to  2691  (236  to 
1,10G  fathoms).  The  bottom  there  U  extremely  rich  in  animal  life,  and 
we  made  very  extensive  and  valuable  coUectioas  of  fish  aad  inverte- 
brates. 

August  1  Mr.  Benedict  left  the  Albatross.  Since  that  time  I  have 
had  charge  of  the  scientific  department,  and  Mr.  Sanderson  Smith  has 
been  with  the  ship,  detailed  from  the  shore  laboratory. 

August  2  we  left  Wood's  Holl  for  a  cruise  to  the  eastward.  On  the 
3d  we  sighted  a  large  school  of  porpoises  traveling  to  the  southward. 
On  the  5th  a  barn  swallow  flew  on  board  ship.  On  the  6th  sighted  six 
finback  and  one  humpback  whale,  and  on  the  7th  a  large  school  of  kill- 
ers traveling  northwest.  On  the  11th  we  took  several  hauls  with  the 
beam  trawl,  beginning  at  station  2692  (78  fathomn],  just  to  the  south- 
ward of  the  Flemish  Oap,  running  up  on  to  the  Gap  at  station  2694  (56 
fathoms).  Here  we  found  a  bottom  quite  like  that  of  the  Qrand  Bank, 
while  stations  2695  and  2696  (105  and  98  fathoms),  just  to  the  west  of 
the  Gap,  showed  a  hard,  barren  bottom. 

At  station  2697  (199  fathoms),  we  landed  a  bowlder  of  about  2,000 
pounds  on  deck,  with  a  number  of  sponges,  moUnsks,  crustaceaus,  and 
fisb. 

After  this  haul  we  ran  to  St.  John's  for  coal,  and  while  there  I  made 
a  collection  of  young  salmon,  Salmo  mlar,  and  brook  trout,  Salmofonti- 
nalis,  at  Harbor  Grace  Junction,  together  with  a  few  birds. 

Angust  24  we  left  St.  John's,  and  while  ruoniiig  to  the  south  passed 
a  number  of  finback  whales  moving  to  the  northward. 

Eight  hauls  with  beam  trawl,  beginning  at  station  2696,  near  the 
edge  of  the  bank,  and  running  to  the  weatwanl  to  station  270.1,  brought 
up  many  interesting  specimens.  From  the  deeper  hauls  between  the 
two  banks  we  took  a  great  namber  of  sea  pens,  Pennatula  aculeata,  and 
a  few  specimens  of  Pennatula  borealis;  also  a  number  of  species  of  fish, 
among  them  Macrurus  bairdii  and  Sebastes  marinus  in  great  numbers. 

Angust  23,  at  liydrographic  station  1070  (32  fathoms),  we  took,  on 
hand-lines,  one  hundred  and  thirtj'-six  cod,  Oadus  callariag,  iu  about  half 
an  hour's  fishing.  We  used  squid  for  bait,  and  the  cod  took  it  vora- 
ciously. An  examination  of  the  cods'  stomachs  revealed  a  great  number 
of  Bank  clams,  Cystodaria  siliqua,  with  a  few  fisb,  crabs,  squid,  and  other 
small  mollusks. 

One  dolphin,  Delphinus  delphis,  was  here  captured  from  a  school.  On 
the  25th  there  was  a  winter  yellow-leg  about  the  ship,  and  a  swallow 
fiew  on  board  during  the  high  wind  next  day.  On  the  20th,  too,  we 
saw  a  namber  of  porpoises,  Delphinus  delphin,  moving  to  windward. 

Five  hauls  with  the  beam  trawl,  to  the  southward  and  eastward  of 
.  George's  Bank,  at  stations  2706  to  2710,  866  to  1,188  fathoms,  bronght 
up  many  interesting  specimens. 

V.'<'  <-  Kid's  Holl  Angust  27. 
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Leaving  Wood's  HoU  September  14,  we  made  a  cruise  aboat  200  miles 
to  the  southward  to  deep  water  on  the  inner  edge  of  the  Gulf  Stream, 
and  found  a  very  rich  bottom  at  stations  2711-2722, 594  to  1,867  fathoms. 
We  succeeded  in  bringing  in  the  large  soft  holothurians  Benthodytes  gU 
gantea  and  JEuphronides  comuta^  in  an  excellent  state  for  study,  by  inject- 
ing them,  through  the  natural  orifice,  with  alcohol  and  setting  the  tanks 
of  full  strength  alcohol  in  which  they  were  placed  directly  upon  the  ice. 

One  of  the  deep-sea  fishes  from  station  2720,  1,509  fathoms,  OphUh 
gnathus  sp.,  was  of  special  interest,  as  it  was  the  first  taken  by  the  Al- 
batross. 

During  this  cruise  we  observed  a  pigeon- hawk,  a  cedar-bird,  and  a 
woodpecker  about  the  rigging. 

At  station  2719  we  took  a  big  blue  heron — Ardea  herodias — which 
was  very  fat  and  seemed  quite  at  home  out  there. 

We  had  excellent  opportunities  for  surface  work,  and  made  large  col- 
lections, both  with  the  scoop-nets  about  the  electric  lights  and  with  the 
large  tow-net.  As  usual  the  large  tow-net  brought  the  best  results 
just  about  dark  in  the  evening. 

While  at  Wood's  HoU,  during  the  latter  part  of  September,  I  made 
several  trips,  in  company  with  Messrs.  Edwards  and  Nye,  over  to  Gay 
Head  and  Menemsha  Bight,  in  the  steam-launch  Cygnet,  to  secure  speci- 
mens of  the  haglets  (Puffinus  borealis)  and  jsBgers  {Stercorariu^  pomari- 
nm  and  parasiticus),  which  were  following  the  mackerel  and  herring. 
We  shot  a  number  of  specimens,  and  were  able  to  make  a  fine  series  of 
skins,  besides  sending  a  number  of  fresh  birds  to  Washington. 

On  October  21  the  Albatross  started  south.  We  made  thirteen  hauls 
with  tlie  beam  trawl,  stations  2023  to  2635,  629  to  1,672  fathoms,  just 
to  the  southward  of  our  last  work. 

The  fauua  was  much  the  same,  but  we  added  one  new  species  of  fish 
to  our  collections. 

A  large  specimen  of  the  squid,  Sthenoteuthis  megaptera,  was  t^ken  at 
our  last  station. 

The  amount  of  phosphorescence  about  most  of  the  deep-sea  life  is  a 
very  striking  feature  of  all  the  hauls  landed  after  dark. 

It  is  impossible  to  speak  of  our  deep-sea  work  except  in  this  very 
general  way,  on  account  of  the  vast  amount  of  material  collected.  For 
particulars  we  shall  have  to  wait  for  the  reports  of  the  specialist's  to 
whom  the  material  has  been  turned  over  for  study. 

Thanks  to  the  kindness  of  Dr.  Bean  and  Mr.  Bidgway,  in  allowing  me 
access  to  their  books,  I  have  been  able  to  copy  off  the  following  lists  of  • 
the  fish  and  of  the  birds  collected  by  us  while  among  the  Bahama 
Islands. 

It  has  seemed  advisable  to  mention  in  these  lists  those  species  taken 
by  other  collectors  which  we  did  not  succeed  in  finding,  and  this  I  have 
done  as  far  as  I  have  found  any  record  of  their  work. 

Our  work  for  the  season  closed  with  the  arrival  of  the  Albatross  at 
Washington  on  October  27. 
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Lui  offish  taken  by  steatner  Albatross  among  Bahama  Islands  and  at  Nassau  fsh-maiLct 

during  March  afut  Aprils  1881). 


JSo. 


Common  namo. 


Ldcalitv. 


38380 
•38507 
•38505 
•38506 


38378 
38376 
38377 


38374 
38373 
38372 
38375 
'38500 


•38512 
•38513 

•38514 


'38386 


38384 

38383 
38385 


38387 
38388 


38389 
'38393 


38390 


Family  Tetrodonttdas. 

Chilomyotems  freometricns  Mitchill 

Telroduo  speuKleri  Bloch 

Tetrodon  sp 

Tetrodon  sp.t 

Tetrodon  teatudinens  Linnaeus 


Family  OttraciontidcB. 

Ostracion  trigonnm  Linna?us  — 
Ontracion  qnadricomis  Linnrous 
Ostracion  quadricomis 


Family  Balittidce. 


Balistcs  vetnla  Linnffinn. 
Balistes  vetnla 


BalisteA  bnniva  Lac6pMe. 
Monaoanthus  pal 
Monauanthus  sp. 


Monaoanthus  pallns  Kanasani 


Kai 


Family  Syngnathidcs. 


Siptaostoma  sp 
Sipbostoma  sp 


Siphostoma  ap 

Family  Pleuronectidee, 
Cithariohthys  macrops  Dresel 
Family  Fierc^feridee. 

Fierasfer  dnbins  Putnam 

Family  OphxdiidcB. 

Ophidlnmsp 

Family  BUnniidcB. 


Labrosomns  nucbipinnis   Qnoy  & 
Gaimard. 

LabxxMomns  nnohipinnis 

LabroAomns  nucbipinnis 

Myxodes  Injnibris  Poey 

Myxodes  variusPoey — 


Hedge-ho£ >  Market,  Nassau. 

Electric  li;!lit',  Abaco. 
Electric  li^ilit,  NaHM«iii. 
Electric  li|:ht.  Nassau. 
Green  Turtle  Cay. 


Shellfish 
Cow-fish . 


Turbot 

Turbot 

Durgan-fish 


Cremnobates  s 
gobio). 


Sly 


Blennv  (probably  close  to  Clinns 


Family  OobietocidcB. 

Gobiesox  oephalus  Lac6p^e 
Gobiesoxsp 


Family  Gobiida. 

Gobios  soporator  Cnv.  Sc  Yal 

Gobius  soporator 

Gobiua  soporator 


Family  Scorpcenidoe. 


Soorpsena  plnmieri  Blooh 

ScorpaBna  grandicornis  Cuv.  &  Val 

Family  Scaridas. 


Scams  ccemlens  Bloch. 
Scams  sp 


Family  Labridm. 


Rock  fish 


Toadfish 


Blneflsh 


Parrot-fish. 
Pug 


Rum  Cay. 

Market/Nassau. 

Abaco. 


Knm  Cay. 
Market,  Nassau. 
Kum  Cay. 
Market,  Nassau. 
Electric     lipbt.     New 
Providence. 


Electric  light,  Abaco. 
Electric     light,    Wat- 


ling's. 
Eb'ctric    light. 
Providence. 


New 


Green  Turtle  Cay. 


Nassau. 


Abaco. 


Abaco. 

Watlings. 
Nassau. 
Nassau. 
Nassau. 

Abaco. 


Green  Turtle  Cay. 
Abaco. 


Nassau. 
Abaoo. 
Green  Cay. 


Market,  Nassau. 
Abaco. 


Market,  Nassan. 
Nassau. 


!M.irkct,  Nnasan. 
Nassau. 


Sparisoma  oatesbyi  Lac6pMe 

(4  '     38392  i  Sparisoma  tlistioctus  Poey 

•  Foong. 

1 4JI  fish  0O  marked  were  taken  during  tb^  winter  of  1886  by  students  of  Johns  Hopkins  niiiv«c%\t^ . 


670         REPORT  OF  COMxVIISSIONER  OF  FISH  AND  FISHERIES.      [G6] 
List  of  fish  taken  by  steamer  Albatross  among  Bahama  Islands,  ^-c — Continueil. 


Vo. 


25 

26 
27 
28 
29 

30 

31 


(t) 
32 
33 


84 
85 
38 


87 

38 
(0 


39 

40 


(t) 
41 
42 


48 

44 

45 
46 
47 
48 
49 
50 


51 


52 
53 


54 
55 


56 
57 
58 
59 


U.S. 

Mas. 

No. 


38391 

38394 
38395 
38396 
38400 

38401 

38397 
38398 
38399 


38402 
38403 


38404 

38405 

*38504 

38408 

♦38407 


38410 
38409 


38412 
38411 


38413 
38414 


38419 

38421 
38418 
38422 
38420 
38423 
38425 
38424 


38427 
38426 


38428 
38429 


38431 
38430 
38432 


Name,  Sec. 


38433 
38452 
.384.14 
38455 


Family  LabridcB — continued. 

Sparisoma     flavcaceus     Bloch      Sc 
Schneider. 

Thaladsoma  bifancialnm  Bloch 

XyrichthyH  lineatuh  Liuuieua 

Xyrichthya  intlrniia  Bean 

Platygloa^ua  nidiatan  Linnsena 

PlatyglosaoA    macalipioua  Miiller 
&,  Troauhel. 

Platygloaaiis  bivittatna  Bloch 

PlatyglosHua  biviltntua 

PlatyuloAsiia  bivittatua  (l,169f.  near 
Conceptiou  Island). 

Platygloasua  nov.  ap 

Lacnuuliemua  maxinina  Walbanm  .. 
Bodianaa  rafua  Linnteiia 


Common  name. 


LocaatT. 


Pus 


Slippery  Dick 

Yellow  pudding- wife 

Blue  pudding- wife 

Pudding-wife,      Slippery 

Jenny. 
Slippery  Jonny Nassau. 


Market,  Xaasao 

Naasan. 
NoMian. 
Naaaau. 
Market,  Naasu. 


Family  Pomacentridm. 

Pomaoentrua   leucostictaa   Miiller 
&,  Troaohel. 

Pomacentrua  obacuratns  Poey 

Pnmac«ntrua  ap    

Glypliido<lon  aaxatilia  LinniBUS 

Glyphidodou  aaxalilia 


Slippery  Jenny 
SucKer 


Nassau. 
Rum  Car. 
SUdoD  2G9L 


Green  TnrtJe  Cij. 

Hogfiah   Market,  NaMM. 

Spaniah  hogflab Market,  Naaao. 


Family  Gcrridtv. 


Gerrea  aprion  Ciiv.  .t  Val. 
Gerrca  lefroyi  (Joim.o 
Gorrt-a  zebra<.'uv.  «fc  V'ul. . 


Family  Acanthuridce. 


Teuthia  hepatna  Linnteua. 
Teuthia  tractua  Poey 


Family  Chcetodontidce. 


ChflBtodoii  atriatua  Linnccua. . . 
Holacanthna  ciliariM  Linuieua. 
Pomacauthua  uureua  Bloch. . . 


Bku^kflah  .... 

Blackflsh 

Scotch  porgy 


Shad 

Narrow  ahad. 


Tang. 
Tang. 


Family  Carangidce. 

Trachnropa  crnmonopthalmua 

Bloch. 

Caranx  latua  Agaasiz .' 

Oiii  anx  chry sua  Mit<*hi11 

Caranx  bartholomfiBi  Cuv.  &,  Val 

Caranx  ruber  Bloch 

Seriola  rivoliana  Cuv.  &  Val 

Trachynotua  glaucua  Bloch 

Trachynotua  rhomboides  Bloch 


Yellow  angel-flah 
Black  angel-flsh.. 


Family  LatUidce, 

Malacanthua  plumieri  Cuv.  &  Val  . 
Malaoanthua  plumieri 


Family  MuUidtr. 

MuUoidea  martinicuH  Cuv.  Sc  Val 
Upenoua  maculatun  Bloch 


Family  Berycidce, 

Holocentrum  aacenaione  Osbeoic. . . 

Holocentrnm  aaconaione , 

Holocentrum  liparium  Poey 


Goggle-eye. 


Horse-eye  jack 

Running-jack Market,  Nassaa 


Nassau. 

Naasan. 
Naasau. 
Naaaan. 
Green  Cay. 


Watling's. 
Market.  yaasM. 
Green  TortleCij 


Market,  Ns'wu. 

Market,  Kawui. 


Green  Turtle  C«y 
Market,  Xsaasa. 

Market  Ki 


Market,  Xaano. 


Market.  N 


Yellow-jack 
Skip<jack 

Jack  

Old-wlfe . 
Permit  . . 


Sand-fish 
Sand-fish 


Goat  fish. 
Goat-fish. 


Market,  Nt«*a 
Market  Nsstts^ 
Watling* 
Market,  Naasfto- 

Market.  NaMin. 


Nassau. 
Rum  Cay. 


Market  Nsaaaa 
Market  Ka^saa. 


Family  Spar  idee. 

Kypboaus  sectatrix  LinnsBus 

CalamuH  uiiliieri  G<)o<lc  &  Bean 

CalamuM  calamua  Cuv.  &  Val  . 
Calamus  leucoateuH  !  Joi-duii  &.  Gil- 
bert. 


Squirrel-fish Market.  N 

Red  snapper j  i:nm  Cay. 

1  Abaoo. 


Chub Market  X*-«»«- 

Shed  porgy Market.  Nm«b- 

Saucer-i'yo  porgy Markei.  .N'a««a 

Littifhead  or  sheeviUf<ui  Markit.  >'«*«*». 
porgv. 

*  Young.  ^        ^  , 

t  All  fish  so  marked  ttot©  UVeu  dvvcVa?; V\i«>  yj'voXwt  <iV  V^^Xi^  ^Va>^v!>\iAs^  <a  ^v^\^^^  Hopkins  raivffUJy 
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lAtt  of  fish  taken  htf  atcamtr  Albatross  among  Bahama  JalandSy  tj'c. —  Continued. 


n 


U.S. 

Hoa. 

No. 


384  &3 


3H440 

384:i5 

38439 

38436 

38437 

3fi4:iS 

38434 

3C441 

38412 

38443 

3K477 

38478 

3847« 

3847') 

.'{8175 

384M 

3>i|8i 

3>^h0 

38481 

384  h3 

3M>*7 

384  8G 

38485 


38488 
38489 
38490 
38491 
88492 
38494 

38493 

38495 

38498 


38471 


38448 


38416 


(38456^ 
^38458$ 
38457 
38450 
38480 
38463 
384f.l 
38462 
*38464 


38447 
•38448 


Name,  Sec. 


Common  name. 


Locality. 


Family  iS'/>arida'— continued. 


CalamuH  b^anndo  Po«^' 

La^odou  rbouiboidea  Linnams 

Family  PrUtipomaticUe. 


Lntjanns  raahof^oni  Co  v.  6c  Val 

Lurjanns  grisens  Linua'iin 

LiitjaniiM  nnaliH  Ciiv.  &.  Val 

Liitj^uiiH  ciixis?  BU>ch  ^  Schneider^. j 

Lutjauus  svii:i;;rii«  LinDR^ua i 

LurjiiTiiiH  rtvnajii  J8 I 

Lut  jauti!*  buecauulla  Cnv.  &.  Val j 

(K  vu' UM  clirvHuiUH  Blohc  

(Ky iinis  chryMiirus 

Ani((otri*murt  vir^iuictig  Linuania  . . 

Ha-niulou  8ciiiru.<}  81iaw  

nirMiiiilou  Hciiirus 

HaMimlon  «eiiiru» 

Haraiilnu  inelaniiriim  Lionirnn 

iia-Tiiulon  nifuatiim  Ciiv.  &  Val 

Ila'inalon  ta>niatuiu  Poey 

Ha'iiiulun  nuroliiientiim  Ciiv.  Sc  Val 
llamulon  liavoliueatam  Dexmarcbt 

HaMiiulon  flavolineatiim 

IlirnniluD  liinarfir  Jonlan  S:  .SMrafo 

HaMnnloD  carlioDarinm  Poev 

Haiuiulon  acutum  Po«»y 

lla;muloo  gibbosum  Walbaum 


Jolt-head  porgy Market.  Nasaao. 


Green  Turtle  Cav. 


Rock  snapper. 
Gray  snapper. 
Mutton-tiHh  .. 
Schoolmaster . 
Lane  snapper . 


Hliick-fiuned  snapper 
Yellow  t«il 


Porkflsh 

Boar ^ruut 

French  margate 


White  irruut., 

Sow  {(runt 

Hardhead 

Hardhead 

Yellow  gruot. 


Ha.Htanl  grunt 
Sailor's  choice 
Margate 


Family  Serranidfe. 

Epiocpheliis  Rtriatns  Bloch Hamlet 

Ki>ine|ibelii.H  apun  Bloch Spott^Ml  hind 

Enneacentnis  giittatUM  Linnwns 

£nne:iceutrnH  giittatu.H ; 

EuneacentruM  IuIvuh  Linntpus 

Euneaceutrui!  lulrus  puuctatus  Lin- 

na^nti. 
EnneaeentruH  iulvuspunctatusLin- {  Coney 

n«)ns. 
Enneacentms  fulvus  rubra  Bloch  Sc  \  Nigger-fi!<h 

Schneider. 
Enneaceutros  fulvus  rubra 


Market, 

Market, 

Market, 

Market, 

Market, 

A  baco. 

Nassau. 

Market, 

A  baco. 

Market, 

Market, 

Market, 

A  baco. 

Market, 

Market, 

Nassau. 

Nassau. 

Nassau. 

A  baco. 

A  baco. 

Market, 

Market, 

Market, 


Nassau. 
Nassau. 
Nassau. 
Nassau. 
Nassau. 


Nassau. 

Nassau. 
Nassau. 
Nassau. 

Nassau. 
Nassau. 


Nassau. 
Nassau. 
Nassau. 


Rock  hind 
Kock  hind  . . . 
Yellow  o^ney 
Nigger-tish  . . 


Family  PereidtK. 
Apogon  nov.  sp , 


Family  Priacanthidte. 


38449  I  Pria4*.anthus  arenatns  Cnv.  &  Val 
38450 


Nigger-fish 


Glass-eye  snapper 
Goldflah 


Priacanthus  cnientatus  LacepMe. 

Family  Sphj/ranidte. 
Spbynena  picuda  Bloch  &  Schneider    Barracouta 

Familv  Echeneididm. 


Echeneis  nauci-ates  Linntrus 
Family  Atherinidce. 


Sucking-fish 


A  therina  stipes  Mil  Her  &  Troschel  .    Minnow Watling's 


Market,  Nassau. 
Market,  Nassaa. 
Nassau. 
Rum  Cay. 
Rum  Cay. 
Rum  Cay. 

Nassau. 

Nassau. 

Watling's. 

Nassaa. 


Market,  Nassau. 
Rum  Cay. 


Watling's. 


Market,  Nassaa. 


Atherina  stifieH  var. 

Atherina  stipi^H 

Atherina  Ati)>ert 


Lake,  Watling's. 
Rum  ('ay. 
Cat  Island. 


Atheiin.'i  ata*a  J«)riiaii  &,  Gilliert - ('at  Island. 


Atherina  aia-a 
Atherina  ara^a 
AtUuriuaaia'a 


FaTiiily  2Ingilid(r. 


Watling's. 
Rnm  Cay. 
A  baco. 


Mugil  trichodon  Pcm^v ...    Mullet Watling's. 

Mugil  Irichoiion 1. A  baco. 

(juerimanagyratiH  Jordan  Ac  (lilbert. Green  Turtle  Cay. 


•  Toons. 

f  All  iUh  ao  marked  were  taken  during  the  winter  of  1SS6  by  students  of  Johns  HopWuk.  \3uVve>T«V\^. 
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List  offish  taken  hy  steamer  Albatrods  among  Bahatna  Islands,  (f*c. — Cod  tinned. 


No. 


91 

(t) 


92 


93 


94 


95 


96 


97 

98 

99 

100 


101 


U.S. 

Hub. 

No. 


38501 
38939 


*38502 
•38503 


38445 
38444 


88519 

38518 


38469 


38465 

38466 
38468 

38467 


38470  ! 

38472  ! 

38473  ! 
38474 


88497 


Name,  &o. 


Common  name. 


Family  Oj/prinodontidai. 


Cyprinodon  rivirendl  Poey. 
Gambusia  puucticulata . . . . 


Family  SyrwdonHdct. 


Synodus  Rp 
Syno4laa  sp 


Family  Albxdidce. 


Albala  vnlpes  Linnffias. 
Albnla  volpes 


Family  Elopidas. 


Elops  (probably) . 
EIops  (probably). 


Family  Clupeidcg. 
Clapeasp 

Family  Duttumieridce. 

Daaaamieria  stolifera  Jordan  &  Gil- 
bert. 

Dussnmieria  ntolifera 

Daasumiecja  fltolifera 


Dussaroieria  stolifera 

Family  Murtenida;. 


Morinf^na  nov.  ap 

Sidera  morinjra  Cuvier. . 
Sidera  fiinebriH  Ranxani . 
Echidna  catonata  Bloch 


Family  OaUorhinidce. 
Hypoprion  brcviroatris  Poej-. 


Mnd-gat . 


Bone-fish 
Bone-fiah 


Pincers 


Morray 
Morray 


Poppy  shark 


Locality. 


Salt  Pond,  Green  Cav. 
Green  Turtle  Cay. 


Watling'i 
Abaco. 


WatUng's. 
Market,  Ni 


Knm  Cay. 
Abaoo. 


Nassau. 


Nassau. 

Watling  b. 

Electric  light.  Bom 
Cay. 

Electric  light.  Cat  Isl- 
and. 


Abaco. 
Nassau. 
Abaco. 
Abaco. 


WatUng's. 


♦  Tonng. 

1  All  fisn  so  marked  were  taken  during  the  winter  of  1886  by  students  of  Johns  Hopkins  Unirersity. 
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birds  taken  by  steamer  Albatross  on  the  Bahama  Islands  during  March  and 

April,  1886. 

[4-=Specie8  inclnded  on  aathority  of  Dr.  Bryant. 
0= Species  inclnded  on  authority  of  W.  B.  Moore. 
B= Species  included  on  aathority  of  J.  E.  Brace. 
X= Species  included  on  authority  of  Charles  B.  Cory.] 


Name. 

• 

* 

s 

31 

a 

a 

a 

.5 

>. 
s 

2 

S 

a 

3 

o 

a 

a 
... 

J 

• 

a 
.2 
1^ 
a 

< 
X 

V 

J 

*« 

a 

9 

2. 
i> 
o 

a 
o 

•  • 

• 

•  > 

a 



• 

a 

« 

• 

(3 

.2 

M 
« 

a 
X 

•  •  . 

• 

u 

a 

-a 

o 

A 

eS 

3 

as 

'J 

• 
eS 

a 

a 
2 

a 

5J' 
o 

o 
c 
B 

• 

• 

« 
1 

i 
i 

.a 

Family  Podieipida. 
nbns  dominicQS  (Ditftppnr) . . .  x  - . . . ,  - , . 

Family  Larida:. 
■  Atrifiilla  ........................ 

+ 
X 

+ 
-f 

iheiidon  nilotica 

a  maxinta TTr»--»- 

3, sandvicensis acuflavida  ............. 

A  hirundo ......................... 

a  douf^alli 

+ 

X 

X 

• 

X 

a  antillarum 

a  ansethetua 

la  folisrinosa. 

+ 

6 



la  Philadelphia 

19  stoUdas >..  t..T.. 

4- 

Family  ProeeUarHdai. 
ins audubonl  ^ , ,,-^--,-.,.. 

4. 

Family  PhaethonHdce. 
ton  flavirostris 

X 

■ 

1 

+ 

i 

Family  Sulid<F. 
;  vaDOPft 

'J  T""*'*' ............................... 

lola 

Family  Phalaeroeoraeidce. 

lorocorax  dilo]^hns  iloridanna 

tcrocorax  mexicanus 

X 

•  • 

1 
1 

X 

i 

•  •  > 

4- 

-f 

Family  PeUcanidcB, 

*nil«    f USCQft  -    -,x---,T    --r-r-r-t   ■   TT-.T-,-   -  T-  -   r   ■,    . 

Family  Fregatidce. 
tta  anuila 

+ 

+ 

+ 
+ 

X 

•  • 

m 

3 

1 

('") 

.  . 

... 

X 

Family  Aiutida. 

IWMIAh  AM 

carolinen'sis 

disoors  (Steel) 

ya americana 

H- 

ya oollaris 

hTPerborea ./ 

+ 

icoptenis  niber 

aiaia 

1 

Family  Ardeidce. 
rna  exilis .-.. 

X 

1  -  -  . 

\. 

V 

i  berodias 

X  ' 

..' 

•  • 

.  ^ 

^  ^ 

(') 

• . 

^  ^ 

,  ^ 

•   m 

•  •  • 

•   a 

l4-\..\...\..\..\..\..\ 

'Seen. 


A  if/A  P(? 43 


674         REPORT  OF  COMMISSIONER  OF  FISH  ^ND  FISHERIES        [It 
A  list  of  birds  taken  by  steamer  Albatross  on  th^  Bahama  Islands,  j-c, — Continoed. 


1 

Name. 

f-             Bahamas. 

1  Inagua. 

Long  Island. 
1  Kum  Cay. 

Fortune  Island. 
1  Watline's  Island. 

Acklin  Island. 
Conception  Island. 
Green  Cay. 
Cat  Island. 

Andros  Island, 
llleutbora. 

fc    «   S 

^     a,    c 

0    b  .a 

^  0  < 

^    1 

Family  A  rdeuto— Continued. 
Ardea  eirretta - 

i 

A  rdf*  Cftndidissimft  tttt t-xt 

4- 

19 

Ardea  rofa... 

1^ 

y   ..          ..  .. 

i ..    .. 

10 

Ardea  nrselei - 

2..    .. 

11 

Akidea  irioolor  mficollia 

...  X  ....  0  i 

I 

Ardea  ocBrnlea 

12 

Ardea  virescens  (Poor  Joe) 

-\-  •  •  . .    8  - .    < 

i 

1..  . .. 

• 

■yrr.tiftOTftT  t»y«*'*«"«^*  njBvinn , 

1 

13 

Nvcticorax  ylolacens  (Gaolden) 

...-•       ..... 

.  ,.   1    1 

Family  BaXlidm, 

Rallas  longirostris  crepitans 

Porzana  Carolina.................. 

4. 

1 

14 

1         •  •  " "  " 

1        X 

Inornis  martinioa 

4-    ..          .  ..  . 

Gallinnla  saleata 

4.   ..        

, 

15 

Falica  americana  ............ T...xr 

^         - 

-J-    .  .              .  .  . 

i  .  "'•-. 

Family  Beeurmrostridcs. 
Himantopns  niirricolHs t---.  -tt 

1     ••....-.- 
y 

Family  ScoHopaeiice. 
GallinM^o  delicata 

4. 

.  .  -                     X 

Macroriiamplias  griseaa..-   

..     ..     ..     ..       y\ 

Tringa  maculata i 

4- 

Tringa  fuscicolUs 

Trinsa  minntilla 

yr  -- 

Erennetes  pasillus 

X    -  -    .    .    .  - 



Calidria  arenana 

V 



Tetanus  melanolencns 

X   + 



■ "  ■    1 

1(1 

Totanas  flavipes 

...  4- ..   3  .. 

2 

Symphemia  semlpalmata 

■A-  •■ 

> 

i(     .  ■ 

^artramia  longicauda 

1^        

0 

Actitis  maonlaria 

-  X X    . 

.    .  .                            V 

Family  Charadriidce. 
Charadriua  sauatorola 

X 

Charadrias  dorainicua 

...  ..  X  

iEgialitis  vooifera 

4- 

V 

.^gialitis  semipalmata 

yEcialitis  meloda 

-J-       . .  . .  . . 

4. 



17 

JSgialitis  wilsonii « 

Aronaria  intorpres 

4-  X ..!!.! . 

.   .  .     1  -.   .       X 

18 

X    - 

4-  X 

1  .. 

1. 

19 
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14 
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Family  Columbidat. 
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+   X 
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! 

?1 
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3..    1    2    1  ... 

1 

X 

1 
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Geolrygon  martinioa 
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Family  Cathartidce. 
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.  .-  .                4- 

1 

Family  Falconid(e. 
Circus  lindaonius 

.4- 

• 

Accioiter  fascus 

4- 

V       .   .- 

'  "1     ... 

i::i-.tj 

Bateo  borealis 

^4. 

*            •     •            «      •            M      • 

•  1  'r    »*l** 

'Seen. 


*  N«at  and  eggs. 


^ 
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»/  birds  taken  by  gteamer  Albatross  on  the  Bahama  Islands,  fc. — Continued. 
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. . 
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0 

-• 
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0 

)        

+ 

ADioQB  varias  ........................ 
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•  •  > 
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•  - 
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Family  FrinffiUidce. 
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1 

1 

•   • 

'X 
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•  m 
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■  ■ 

•  • 

•  • 

'Beported. 

•  Eggs  &om  OYiry. 

«Seen. 


*  Kest  and  eggs. 

*  South  of  New  ProTidenoe. 
'  Seen  only. 
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»41 
42 

43 
44 


45 


46 
47 
48 


Name. 


60 
51 
52 
53 
54 

55 
56 
57 


58 

50 
60 
61 
63 
63 
64 
65 
66 
67 
68 
69 
70 


«71 
72 
73 
74 


75 
76 


77 
78 
79 


Family  FnngiUidcs—ConUmiofL 


Eaetheia  bicolor 

Phyrralai^  Tiolaoea 

Phvrralagra  nootia 

Spindalis  zena 

Spindalia  sena  townsendi  (nov.  sp.  R.) 

Family  HirundinidiK, 


Calliohelidon  oyanoTiridia. 

Hirando  horreomm 

Tacliy  oinita  bioolor 


Family  Vireonidm. 


Vireo  altUoqniis  barbatnlas 

Vireoorasairostrifi 

Yireo   orassirostxis    flayesoena   (nov.  sp. 

RIdgw.) 

Yireo  flayiftoDs 


Family  OoBrebridm, 


Ceiihiola  bahuneoBia 

Idjiiotilta  raria 

Helminthems  vermivoma 

Helmintbophila  pinns 

CompBothlypis  americana ..... 

Dendroica  tigrina 

Dendroioa  cestiva 

Dendroica  ooronata 

Dendroica  ocBmlesoena 

Dendroioa  peteobia  gundlaohi 

Dendroioa  maonloaa 

Dendroioa  pensylvanioa , 

Dendroioa  striata 

Dendroioa  blaokbamiffi. 
Dendroica  dominica  .... 

Dendroioa  kirtlandi , 

Dendroioa  vigoraii 

Dendroica  palmaram , 

Dendroica  aiscolor 

Sciuras  aorocapiUns 

Soiams  noyeboracensia 

GeofJilypis  triohas 

Geothlypis  roatrata 

Geotblypis  tanneri  (noy.  sp.  Ridicw.). 
Geothlypis  ooryi  (noy.  sp.  Ridgw.) . . . 
Setophaga  mtioilla 


»■*••« 


Family  Troglodytidts, 


Mimas  babamensis 

Mimus  polyglottns 

Galeosooptcs  oarolinensis 
Margarops  fascatos 


Family  Syltiidce, 


I 

« 

H 

m 


4- 


+ 


X 
X 

+ 

X 


+ 


Polioptila  coemlea , 

Polioptila    cosrolea  ofl&siogasier  (noy.  sp. 
Ridgw.) :.. 


Family  Turdidc^ 


Mimociobla  plambea 
Mimooicbla  rubripes . 
Tardus  mostelinus. . . 


+ 


+ 


+ 


+ 
X 


hf 


o 

a 


12 


14 


38 
2 


2 

88 


17 

25 

1 


11 


'23 


1 
10 
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a 
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12 
2 
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16 
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8 


6 


I 

Q 
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4 


8 


8 

11 

1 


9 


X 


5 
10 


17 


+ 
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I 


t. 


20 


+ 


«0 


3 
13 


O 


4 
6 
8 

+ 
8 

7 
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2 
1 

8 
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8 

12 
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1 


10 


o 


a 

e 
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8 


11 


13 


0 
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u 

a 

a 


«U3 


2.. 


+ 


1!. 


11 

111 

10 


*  Nest  and  eggi. 
'  Seen  only. 


>  Sonth  of  Long  Island. 


A 
3Q 
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In  the  following  tables  the  abbreviations  for  the  characters  of  the 
bottom  and  the  instmment  nsed  are  from  the  following  code: 


Abbre* 
Tiatlon. 


C... 
Co.., 

St... 

o.... 

8  .... 
For., 
Pt«r. 
M  ... 
P.... 

o».., 

K  -., 

Sh... 
Glob. 
Sp.., 
brk.. 


Heaning. 


CUy. 
Cond. 

StODM. 

(IrareL 

Sand. 

ForuniBlfefm. 

Pteropods. 

Mad. 

Pebbles. 

OOM. 

Roek. 

Shells. 

GlobigeiliiA. 

Specks. 

broken. 


Abbre- 
YiAtion. 

Meaning. 

fne 

fine. 

Sy-::::: 

large, 
rocky. 

rtn  ..... 

rotten. 

tk 

sticky. 

OP 

brown. 

choo .... 

chocolate  color. 

{?.:::::: 

green, 
light. 

slat 

slate  color. 

yi 

yellow. 

crs 

coarse. 

hrd 

bard. 

stnl 

small. 

sft 

soft. 

Abbre* 
viation. 


stf.... 
bk.... 
bu.... 
dk.... 

U :::: 

wh  ... 
dd  .... 
L.B.T 
S*B.T 
Bl.Dr 

Sh.Dr 

Tgls.. 


Meaning. 


stiff. 

black. 

blue. 

dark. 

gray. 

red. 

white. 

dead. 

Large  beam*trawl. 

Small  beam-trawl. 

Blake  dredge  (deep* 
sea  dredge). 

Ship's  dredge  (mad- 
bag). 

Tangles. 


For  the  record  of  hydrographic  sonndings  preceding  those  herewith 
reported,  reference  should  be  made  as  follows:  Nos.  46-557,  pages  111- 
112,  Fish  Commission  Report  for  1884;  Nos.  691-868,  pages  74-77,  Fish 
Commission  Beport  for  1885. 
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ei 70 

70 
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Aythya  americana 60 

collaris 69 

marila  neatctica 69 

Azores 19,20 

Bahama  Islands 38,55,64,69,71 

birds  taken  on 69 

listof  fish  taken  at 65 

sickness  at 53 

soundings  made  near 2 

Baird,  Spencer  F 2,19 

Baird's  annunciators,  success  of 33 

Baird,  George  W 32,34,39,40 

Balanidie 43 

Balistes  buniva 65 

vetula 65 

Ballauf,  D 34 

Baltimore,  Md 32,44 

Banquercau 21 

soundings  near 24 

Barnacles 15,43 

Barracouta 67 

BarUeU,  J.R 19,20 

Bartramia  longicauda 70 

Bastard  grunt 67 

Bean,T.H 64 

Beaufort  Bank,  investigation  to  be  made 

near 20 

Benedict,  James  E 2,10,15,39,55,58 

Benson,  W.S 1,39 

assistance  rendered  by 12 

Benthodytes  gigantea 64 

Berycidso 66 

Bimini 69,71 

Black  angel-fish 66 

Black-finned  snapper 67 

Blackfish 66 

Blake,  Coast  Survey  steamer  G.  S 11 

Blake,  Henry  A 11,58 

courtesies  extended  by 10 

Blake,Mr8 58 

Blenny 65 

Bluefish 65 

occui^enco  of 32 

proposed  investigation  of I 

taking  of. 5 

Blue  heron,  capture  of. 30 

Blue  pudding-wife 66 

Blundell,  Walter 39 

Boar  grunt 
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Boats,  sounding  from 33 

Boilianus  rufus 66 

Boilers,  donkey 38,46 

description  of  new il 

repairs  to  ..y 32,38,  U 

Bono-fish 0^ 

Boobies,  permission  to  collect 11 

Booby  Rocks 62,69,71 

Boston,  U.S.  S 43 

Botaurus  exilis 69 

Brace,  J.  K 69 

Brachiopod  shells,  taking  of 15 

Brisinga 31 

Brooklyn,  U.  S.S 11 

Bryant,  Dr 69 

Bu*-  -jnidiB 71 

Buteo  borealis 70 

Calamus  bajanado 67 

calamus 66 

leucosteus 66 

milneri 66 

Calidris  arenaria 70 

Callichelidon  cyanoviridis 72 

Capriraulgidio 71 

Qiranx  bartholomaM 66 

chrysus 66 

latus 66 

ruber 60 

Carcharhinus  lamia 62 

Carysfort  Reef,  dredge  hauls  near 13 

Cat  Island 9,53,68,69,71 

collections  made  at 58 

soundings  near 9 

Cathartcs  aura 70 

Ccnturus  blakei 71 

nyeanus 71 

Certhiola  balmmensis 72 

Ceryle  alcyon 71 

Cha;todon  striatus 66 

Chffitodontidse 66 

Chapman  steam-trap 38,52 

CharadriidiB 70 

Charadrius  dominicus 70 

■  squatorola 70 

Chen  hyperborea 69 

Chilomyctcrus  geometricus 65 

Chordeilesvirginianus  minor 71 

Chub 66 

Circus  hudsonius 70 

Citharichthys  macrops G5 

Clinusgobio 65 

Clupea 68 

Coal-bun ker«i,  rearrangement  of. 32 

consumed 52 

Coocyrus  raaynardi 71 

Cockbum  Town 9 

Cod,  bait  for 21 

Cterebridui , 72 

Colinus  virginianus  floridanus 70 

Collins,  J.  W 21 

Columba  leucocephala 62,70 

Columbia  Iron  Works 32,44 

Columbigallina  passerina 70 

Columbus  Point 9 

Colymbusdominieus G9 

Compass,  error  in 21 


72 
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ComiMBothlypis  amcricana „  72 

Conception  Island 9,57,69,71 

birds  taken  at 9 

trawling  near  „  9,57 

Coney 67 

Contopus  bahamcnsis 71 

Coral,  enormous  quantities  of 16 

Cory,  Charles  B G9 

Coryphainoides 28 

Counter-balances 33,41 

Cow-fish 65 

Cowles  Electric  Smelting  and  Aluminunt 

Company 34 

Crabs,  taking  of 15 

Cremnobates 65 

Crotophagaani 71 

CuculidiP 71 

Curved-tin  orca-s,  oot-urrenco  of 28 

Cyclothonelusca 18,30 

Cyclura 57 

Cygnet,  steam-launch 64 

Cyprinodon  rivirendi.... 68 

Cystodariasiliqua 63 

Dalila  biihamensis 69 

Davidson  Steam  Pump  Company 41 

Deep-sea  apparatus,  loss  of 4 

fish,  abundance  of 16 

IXelphinusdclphis 63 

Dendrocygna  arborea 69 

Dendroicaoistiva 

Vjlackburnijv 

c'uirulcswnis 72 

coronata 72 

discolor 72 

dominica 72 

kirtlandi 72 

maculosa 72 

palniaruin 72 

pensylvanica 72 

petechia  gundUichi 

striata 

tigruia 72 

vigorsii 72 

Densities  of  sea- water,  record  of 54 

Distilling  apparatus,  working  of 49 

Dix,  revenue-cutter  John  A 12 

Dixon's  Hill,  light-house  at 4 

Dogfish,  taking  of 15 

Dolichonyx  oryzivorus 71 

Donkey  boiler 38,46 

Doricha  cvelyna* .-. 71 

lyrura 71 

Doves,  permission  to  collect 11 

Dredge  roi>e,  breakage  ot 30 

cause  of  the  loss  of. 35 

Dredging-engine,  repairs  to 46 

Dredgings,  record  of 73,81 

Drum,  proposed  investigation  of 2 

Dryobates  villosus  maynardi 71 

Durgan-fish 65 

DuHsumieriastolifera 68 

Echeneis  naucrates 67 

Echidna  catonata 68 

Edison  incivndoscent  lamps 49 

ICilwards,  Vinal  N 64 

K'^g  Island  Reef,  shoal  noar 15 
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Sht^uM  of 15,30,31.49,62 

Island 9,58,69,71 

68 

H.  M.  S 24 

s  report 40 

"eport  on  working;  of 40 

trus  fulviis 67 

punctatuB 67 

rubra 67 

guttatus 67 

lusapua 67 

striatum 67 

I  pusillus 70 

u  rubida 69 

>icolor 72 

lea  ciornuta ^  64 

land 9 

•und 54 

imbarius 71 

sg^rinusanatum 71 

rverius 71 

p  valves,  success  of 41 

lubius 65 

inks,  investis^tionof... 19 

,  taking  of 15 

is,  permission  to  collect 11 

^p 19,20 

t 5,39,52 

I,  occurrence  of. 32 

ames  M 4,6 

courtesies  extended  by.  55 

fisses. 55 

otte 60 

Oand 69,71 

inhabitants  of 7 

salt  ponds  at 7 

locks,  dredge  hauls  near 13 

Willcy,  barkentine 12 

luila 69 

irgate 67 

sricana 70 

arias 63 

S.S 11 

tes  carolinensis 72 

delicata 70 

faledta 70 

puncticulata 68 

Qus 30,31 

steamer,  assistance  rendered  to..  18 

64 

on  nilotica 69 

Jank 26, 63 

I  coryl 72 

rostrata 72 

tanneri 72 

trichas 72 

martinica 70 

ion 66 

•oyi 66 

ra 66 

06 

inquedens 30,31 

napper 67 

pes,  taking  of 15 

,  Mass 26 

on  saxatilis 66 

.  Mis.  00 44 
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Qoat-fish 1 66 

Qobiesoclds 65 

Qobiesox  cephalus 65 

Gobius  soporator 65 

Goggle-eye 66 

Gold-flsh „       67 

Gorgon  ia  flabellum 60 

Gorgonian  coral,  taking  of. 15 

Grampus,  schooner 21 

Grand  Banks 21,53 

Grand  Bahama 69,71 

Grand  Cay 15 

Gray  snapper 67 

Great  Abaco,  arrival  at 13 

soundings  made  at 3,11 

Great  Stirrup  Cay 60,71 

Green  Cay 05,68,69,71 

arrival  at 13 

birds  taken  on 61 

Green,  J.  and  H.J 88 

Green  Turtle  Cay 65,66,67 

Grunt,  white 67 

Haddock,  bait  for 21 

Htcmatopus  palliatus 70 

Hsemulon  acutum 67 

arcuatum 67 

aurolineatum 67 

carbonarium 67 

flavolineatum 67 

gibbosum 67 

melanurum 67 

rimator 67 

sciurus 67 

tamiatum 67 

Hamlet 67 

Hammond,  A.  H 24 

Hardhead 67 

Ilawcs  steam-trap 38 

Hawkins,  John 39 

Hawk's  Nest  anchorage,  location  of 9 

Hazard  Manufacturing  Company 35 

Hedge-hog 65 

Helix 58 

Helmintherus  vermivorus 72 

Helminthophila  pinus 72 

Hermit  crabs,  taking  of 15 

Ilimantopus  nigricollis 70 

Hirundo  horreorum 72 

Hogflsh 66 

Hogg,  W.  S 1,5,39 

assistance  rendered  by 12 

Ilolacanthus  ciliaris 66 

Holocentrum  ascensione 66 

riparium 66 

Holothurians,  taking  of 15 

Hope  Bank 19,20 

search  for 21,26 

Horse-eye  jack 66 

Hydrographic  Office 19 

charts 20 

soundings,  record  of  ...73, 74, 

75,76,77,78 

Hydroids,  taking  of 15 

Hypopriou  brevirostris 68 

Icterida? 71 

Iguana  Key 67 
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Iiiaerua 7,69,71 

Inornis  martinica„ 70 

Jacic 66 

Jolt-head  porgy 67 

Jouelt,  James  E ^ 11 

Katzensline  metallic  packing 41 

Key  West,  Fla.,  arrival  at 11, 12 

fire  at ^....  11,61 

Kidder.  J.  H ~  35 

Kyphosus  sectatrix 66 

Labrosomus  nuchipinnis 65 

Laclinoliemusmaximus 66 

Lagodon  rhomboides 67 

Lamps,  life-time  of. 51 

Lane  snapper 67 

Larus  atricilla 69 

Latllidaj 66 

Lee,  Thomas 2,5,10,12,19,80,39,55 

Lily,H.M.S 24 

Liooephaluscarinatus. 62 

LiUle  Ouana  Cay 15 

Little-head 66 

Long  Island 8,69,71 

Lutjanus  analis 67 

buccanella 67 

caxis 67 

griseus 67 

mahogoni 67 

synagris 67 

Mackerel,  investigation  of 1 

McLain,  U.  8.  Consul  T.  J 10 

Macrorhamphus  griseus 70 

Macrurus  asper 28,29 

bairdii ^,30,63 

Main  Btay<«ail,  adoption  of 38 

Malacanthus  plumierl 66 

Mallard,H.M.S 24 

Man-of-war  anchorage,  location  of. 5 

birds,  permission  to  collect 11 

Mansfield,  CD .' 39 

Margarops  fuscatus 72 

Margate 67 

Marguerite,  schooner,  log  of. 26 

Matthews,  Captain 12 

Mechanical  appliances 32 

Medical  Department,  rcporton 52 

Medusffi 32 

Menemsha  Bight 64 

Menhaden  as  bait 21 

proposed  investigation  of. 1 

Miller,  G.  A 39 

Miller,  N.  B 39 

Milne  Bank,  investigation  to  be  made  near  20 

Mimocichla  plumbea. 72 

rubripes 72 

Mimus  bahamensis 72 

polygloltus 72 

Minnow 67 

Mtiiotilta  varia 72 

Monacanthus 65 

pullus 65 

Moore,  W.B 69 

Moringua 68 

Morray 68 

Mother  Carey's  chickens,  occurrence  of. 28 

Afud-gut ^ 


Mugil  trichodon 

Mullet 

Mulloidcs  martinicus 

Munidas,  taking  of. 

Muraenidfls 

Mutton-fish 

Myiarchus  leucaysiensis. 

Myzodes  lugubris 

varius 
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67 

67 

66 

15 

68 

67 

67 

65 

65 

Nairn,  Maxwell,  courtesies  extended  by...  4 

Nairn,  R.  C 55 

Nantucket 20 

Nassau 8,11,14,53,57,60,65,66,67 

arrival  at 10 

collections  made  at  60 

fishing-vessels  of 58 

fish-market  at 58 

list  offish  taken  at «  65 

sponge  fishery  of 58 

Naturalist,  report  of 55 

Navigation  report,  scope  of 40 

Navy  Department 20 

coal  supplied  by 2 

soundings  for 2 

Negretti-Zambra  thermometer,  description 

of 35,36 

loss  of.. 10 

Net,  loss  of 25 

Newport,  R.  I.,  arrival  at 28 

New  Providence 53,58,61,65,69,71 

permission  to  collect  birds 

of 10 

Nigger-fish 67 

Noddies,  permission  to  collect 11 

Norfolk,  Va.,  arrival  at 17 

Nycticorax  nycticorax  nucvius 70 

violaceus 70 

Nye,jr.,Willard 2,5,10,11,13,14,55,61 

Ocyurus  chrysurus 67 

Old-wife 66 

Onus  rufus 18,31 

Ophidiidue „ 65 

Ophidium 65 

Ophiognathus 64 

Ostracion  quadricornis 65 

trigonum 65 

Pandion  haliaetus  carolinensis 71 

Panther,  steamer,  assistance  rendered  to...  18 

Parrot-fish,  occurrence  of 6,65 

Partridges,  permission  to  collect..... 11 

Passer  domesticus  » 71 

Passerlna  ciris ~ 71 

oyanea 71 

Pelecanus  fuscus 69 

Pennatulaaouleata. 63 

borealis. 63 

Pennatulas,  taking  of. 15 

Pentacrinus  decorus 61 

maileri 61 

taking  of ,  12 

Percidie 67 

Permit 66 

PhacthontidiB 69 

Phaeton  flavirostria "    69 

Phalacrocorax  dilophus  floridanus 69 

mezi«aou8 69 
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lioopierufl  ruber 69 

onycieris  seyckorni 60 

ralai^a  noctis 72 

violacea. 72 

e 71 

•n«,  permiaaion  to  collect „ 11 

es,  permission  to  collect 11 

n 68 

guB  baharacnsis 71 

caudifasciatiis. 71 

leidie 69 

gloasus  bivittatus^ 66 

maculipinna 66 

radiatus 66 

onectidffi. 65 

tipldae 69 

piila  ccerulea 72 

caesiogaster 72 

kcanthus  aureus 6® 

toentrus  leuoostictus 66 

obscuratus 66 

flsh 67 

>i»e,  taking  of 16 

N'elaon,  location  of 6 

oia  Carolina ^..  70 

laUn.  U.S.S 11 

antbus  arenatus 67 

cruentatns 67 

ipomatida) 67 

kiard,  a  L 39 

UlaHidae 69 

IC118  leucocephala 71 

ing-wife 66 

Qus  aaduboni 69 

borcalis ^ 64 

65,66 

y  ahark „ ^  68 

Immna  gyrans ~ 67 

m  longirostris  crepitans 70 

rrirostrida) ^ >  70 

mapper ~ 66 

,  description  of 84 

ing-engine,  repairs  to 46 

way,  Robert „  64 

ig  Rock  Point,  location  of. 4 

Jlsh 65 

:  hind 67 

snapper 67 

Cay 9,57.65.66,67.68,69,71 

arrival  at. 5 

cattleraising  at 8 

cocoanut  grove  of 8 

educational  &cilities  of. 7 

exporta  of. 6 

historioal  sketch  of. 6 

industries  of. „  6 

land-owners  of. 8 

medical  aosistanoe  rendered  at...  5 

mode  of  fishing  at 58 

pine-apple  culture  at 8 

product  of. 8 

salt  industry  of. 6 

sickness  at 5 

soundings  near 9 

Cay.  woods  of. C 

ling-Jack „, , 06 
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Sable  Island  Bank 81 

whales  in  vicinity  of.....  28 

Sailor*8  choice 67 

St.  Domingo  Cay 60,71 

St.  George's  Bay 9 

location  of 5 

St.  John's,  Newfoundland 44.53,63 

arrival  at 24 

St.  Pierre,  sounding  near 24 

Salmo  fontinalis 63 

salar 68 

Sand-fish §6 

San  Salvador,  arrival  at 4 

Santa  Maria 0 

Saucer-eye  porgy 66 

Saurothera  bahamensis 71 

Scams  coeruleus 6S 

Schneider,  L.  H 49 

Schoolmaster 67 

Sohroeder,  Lieut.  Seaton 1.39 

Sciurusaurocapillus 72 

noveboraoensis 72 

Soolopacidse 70 

Soorpcena  grandicomis 65 

plumieri 65 

Scotch  porgy 66 

Soott,  B.  0 5,39 

Sea-lily,  occurrence  of 61 

Sea-urchins,  taking  of 15 

Sea-water,  densities  of. 54 

Sebastes  marinus 63 

Seriola  rivoliana »  66 

Serranidte 67 

Setophaga  rutioilla 72 

Shad 66 

Shark,  oil  in  stomach  of. 16 

Shed  porgy 66 

Sheep-head  porgy 66 

Sheepshead.  proposed  investigation  of. 2 

Ship  Channel 69,71 

Shrimp,  taking  of 15 

Shuster,  E.  H 39 

Sidera  funebris 68 

moringa 68 

Sigsbee  clamp,  description  of 36 

sounding  machine 33 

Siphostoma 65 

Skip-Jack 66 

Slippery  Dick 66 

Jenny 66 

Smith.  Sanderson 68 

Sounding  apparatus,  loss  of 5 

engine,  repairs  to 46 

Southwest  Bay.. 14 

Sow  grunt 67 

Spanish  hogfish 66 

mackerel,  proposed  investigation 

of. , ~  2 

Sparidse -  66 

Sparisoma  catesbyi 65 

distinctus 65 

flavescens 66 

Specific  gravities,  record  of 54 

Specimen  cup.  loss  of. 18 

Speotyto  cunicularia  floridana.. 71 

Sphyrscna  picuda 07 
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8phynBnidflB„ 67 

Sphyrapicus  varius 71 

Bpindalis  zona 72 

townsendi 72 

Sponge,  manner  of  collecting 14,59 

sloop«,  description  of 99 

Spongia  iM^bieuib. 60 

cerebraformis 60 

corlosia ^ 60 

gomypina 60 

tubifera „ 60 

Bporadinus  braoei 71 

ricordi 71 

Spotted  hind 67 

Squirrel-fish 66 

Stailcy,  P.  L 39 

Starfi8h,taking  of 15 

Steam-cutter,  use  of 48 

Steam  Ehigineering  Department 41 

Steam-log,  synopsis  of. 41 

Steam-pumps,  working  of. 47 

Steam-windlass,  satisfactory  working  of...  47 

Steering-engine,  working  of. 47 

Steroorarius  parasiticus 64 

pomarinus 64 

Sterna  ansethetus 69 

antillarum 69 

dougalli 69 

fuliginosa 69 

hirundo 69 

maxima 69 

Philadelphia 69 

sandvicensis  aouflavida 69 

Sthenoteuthis  megaptera 32,64 

Strix  pratincola 71 

Stromberger,  F.  M 89 

Submarine  light,  use  of. 15,17,80,31 

Sucker 66 

Sucking-fish 67 

Sula  cyanope 69 

sula .: 69 

Surface  net,  use  of 29,80,81,32 

temperature,  thermometers  for 38 

Svedberg  governors,  success  of 44 

Swatara,U.S.S 11 

Sylviidn 72 

Symphemia  semipalmata 70 

SyngnathidsB 65 

S3modus 68 

Tabor,  Mr 30 

Taohyoinita  bicolor 72 

Tang : 66 

Tanner,Z.L 1,19,39,72 

Tanner  sounding  machine 33 

thermometer  cose,  description  of...  36 

Temperature,  record  of. 18,35,54 

thermometer  for  taking 38 

TetraonidfB 70 

Tetrodon 65 

spengleri  66 

testudineus 65 


Teuthis  hepatus 

tractus 

Thalassoma  bifasciatum.. 
Thermometers,  deep-sea.. 


66 

66 

66 

35 

Thompson*s  Cay 14 

Toadfish 65 

Tongue  of  Ocean 54,61 

Totanus  flavipes 70 

melanoleucus 70 

Townsend,  Charles  H 2,10,11.18,55,61 

Trachurops  crumenopthalmus 66 

TrachynotuB  glaucus >  66 

rhomboides 66 

Trawl,  use  of 81 

Trawlings,  record  of 70,80,81 

Tringa  fuscicollis 70 

maculata 70 

minutilla 70 

Trochilid» ^ 71 

Troglodytldie 72 

Turbot „  65 

Turdus  mustelinus ^...  73 

Tursiops  tursio 6S 

Tyrannus  dominicensis 71 

magnirostris 71 

United  States,  importation  of  salt  by 7 

Upeaeus  maculatus 66 

Ventilation,  reporton 51 

Vesperugo  serotinus 60 

Vireoaltiloquusbarbatulus 73 

crassirostris 72 

flavescens 73 

flav{fh>ns 73 

noveboraconsis  maynardi 61 

Walker,  J.  G 3 

Waring.  H»  S 1,11.39 

Washburn,  F.  L 10,85 

Washington,  D.  C,  arrival  at 17.32 

Watling  Island 8,9.55,65.66.67.00.71 

arrival  at  „ 4 

collection  made  at 57 

inhabitants  of. 56 

natural  features  of 56 

Watson.  W.  L 89 

Whales,  occurrence  of 28 

White  grunt 67 

Wind,  table  of  force  of. 25 

Wise  motor 51 

Wood»s  Holl,  Mass 19,21.28,44.53,62 

Wright,  Charles 39 

Xyrichthys  inflrmis 66 

lineatus 66 

Yantio.U.  8.S U 

Yellow  angel-fish 66 

coney 67 

grunt 67 

jack 66 

pudding-wife 66 

tail 67 

Zaragosa  Rock,  investigation  near 30 

2^naida  amabilis 70 


VIII.-REPORT  OF  OPERATIONS  OF  THE  U.  S.  FISH  COMMISSION 
STEAMER  FISH  HAWK  FOR  THE  YEAR  ENDING  DECEMBER 
31. 1886. 


By  Matr  Jamrs  A.  Smith,  U.  S.  N.,  Commandixg. 


The  following  is  a  general  reiK)rt  of  the  operations  of  this  vessel  for 
the  year  1886 : 

On  January  1  the  vessel  was  moored  to  the  wharf  at  the  17.  S.  Fish 
Commission  Station  at  Wood's  Holl,  Mass.  The  crew  and  some  of  the 
hatching  equipment  of  the  vessel  were  utilized  in  the  codfish  hatching 
work  then  being  conducted  at  that  station.  This  continued  until  Feb- 
ruary 14,  when  the  vessel  proceeded  to  New  Bedford,  Mass.,  to  procure 
coal  and  stores,  returning  to  the  station  at  Wood's  Holl  on  February 
16.  The  next  few  days  were  spent  in  building  a  live-fish  car,  and  other- 
wise preparing  for  a  trip  to  the  cod  fishing-grounds  in  Ipswich  Bay,  for 
the  purpose  of  procuring  spawn  for  propagating  purposes.  On  Feb- 
ruary 21  left  station  at  Wood's  Holl  and  proceeded  down  Vineyard 
Sound,  bound  for  Gloucester,  Mass.,  arriving  there  at  8  a.  m.  the  next 
day. 

On  February  24  got  under  way  from  Gloucester  Harbor,  steamed  to 
Ipswich  Bay,  and  in  that  vicinity  boarded  several  fishing  vessels  in 
search  of  codfish  spawn,  but  did  not  succeed  in  procuring  any^  and  pro- 
ceeded to  harbor  of  Portsmouth,  N.  H.  Came  to  anchor  in  the  road- 
stead at  4  p.  m. 

On  February  25  got  under  way  at  5  a.  m.,  steamed  out  towards  the 
Isles  of  Shoals,  boarded  several  fishing  vessels,  and  succeeded  in  pro- 
curing about  8,000,000  of  codfish  eggs.  Then  proceeded  to  Portsmouth 
Harbor  and  came  to  anchor  off  New  Castle.  Shipped  4,000,000  cocl  eggs 
from  Portsmouth,  N.  H.,  to  Wood's  Holl  Station.  A  severe  gale  of  wind 
finom  SSE.  shifted  to  NW.,  in  which  some  slight  damage  was  done  to 
vessel  by  two  schooners  fouling  while  at  anchor.  Steam-launch  of  the 
vessel  wa«  also  sunk,  and  at  times  thei:e  was  great  danger  of  the  vessel 
dragging  on  the  rocks,  which  was  happily  averted.  Weather  moder- 
ating on  the  27th,  at  3  p.  m.  slipped  starboard  and  port  chains,  steamed 
up  the  river,  and  arrived  at  Kittery  navy -yard,  where  the  vessel  was 
made  fast  to  the  wharf  and  remained  until  the  gale  was  over. 

On  March  3,  at  3  p.  m.,  steamed  down  the  river  and  pVckeOi  \i\>  Wv<^ 

buoy;  unshipped  anchors  and  obaias,  which  were  both  Becured..    ^^«^t. 

IV  ^^ 
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for  steam-launch  and  made  a  rigid  search  for  her  all  next  day,  bat 
without  success. 

From  March  4  to  23  the  vessel  was  engaged  in  making  trips  to  the 
fishing-grounds  whenever  the  weather  would  permit.  Boarded  ail  fish- 
ing vessels  for  the  purpose  of  procuring  codfish  spawn,  and  shipped  it 
to  station  at  Wood's  Holl,  Mass. 

On  March  24  got  under  way  from  navy -yard  at  Portsmouth,  N.  H., 
and  proceeded  to  Boston,  Mass. ;  arrived  and  made  fast  to  wharf  at 
navy-yard  at  4  p.  m.  Vessel  remained  there  until  April  10  awaiting 
orders,  during  which  time  repairs  were  made  to  the  upper  work  that 
had  been  damaged  by  the  collision  with  the  schooners  during  the  gale 
of  February  27. 

On  April  12,  at  4  p.  m.,  unmoored  ship  from  wharf  and  steamed  down 
the  harbor,  bound  to  Wood's  Holl,  Mass.,  arriving  at  Fish  Commission 
wharf  on  the  14th. 

On  April  16,  at  10  a.  m.,  cai^t  off  from  wharf  and  proceeded  down  the 
Vineyard  Sound,  bound  to  New  York.  At  5.30  p.  m.  put  into  Newport, 
R.  I.,  on  account  of  fog.  Got  under  way  next  day  and  proceeded  to 
Brooklyn ;  made  fast  to  wharf  at  navy-yard,  Brooklyn,  at  6.45  April 
18.    The  vessel  remained  there  awaiting  orders  until  the  21st. 

On  April  22  proceeded  down  East  Eiver  to  sea,  bound  to  Havre  de 
Grace,  Md.  Arrived  at  Battery  Station  at  4  p.  m.  on  April  24,  and 
began  to  fit  up  hatching  apparatus  for  the  season's  shad  work. 

On  April  26,  at  4  p.  m.,  left  Battery  Station,  steamed  over  to  North 
£ast  Eiver  and  anchored  at  a  point  midway  between  Eed  Bank  and 
Carpenter's  Point,  adjacent  to  the  fishing-shores  and  gillers.  Sent  out 
spawn-takers  daily  to  the  fishing-shores  and  gillers,  which  duty  was 
carried  on  until  May  1,  when  orders  were  received  to  discontinue  work 
at  this  point  and  proceed  to  the  Delaware  Elver.  At  6  p.  m.  went  to 
Battery  Station  and  transferred  all  shad  spawn  and  eggs  in  process  of 
hatching  to  superintendent  of  station. 

On  May  3  steamed  up  to  Havre  de  Grace  ^  coaled  ship  at  Hiller's  coal 
wharf.  At  1  p.  m.  cast  off  from  wharf,  steamed  down  the  river,  landed 
Assistant  Commissioner  Ferguson  at  Battery  Station,  then  proceeded 
down  Chesapeake  Bay,  bound  to  the  Delaware  Eiver ;  arrived  and  came 
to  anchor  off  Gloucester  City,  N.  J.,  at  12.30  p.  m.,  May  5. 

From  May  6  to  June  19  vessel  was  stationed  in  the  vicinity  of  Glou- 
cester City,  N^J.;  crew  were  employed  in  gathering  shad  spawn  from 
the  different  fishing-grounds  on  the  river.  The  depositing  and  transfer- 
ring of  shad  fry  was  continued  until  the  close  of  the  season ;  a  detailed 
report  of  which  has  been  printed  in  Fish  Commission  Bulletin,  1886, 

page  289. 

On  June  10,  at  3.30  p.  m.,  proceeded  to  Cooper's  Point,  Camden,  N.  J. 

Arrangements  were  made  to  haul  the  vessel  out  on  Tilton's  marine  rail- 

wsLjj  repairs  being  needed  to  the  sheathing  and  the  ship's  rudder.    On 

Jane  15  the  vessel  vf aa  \ia.vi\eA  o\xt,  x^^^iec^  ^ere  made,  and  vessel  was 
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lauuched  on  tbe  17th.    On  Jane  19  took  on  board  50  tons  of  coal  from 
coal  wharf  at  Port  Richmond.    Returned  to  Gloucester  City,  N.  J. 

On  June  21,  at  5.30  a.  m.,  proceeded  down  the  Delaware  River,  bound 
to  Washington,  D.  C;  arriTed  at  and  made  fast  to  wharf  at  navy-yard 
at  1  p.  m.,  June  24. 

From  June  25  to  July  9  the  vessel  was  at  navy-yard,  Washington, 
D.  C,  awaiting  instructions,  in  the  mean  time  making  some  necessary 
repairs  to  main  boiler  and  repairing  dredging-machine  and  scows  to  be 
towed  to  Saint  Jerome  Station,  Maryland. 

On  July  10,  at  5.15  a.  m.,  got  under  way  from  navjp-yard,  Washing- 
ton, D.  C,  with  dredging-machine  and  two  dump-scows  in  tow,  and  pro- 
ceeded down  the  Potomac  River,  bound  to  Saint  Jerome  Station,  arriv- 
ing there  next  day  at  6.30  p.  m.,  and  delivered  them  to  superintendent 
of  station. 

On  July  12,  at  1.10  p.  m.,  proceeded  up  the  bay,  bound  to  Battery 
Station,  arriving  there  at  10  a.  m.  next  day;  took  on  board  a  lot  of  ma- 
chinery for  transportation  to  Saint  Jerome  Station. 

On  July  14,  at  10.40  a.  m.,  left  Battery  Station  with  two  steam- 
launches  in  tow  and  proceeded  down  the  bay,  bound  to  Saint  Jerome 
Station,  arriving  there  on  the  16th  at  2  p.  m.  Delivered  machinery 
and  launches  to  superintendent  of  station;  vessel  remained  at  station 
until  August  3.  Crew  were  employed  while  there  in  working  on  dredg- 
Ing-machines  and  scows  and  rendering  assistance  to  the  superintendent 
of  the  station  in  dredging  the  channel.  During  the  stay  of  the  vessel 
at  this  place  the  command  of  the  vessel  was  turned  over  to  Mate  James 
A.  Smith,  U.  S.  Navy.  W.  J.  Maxwell,  U.  S.  Navy,  was  detached  and 
ordered  to  duty  on  the  U.  S.  Fish  Commission  steamer  Albatross. 

On  August  3  received  orders  from  Assistant  Commissioner  T.  B. 
Ferguson  to  tow  dredging-machine,  two  dumping-scows,  and  one  steam- 
launch  to  Battery  Station,  Havre  de  Grace,  Md. 
•  On  August  4,  at  2  p.  m.,  got  under  way  and  proceeded  up  the  bay 
with  tow  and  arrived  at  Battery  Station  at  6  p.  m.  next  day,  and  de- 
livered the  dredging-machine  and  scows  and  steam-launch  to  superin- 
tendent of  Battery  Station,  and  vessel  remained  at  station  until  August 
20.  Crew  were  employed  in  dredging-machine  and  scows  in  digging 
oat  the  channel  leading  into  the  station.  On  that  date  received  orders 
to  proceed  to  Saint  Jerome  Station  and  drive  a  well  for  the  use  of  the 
station. 

On  August  21,  at  10  a.  m.,  got  under  way  with  well-driving  equip- 
ment on  board,  bound  to  Saint  Jerome  Station.  Arrived  there  next 
day  and  made  fast  to  the  Fish  Commission  wharf.  Crew  were  em- 
ployed until  August  27  in  driving  well  pipes,  when  orders  were  re- 
ceived to  discontinue  work  at  this  place  and  proceed  to  Wood's  HoU, 
Mass. 

On  August  28  took  on  board  well-driving  apparatus  and  seven  men 
for  transportation  to  Wood'd  Hull  Station.    At  noon  steamed  out  of 
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creek  and  proceeded  down  Chesapeake  Bay  and  came  to  anchor  in 
Hampton  Eoads  at  10.30  p.  m. 

On  Angnst  29,  at  9  a.  m.,  got  nnder  way  and  proceeded  oat  to  sea. 
Visited  Winter-Quarter  Shoal,  Five-Fathom  Bank,  and  Sandy  Hook 
Light-Ship  and  consulted  with  the  keepers  in  regard  to  the  temperature 
observations  for  the  United  States  Fish  Commission.  Arrived  at  New- 
port, E.  I.,  and  came  to  anchor  at  10  p.  m.,  having  been  instructed  to 
stop  there  and  convey  the  Commissioner  to  Wood's  Holl,  Mass.  On 
September  2,  Commissioner  Spepcer  F.  Baird  came  on  board.  At  noon 
steamed  out  of  the  harbor,  bound  to  Wood's  Holl;  arriving  at  station  at 
5.45  p.  m.,  where  vessel  remained  awaiting  instructions  until  Septem- 
ber 12. 

On  September  13  took  on  board  steam  windlass  left  at  the  station  by 
the  schooner  Grampus.  Received  orders  to  proceed  to  Providence,  R. 
I.,  to  have  it  fitted  in  vessel  by  American  Ship  Windlass  Company; 
also  to  tow  steamer  Halcyon  to  Bristol,  R.  I.,  for  repairs. 

On  September  14,  at  7  a.  m.,  cast  off  from  wharf  at  station,  steamed 
out  of  the  harbor  with  steamer  Halcyon  in  tow.  At  3.30  p.  m.  dropped 
steamer  at  Herreshoff's  Works  at  Bristol,  R.  I.;  then  continued  to  Prov- 
idence, R.  I.,  arriving  there  at  5.30  p.  m.  The  vessel  remained  here 
until  September  26,  having  steam  windlass  fitted. 

On  September  27,  at  3.30  p.  m.,  proceeded  to  Wood's  Holl,  Mass., 
having  put  into  Newport  over  night  on  account  of  fog.  Vessel  remained 
at  Wood's  Holl  awaiting  instructions  until  October  23,  during  which 
time  the  crew  were  variously  employed  about  the  station,  discharging 
coal  from  schooner,  etc. 

On  October  23  received  orders  to  sail  for  Battery  Station,  touching  at 
New  York  and  Saint  Jerome  Station  en  route.  Took  on  board  some 
articles  for  transportation  to  both  stations;  also  took  launch  Cygnet  in 
tow  as  far  as  New  York. 

On  October  24,  at  6.30  a.  m.,  cast  off  and  steamed  out  of  harbor  with 
launch  Cynget  in  tow,  bound  to  New  York.  Arrived  there  and  made 
fast  to  wharf  at  navy-yard,  Brooklyn,  at  8  a.  m.  next  day.  While  there, 
received  paymasters  stores  from  navy-yard. 

On  October  26,  at  7  a.  m.,  steamed  down  East  River  and  proceeded 
outside  of  entrance  to  New  York  Bay ;  made  several  hauls  of  the  trawl 
in  the  vicinity  of  Sandy  Hook  Light-Ship  for  the  purpose  of  ascertain- 
ing if  any  of  the  English  sole  could  be  found  which  were  deposited  in 
that  locality  some  years  ago.  Did  not  succeed  in  finding  any.  Weather 
looking  threatening,  came  to  anchor  in  the  Horse  Shoe,  and  were  de- 
tained by  bad  weather  until  November  1.  Got  under  way  at  7  a.  m. 
that  morning  and  proceeded  to  sea,  bound  to  Battery  Station,  touching 
at  Saint  Jerome  Station  en  route,  arriving  there  at  9  p.  m.  on  Novem- 
ber 2,  where  well-driving  apparatus  was  landed. 

On  November  3,  at  9  a.  m.,  got  under  way  with  launch  55  in  tow  and 
proceeded  up  Chesapeake  Bay,  came  to  anchor  off  Spesutie  Island  at 
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9.30  p.  m.,  and  arrived  at  Battery  Station  next  morning;  anchored  in 
the  channel  opposite  the  station,  where  vessel  remained  until  Novem- 
ber 20.  The  majority  of  the  crew  of  the  vessel  were  employed  every  day 
on  work  about  the  station,  such  work  as  the  superintendent  of  the  sta 
tion  required. 

On  November  22  received  instructions  from  the  Assistant  Commis- 
sioner, T.  B.  Ferguson,  to  proceed  with  vessel  to  Saint  Jerome  Station; 
got  under  way  and  proceeded  down  Chesapeake  Bay,  arriving  next  day. 
Took  on  board  several  wheelbarrows,  three  flumes  and  gates  to  be  trans- 
ferred to  Battery  Station. 

On  November  25,  at  4  a.  m.,  got  under  way  and  proceeded  up  the 
bay  to  Battery  Station,  arriving  there  at  8.30  a.  m.  November  26.  Got 
lighter  alongside ;  put  on  board  all  articles  received  at  Saint  Jerome 
Station,  which  were  transferred  to  superintendent  of  Battery  Station. 
From  then  to  December  3  the  vessel  remained  at  the  station.  The  ma- 
jority of  the  crew  were  employed  in  discharging  coal  for  station,  tend- 
ing dredging-machine  and  scows,  wheeling  mud,  and  assisting  carpen- 
ter's gang  to  build  extension  of  hatching-house. 

On  December  3  weather  very  cold  (temperature  18) ;  drifting  ice  began 
to  come  down  the  channel.  Not  being  able  to  get  alongside  of  wharf 
at  station,  and  to  prevent  vessel  from  being  frozen  in,  at  4  p.  m.  got 
under  way  and  steamed  down  oif  Spesutie  Island  and  came  to  anchor. 
About  10  p.  m.  found  ice  making  about  the  vessel.  Got  under  way 
and  steamed  down  the  bay  and  anchored  above  Poole  Island.  Next 
morning  proceeded  to  Baltimore,  Md.,  and  awaited  instructions. 

On  December  24,  at  9  a.  m.,  went  to  Locust  Point  and  took  on  board 
two  small  boilers  and  other  machinery  for  transportation  to  Battery 
Station;  then  steamed  up  to  Skinner's  shipyard  and  made  fast  to 
wharf. 

On  December  25  steamer  Halcyon  hauled  alongside,  and  there  were 
placed  on  board  this  vessel  her  cylinders,  crank-shaft,  and  bed-plates, 
etc,  to  be  taken  to  Battery  Station  as  soon  as  the  channel  was  open. 
Prom  this  time  to  December  31  ship  remained  at  Skinner's  ship-yard 
awaiting  instructions. 

Wood's  Holl,  Mass.,  September  12, 1887. 


IX -REPORT  ON  THE  OPERATIONS  OF  THE  STEAMER  HALCYON 
FOR  THE  YEAR  ENDING  DECEMBER  81, 1886. 

[Abstract.] 

At  the  beginning  of  the  year  this  steamer  (formerly  known  as  the 
Lookoat)  was  at  Battery  Station  in  winter-quarters,  where  she  remained 
undergoing  repairs  until  March  28.  The  services  of  the  crew  were  util- 
ized for  various  items  of  shore  dut^^  when  not  required  for  painting, 
cleaning,  and  overhauling  the  steamer  and  its  apparatus. 

On  March  28,  with  Assistant  Commissioner  Ferguson  and  William 
Hamlen  on  board,  she  proceeded  to  Baltimore,  to  take  on  articles  for  use 
in  shad-hatching,  and  12  men  for  spawn-takers.  After  returning,  the 
vessel  remained  at  the  station  until  April  15,  when  she  proceeded  to 
Baltimore,  and  on  the  17th  to  Saint  Jerome  Station,  with  the  assistant 
commissioner  on  board.  On  April  18  and  19  pound-nets  were  visited 
between  Smith's  Point  and  the  mouth  of  Wicomico  River.  Proceeding 
up  the  Rappahannock  River  as  far  as  Layton,  100  stake  shad  gill-nets 
and  58  pound  nets  were  counted.  The  vessel,  needing  repairs,  pro- 
ceeded to  Baltimore,  and  was  hauled  out  on  the  railway  April  22,  from 
which  time  until  the  2Gth  the  shaft  was  undergoing  repair. 

From  April  27  to  May  23  the  Halcyon  was  engaged  in  gathering  and 
hatching  shad  spawn  and  in  depositing  the  fry.  A  detailed  report  of 
this  work  has  been  published  in  the  Fish  Commission  Bulletin  for  1886, 
page  295.  The  total  number  of  eggs  procured  was  4,561,000,  a  number 
far  in  excess  of  any  previous  year. 

From  the  close  of  the  shad  season  to  May  27  the  vessel  was  used  for 
making  freight  trips  between  Battery  Station  and  Havre  de  Grace.  On 
that  date  she  went  to  Wilmington,  Del.,  with  William  P.  Sauerhoff  on 
board,  to  investigate  the  shad  fisheries  of  the  Delaware.  After  some 
slight  repairs  had  been  made  to  the  vessel  the  assistant  commissioner 
came  on  board  and  inspect^^d  her,  after  which  she  proceeded  to  Balti- 
more, arriving  on  the  28th.  From  this  point  Major  Ferguson  accom- 
panied the  vessel  to  Battery  Station. 

In  May  the  equipment  was  increased  by  the  addition  of  a  light  naphtha- 
engine  launch.  On  June  4  the  steamer  was  loaded  with  lumber  and 
stores  for  Saint  Jerome.  After  discharging  the  cargo  she  steamed  to 
Washington  navy-yard,  and  arrived  June  6.  Two  days  later,  accom- 
panied by  the  assistant  commissioner,  she  proceeded  to  Saint  Jerome, 
and  afterwards  to  Battery  Station.  -Ou  Juno  10  the  vessel  proceeded 
to  Havre  de  Grace,  where  the  assistant  commissioner  \ett  tti^  ^v^% 
[1]  vs^ 
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From  June  11  to  the  end  of  the  month  the  vessel  was  used  for  several 
freight  trips. 

On  June  30  the  steamer  proceeded  to  Hawkins  Hole,  behind  Hamp- 
ton Eoads^  and  fitted  up  apparatus  for  the  artificial  hatching  of  crabs. 
On  July  3  several  female  crabs  were  secured,  the  spawn  of  which  was 
placed  in  hatching-jars.  On  July  8  deposited  crab  spawn  in  Elizabeth 
River.  On  July  10  secured  the  spawn  of  five  female  crabs  and  placed 
it  in  hatching  jars.  On  July  12  overhauled  pound-nets  in  the  vicinity 
of  Back  Eiver  Light.  The  catch  of  mackerel  was  very  small,  one  net 
securing  130  mackerel  and  25  pompanos,  none  of  which  were  found  to 
be  ripe. 

On  July  28  the  command  of  the  vessel  was  turned  over  to  William 
Hamlen,  James  A.  Smith  having  been  transferred  to  the  command  of 
the  steamer  Fish  Hawk. 

On  July  30  the  vessel  left  Baltimore,  bound  for  Wood's  Holl,  reach- 
ing New  York  City  on  August  4  and  Wood's  Holl  on  August  9.  On 
the  26th  of  August  search  was  made  in  the  neighborhood  of  Cox's  Ledge 
for  swordfish,  without  success.  On  August  26  proceeded,  with  the  as- 
sistant commissioner  on  board,  to  Mattapoisett,  Mass.",  to  meet  Gen. 
W.  F.  Smith.  On  the  return  trip  to  Wood's  Holl,  without  any  known 
cause,  the  shaft  snapped  and  the  propeller  was  lost.  The  vessel  was 
then  examined  by  a  submarine  diver,  and  the  broken  shaft  removed. 
On  September  7,  with  the  assistance  of  a  diver,  the  wheel  was  recovered 
from  the  channel.  On  September  14  the  vessel  was  towed  by  the  Fish 
Hawk  to  Bristol,  R.  I.,  and  hauled  up  to  Herreshoflf  Manufacturing 
Company's  wharf.  While  waiting  to  be  hauled  out  on  the  railway  the 
crew  was  engaged  in  painting  and  cleaning.  On  October  1  tjie  vessel 
was  towed  to  Providence,  R.  L,  and  hauled  out  on  the  dry-dock  for  re- 
pairs. 

On  October  4  conveyed  the  assistant  commissioner  to  Fall  River. 
Later  in  the  month  trips  were  made  to  Newport,  R.  I.;  New  Bedford, 
Mass. ;  Noank,  Conn. ;  and  New  London,  Conn.  At  the  latter  place  the 
assistant  commissioner  rejoined  the  vessel,  and  the  compasses  were 
tested  by  Lieutenants  Waring  and  Scott,  of  the  Albatross. 

On  October  25  the  Halcyon,  with  the  assistant  commissioner  on  board, 
left  Wood's  Holl  for  Battery  Station,  where  she  arrived  October  29  and 
remained  until  November  1.  After  this  various  trips  were  made  to  Bal- 
timore, Saint  Jerome,  and  Annapolis,  at  which  latter  point  the  assistant 
commissioner  joined  the  ship. 

In  the  early  part  of  December  the  vessel  got  aground  from  dragging 
of  anchor,  and  it  was  impossible  to  get  afloat  until  the  9th,  when  the 
tugs  Pacific  and  Champlin  towed  her  to  Havre  de  Grace.  In  endeavor- 
ing to  get  off,  the  condensing-pipe  was  broken.  This  necessitated  going 
to  Baltimore  for  repairs,  where  she  remained  alongside  of  Skinner  & 
Son's  railway  wharf  until  the  clos^  of  the  year. 

-Baltimoee,  Mb.,  January  4,1^^1. 
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X.-REPORT  UPON  THE  OPERATIONS  OF  THE  U.  S.  FISH  COM- 
MISSION SCHOONER  GRAMPUS  FROM  JUNE  5, 1886,  TO  MARCH 
15, 1887. 


By  J.  W.  Collins. 


Tbe  Graoipas  was  completed  by  the  contractor,  aud  went  into  com- 
mission on  the  morning  of  Jane  5, 1886,  previous  to  which  time  the  offi- 
cers (first  mate,  D.  E.  Collins;  second  mate,  J.  M.  Coombs;  machinist, 
G.  W.  Williams),  three  seamen,  and  the  cook  had  joined  her  and  were 
assisting  in  making  preparations  for  sea.  At  10.40  a.  m.  on  the  5th  of 
Jane,  we  left  Noauk,  Conn.,  and  arrived  at  Wood's  HoU  on  the  after- 
noon of  Jane  6.  On  J  ane  8  we  sailed  from  Wood's  HoU  for  Gloacester, 
where  we  arrived  at  6.30  p.  m.  on  the  following  day.  Boats  and  fishing 
gear  which  had  been  made  at  Gloacester  were  taken  on  board  at  that 
place,  and  some  necessary  changes  were  made  in  the  sails.  On  Jane 
14,  left  Gloacester  for  Boston,  arriving  at  the  latter  place  the  same 
afternoon.  The  chronometer  and  other  iustraments  and  apparatus 
were  taken  on  board  at  Boston.  Eeturned  to  Gloucester  June  16; 
on  Jane  22  sailed  from  Gloucester  for  Wood's  Holl,  reaching  the  latter 
place  at  7  p.  m.  on  the  following  day.  The  vessel  remained  at  Wood's 
Holl  until  August  12,  the  time  in  the  interim  being  spent  in  making  the 
necessary  preparations  for  a  cruise. 

On  the  morning  of  August  12  we  left  Wood's  Holl  on  a  cruise  to  the 
so-called  "tilefish  grounds,"  which  lie  along  the  northern  edge  of  the 
Gulf  Stream,  in  depths  varying  from  75  to  175  fathoms,  between  the 
meridians  70^  and  73*^  west  longitude. 

After  leaving  Wood's  Holl  we  went  to  Newport  for  bait,  arriving  at 
that  place  the  same  evening.  A  supply  of  menhaden  bait  was  obtained 
on  the  13th  from  fishing  steamers  off  Wickford,  and  the  next.day  a 
quantity  of  clam  bait  was  purchased  at  Newport. 

At  5.40  p.  m.,  August  14,  got  under  way  at  Newport  and  proceeded 
to  sea.  On  the  afternoon  of  August  15  three  trawls  were  set  in  96 
fathoms,  latitude  39^  59'  N.,  longitude  70^  15'  .W. 

From  this  time  until  and  including  August  21,  trials  were  made 
every  day,  with  the  exception  of  August  17  (when  it  was  too  rough  to 
fish),  with  hand-lines  and  trawl-lines  in  depths  varying  from  60  to  160 
fathoms,  at  intervals  of  from  5  to  20  miles  apart,  until  a  position  was 
reached,  latitude  39°  20^,  longitude  72^  04'  15",  where  the  trawls  were  set 
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for  the  last  time  daring  the  craise.  The  resalts  of  these  trials  for  fish 
were  very  meager.  A  few  common  hake  (Phycis  chuss)  and  silver  hake 
or  whiting  constituted  the  chief  part  of  the  catch. 

On  the  morning  of  the  18th,  at  5.30  o'clock,  I  noticed  a  large  namber 
of  small  horse-mackerel  {Orcynus  thynntis)  alongside,  running  with  the 
vessel.  We  immediately  put  out  two  bluefish  troll-lines  and  caught 
10  of  the  fish.  Such  of  them  as  were  not  severely  wounded  we  put  into 
the  well,  but  some  of  them  soon  died.  We  had  one  of  them  cooked 
and  found  it  very  palatable,  the  flavor  resembling  somewhat  that  of  the 
common  mackerel.  These  &ah  were  of  uniform  size,  and,  approximately, 
about  18  to  22  inches  in  length.  Although  they  seemed  to  bite  readily 
at  troll-hooks  when  first  put  out,  it  was  not  long  before  they  refused  to 
take  them,  and  all  subsequent  attempts  at  capturing  others  on  hooks 
proved  unavailing.  These  fish  exhibited  a  remarkable  peculiarity,  and 
one  which  I  have  not  previously  noticed  in  similar  species.  While  the 
vessel  would  be  lying  to,  drifting,  they  would  remain  around  her,  their 
presence  being  detected  by  an  occasional  flash  of  white,  as  they  turned 
in  the  water  several  fathoms  below  the  surface.  But  as  soon  as  the 
vessel  was  under  way  and  sailing  through  the  water,  they  would  rise 
near  the  surface  and  follow  along  on  both  sides,  seemingly  taking  great 
delight  in  chasing  her,  their  movements  resembling  those  of  the  common 
porpoise  or  dolphin  {Delphinua  delphis);  the  chief  difference  being  that 
the  tunny  exhibited  no  disposition  to  '^play ''  under  the  bow  as  the  dol- 
phin does,  but  contented  itself  with  keeping  near  each  quarter  of  the 
vessel.  It  may  be  remarked  here  (though  somewhat  anticipating  the 
rest  of  the  report)  that  this  school  of  fish  remained  alongside  of  the 
vessel  for  two  or  three  days  and  nights,  following  her  with  unflagging 
vigilance,  and  with  seemingly  increasing  numbers.  For  most  of  the 
time  when  the  vessel  was  sailing,  many  hundreds  of  these  fish  could 
be  seen  on  each  side  and  astern,  sometimes  as  far  off*  as  200  fftthoms, 
running  down  the  slope  of  a  wave.  Several  were  struck  with  the  har- 
poon, but  our  latest  efforts  to  catch  them  on  a  troUing-line  proved  abor- 
tive. Mr.  Newcomb  saved  the  gills  from  some  of  the  dead  si)ecimens, 
parasites  having  been  observed  on  them. 

The  object  of  this  cruise  was  mainly  to  ascertain  if  any  tilefish  (2x>- 
pholatilus  chamceleonticeps)  could  be  found  on  the  grounds  where  this 
species  had  existed  in  such  abundance  prior  to  the  great  mortality  which 
occurred  to  the  same  in  the  spring  of  1882.  No  tilefish  were  taken  on 
the  grounds  visited,  and,  so  far  as  could  be  ascertained,  by  examination 
of  the  stomachs  of  the  fishes  caught,  there  was  a  decided  scarcity  of 
food  suitable  for  the  Lopholatilus. 

The  attempts  to  catch  the  tilefish  having  now  continued  for  six  days, 
and  our  researches  having  extended  over  a  stretch  of  ground  nearly  120 
miles  in  length,  where  the  Lopholatilus  was  formerly  known  to  occur  in 
large  numbers,  it  seemed  to  me  undesirable  to  pursue  the  investigatioa 
to  gifeater  length,  mote  particularly  as  our  bait  at  this  time  was  quite 
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unfit  to  use.  I  think  it  is  now  safe  to  say  that  the  large  number  of  sets 
made  with  the  trawl-line  on  this  occasion,  together  with  the  trials  made 
with  hand-lines,  clearly  demonstrate  the  fact,  that,  if  the  tilefish  has 
not  become  absolutely  extinct  in  this  region,  it  is  certainly  so  rare  that 
the  chances  of  obtaining  it  are  limited.  It  is  possible  that  in  other  re- 
gions it  may  be  fonnd,  or  it  may  be  taken,  at  some  later  period,  in  the 
locality  visited  by  us,  but  at  the  present  time  it  seems  very  doubtful  if 
it  exists  along  the  northern  borders  of  the  Gulf  Stream  to  the  eastward 
of  730  west  longitude. 

It  is  a  somewhat  remarkable  fact,  and  one  seemingly  worthy  of  notice 
in  this  place,  that,  with  comparatively  few  exceptions,  the  fish  caught 
bad  no  food  in  their  stomachs.  Hake  are  notably  voracious,  and  it  is 
reasonable  to  infer  that  if  food  is  abundant  in  this  region  there  would 
be  as  good  evidence  of  it  as  when,  in  former  years,  the  tilefish  were 
found  gorged  with  Crustacea,  etc. 

We  left  the  tilefish  ground  on  the  evening  of  August  21.  It  was 
calm  and  foggy  during  the  a.  m.  of  the  23d.  At  this  time  we  were  off 
to  the  southward  of  Block  Island,  about  15  or  16  miles  distant.  Here 
we  saw  several  schools  of  porpoises  running  in  various  directions.  In 
the  afternoon  the  wind  increased  from  a  light  air  to  a  moderate  breeze 
from  the  southward.  We  headed  in  for  Martha's  Vineyard.  The  fog 
cleared  for  awhile,  and  Block  Island  was  seen.  A  number  of  hagdons 
{Puffinus  major)  were  seen  on  the  previous  day  off  Long  Island,  and 
others  were  noticed  to-day.  At  12.40  p.  m.  I  succeeded  in  wounding 
one,  which  we  secured  alive,  and  brought  it  on  board. 

We  arrived  at  Wood's  HoU  on  the  afternoon  of  August  24.  As  soon 
as  the  collections  which  had  been  obtained  pn  the  cruise  were  landed, 
together  with  such  portion  of  the  vessel's  equipment  as  was  not  required 
for  work  in  the  immediate  future,  preparations  were  made  for  a  trip  to 
the  eastern  fishing  banks  in  quest  of  halibut,  which,  it  was  hoped, 
might  be  brought  into  port  alive  in  the  vessel's  well,  thus  affording  an 
opportunity  for  experimentation  in  the  artificial  propagation  of  this  im- 
IK>rtant  and  valuable  species. 

The  large  iron  steam  windlass  and  the  engine  and  boiler  used  on  the 
Grampus  having  been  found  too  heavy  for  her,  the  accumulation  of 
weight  forward  making  it  dif&cult  to  keep  the  vessel  in  trim,  and  caus- 
ing her  to  pitch  and  send  heavily  in  a  seaway,  the  Commissioner  de- 
termined to  have  them  removed  and  to  substitute  instead  a  wooden 
windlass,  such  as  is  ordinarily  used  on  fishing  schooners. 

The  boiler  and  steam  pump  were  landed  at  Wood's  Holl,  and,  arrange- 
ments having  been  made  with  Gloucester  parties  to  make  the  necessary 
changes  in  the  windlass,  we  left  Wood's  Holl  on  September  1,  and  on 
the  following  day  reached  Gloucester. 

On  the  afternoon  of  the  2d  the  vessel  was  hauled  oat  on  the  railway 
to  have  the  condensing  pipes  taken  off  her  bottom,  and  at  high  water 
the  ne:it  day  she  ww  launched  again  and  moored  to  the  railway  pier, 
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where  she  lay  nearly  all  the  time  while  the  new  windlass  was  being 
made  and  put  on. 

The  construction  of  the  vessel's  deck-frame  forward  of  the  foremast, 
thoagh  well  adapted  to  the  reqairements  of  a  steam  windlass  sach  as 
had  first  been  pat  on  her,  was  not  so  well  suited  for  the  support  of  a 
wooden  windlass.  It  was  necessary  to  put  in  a  new  deck-beam  for  the 
windlass  bitts  to  rest  on  and  fasten  to,  and  also  a  new  pawl-bitt.  To 
do  this  the  deck  had  to  be  taken  up  forward  of  the  foremast,  running 
back  of  the  forecastle  in  places  to  break  joints.  New  decking  had  also 
to  be  put  in  where  the  hole  for  the  smoke-stack  of  the  steam  boiler  had 
previously  been  cut. 

The  change  in  the  windlass  rendered  necessary  a  change  in  the  stow- 
age of  the  chain  cables.  These  had  been  stowed  under  the  forecastle 
floor,  forward  of  the  foremast,  but  under  the  new  arrangement  they 
were  placed  in  boxes  built  on  the  after  side  of  the  forecasUe  bulkhead. 
This  carried  the  weight  of  the  chains — some  6,500  pounds — about  10 
feet  farther  aft,  nearer  the  center  of  the  vessel ;  a  desirable  change, 
since  she  would  thus  be  less  liable  to  pitch  and  send  heavily  in  a  sea- 
way. 

September  6  the  iron  windlass  was  landed,  and  the  next  day  it  was 
shipped  to  Wood's  Holl.  Some  delay  was  experienced  in  getting  the  . 
new  windlass  completed,  owing  to  the  fact  that  several  days'  work  were 
expended  on  the  stick  of  timber  first  selected  before  it  was  found  to  be 
unfit  for  the  purpose.  The  work  of  the  carpenters,  calkers,  painters, 
and  plumbers  was  finally  completed  at  noon  of  September  22. 

Previous  to  this,  at  9.40  a.  m.,  September  15,  Mr.  James  Carswell,  ex- 
pert fish-culturist,  reported  on  board,  he  having  been  ordered  on  from 
Washington  by  the  Commissioner  to  join  the  vessel  for  this  cruise  to 
the  banks.  Mr.  K.  L.  Newcomb  joined  the  vessel  on  the  21st  to  make 
the  cruise  in  the  capacity  of  naturalist. 

It  was  thought  that  there  was  at  least  a  probability  of  finding  hali- 
but with  ripe  eggs,  which  might  be  taken  from  the  fish  and  impregnated 
on  the  ground.  In  this  event  it  would  be  necessary  to  have  some  de- 
vice to  keep  the  eggs  in,  so  that  they  would  retain  their  vitality  and  go 
on  in  their  development  until  the  vessel  reached  Wood's  Holl.  Mr. 
Carswell  devised  and  had  made  two  wooden  frames,  each  capable  of 
holding  two  of  Chester's  glass  hatching-jars.  Tbese  frames  were  so 
arranged  that  they  would  float  in  the  well,  thus  supporting  the  nearly 
immersed  jars,  their  motion  being  regulated  by  upright  wooden  guides 
nailed  to  the  side  of  the  well,  though  they  were  not  prevented  from 
oscillating  with  the  movement  of  the  vessel  in  a  seaway.  Ten  of  the 
Chester  jars  were  sent  on  from  Wood's  Holl  and  taken  on  board ;  also 
pans,  dippers,  etc.,  that  were  required  for  fish-cultural  purposes  were 
purchased. 

The  season  was  at  hand  when  heavy  weather  might  be  expected  on 
the  banks.    The  foretopmiist  was  therefore  sent  down  and  the  rigging 
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set  up  taut  before  sailing.  September  21  we  took  on  board  six  tons  of 
ioe^  and  the  next  day,  just  before  sailing,  the  water  tanks  were  refilled. 
As  previoosly  mentioned,  the  repairs  on  the  vessel  were  completed 
at  noon  of  September  22,  and  at  4.20  p.  m.  of  the  same  day  we  sailed 
on  a  cruise  to  the  banks  under  the  following  orders: 

XJ.  S.  Commission  of  Fish  and  Fisheries, 

WooWs  Hollj  Ma88.^  September  19, 188G. 

Sir:  As  soon  as  the  repairs  and  alterations  incident  upon  the  com- 
pletion of  the  <kew  windlass  are  completed,  you  will  proceed  with  the 
Grampus  to  some  one  of  the  eastern  banks  for  the  purpose  of  determin- 
ing the  possibility  of  bringing  in  cod  and  halibut  living,  in  connection 
with  the  artificial  propagation  of  these  species.  If  you  can  add  some 
living  haddock  or  pollock  or  others  of  the  gadoid  fish,  you  will  do  so. 
Shoold  you  find  any  of  these  fish  spawning,  it  may  be  well  to  try  the 
experiment  of  stripping  them  on  the  si)ot,  and  bidnging  the  eggs  in 
onder  such  conditions  as  you  and  Mr.  Garswell  may  decide  upon.  The 
locality  to  be  visited,  and  the  period  of  your  stay,  are  left  to  your  dis- 
cretion.   The  vessel  will  return  to  Wood's  HoU  with  its  cargo. 

You  will  also  obtain  as  good  a  series  of  the  seafowl  of  the  coast  as 
yon  can  secure,  procuring  as  many  duplicates  as  possible.  A  few  speci- 
mens of  each  species  should  be  brought  in  the  flesh,  to  be  for\varded  to 

the  National  Museum. 

Very  respectfully, 

SPENCEli  F.  BAIRD, 

Commissioner. 
Capt  J.  W.  Collins, 

Commanding  Schooner  Orampus^  Gloucester. 

We  passed  Eastern  Point  at  5.25  p.  m.,  and  at  11  a.  m.,  September 
23,  we  spoke  the  schooner  Carrie  E.  Payson,  of  Portland,  one  of  the 
gill-net  herring  fishing  fleet,  off  Wood  Island,  Maine.  From  her  we  ob- 
tained 8  barrels  of  fresh  herring,  which  we  immediately  iced  for  bait. 

As  soon  as  the  bait  was  on  board  (at  11.50  a.  m.)  we  filled  away  on 
port  tack,  close  hauled  by  the  wind,  heading  SE.  ^  S.,  with  a  moderate 
breeze  E.  The  latter  part  of  the  day  was  rainy,  with  light  to  moderate 
wind  from  E.  to  SE.,  varied  by  calms;  weather  threatening  in  appear- 
ance. 

We  went  into  Portland  Harbor  for  the  night,  in  company  with  a  large 
fleet  of  fishing  and  coasting  vessels,  and  at  8  p.  m.  anchored  off  Fort 
Preble. 

At  6  a.  m.,  September  24,  we  got  under  way,  and  ran  out  of  Portland 
with  a  light  breeze,  which  varied  from  W.  to  WN W.  The  wind  gradu- 
ally increased  during  the  p.  m.,  and  at  midnight  blew  a  moderate  gale 
from  NNE. 

The  wind  blew  stiff  during  the  first  part  of  the  25th,  decreasing  to 
moderate  breeze  at  meridian. 
S.  Mis.  90 45 


706         REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.  [6] 

At  12.15  p.  m.  soanded  in  49  fathoms,  hard  bottom;  latitude  43^  05' 
N.,  longitade  65°  15'  W. ;  put  out  5  hand-lines  and  caught  17  cod,  mostly 
of  small  size,  and  one  haddock.  These  were  all  put  into  the  well,  but 
9  of  the  cod  soon  died.  Their  ovaries  and  spermaries  were  very  small, 
apparently  not  at  all  advanced  in  development.  Nothing  was  found  in 
the  stomachs  of  the  fish  except  a  few  pieces  of  partially  digested  squid. 
Squid  were  seen  in  the  water  following  up  the  fishing  gear,  but  none 
could  be  caught  on  a  squid-jig  that  was  put  out. 

We  lay  to  fishing  one  and  three-quarters  hours,  and  got  under  way  at 
2-  p.  m.  Just  previous  to  this  a  school  of  porpoises  came  alongside  the 
vessel  for  a  brief  time,  but  did  not "  play  ^  under  the  bow  when  we  kept  oS. 

At  2.45  p.  m.  spoke  schooner  Garibaldi,*  at  anchor  in  82  fathoms  (ap- 
proximately), trawling  for  cod.  Her  captain  came  on  board.  He  re- 
ported having  good  fishing,  and  said  he  caught  a  halibut  that  day, 
which  was  then  on  deck  among  the  recently  caught  codfish. 

Mr.  Garswell  and  I  went  on  board  the  Garibaldi  to  ascertain  what 
stage  of  development  the  reproductive  organs  of  the  halibut  were  in. 
It  was  a  male,  of  about  25  pounds'  weight.  Its  spermaries,  though  not 
ripe,  were  in  an  advanced  condition  of  development. 

In  the  evening,  as  we  lay  becalmed,  about  200  squid  were  caught,  the 
majority  of  which  were  put  into  the  well  alive.  They  seemed  to  live 
without  any  diflSculty,  but  in  a  few  days  they  nearly  all  made  their  es-. 
cape  through  the  holes  in  the  bottom  of  the  well,  which  are  large  enough 
to  allow  a  somewhat  bulkier  animal  to  pass  through  if  he  chance  to  hit 
directly  in  a  hole. 

There  was  a  moderate  breeze  from  SSW.  on  the  morning  of  the  26th, 
but  the  wind  rapidly  augmented  in  force,  blowing  a  stiff  breeze  at  3  p. 
m.  and  somewhat  stronger  after  that,  veering  westerly.  We  ran  to  the 
eastward,  along  the  southern  border  of  La  Have  Bank,  making  occa- 
sional soundings  and  trials  for  fish  with  hand-lines,  but  without  success. 
Only  one  of  the  cod  put  into  the  well  yesterday  remained  alive  to-day. 

At  11  a.  m.,  while  we  were  lying  to  trying  for  fish,  the  schooner  Mabel 
Leighton,  of  Gloucester,  spoke  us,  and  her  captain,  Charles  H.  Green- 
wood, told  me  that  he  had  a  large  squid  on  board  which  he  would  give 
to  the  Fish  Commission.  I  immediately  went  on  board  the  Leighton 
and  got  the  squid.  It  prpved  to  be  the  <'  broad-finned  squid  ^  {Stheno- 
teuthis  megaptera  Verrill),  of  which  no  perfect  si>ecimen  had  heretofore 
been  obtained  in  the  United  States.  The  only  perfect  specimen  pre- 
viously known  was  picked  up  on  Cape  Sable,  Kova  Scotia,  and  it  is 
now  in  the  Provincial  Museum  at  Halifax. 

Captain  Greenwood  said  the  squid  had  been  caught  on  the  previous 
evening  by  John  F.  McDonald,  one  of  his  crew,  who  was  fishing  with 
an  ordinary  squid-jig.  The  locality  where  it  was  taken  was  off  the 
southern  part  of  La  Have  Bank,  near  the  meridian  of  64^  W.,  and  in 
82  fathoms  of  water. 


*  This  vessel  was  destroyed. \)y  &ie  October  2,  near  Mardor  Island,  off  the  west  coast 
of  Nova  Scotia. 
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I  made  the  followiug  measurements  of  the  specimeu  before  patting  it 
into  alcohol : 

FL  In. 

Total  leDgth  (tip  of  tail  to  end  of  longest  tentacles) 4    4 

Length  of  longest  tentacTo,  each 2    7 

Length  of  body,  cxclnsive  of  head 1    7^ 

Length  of  npper  pair  of  arras,  oiAoh 0    8| 

Lenii^'h  ofpalr  of  arms  next  the  upper  ones,  each }... 0  11 

Circamference  of  hody,  2  inches  behind  the  j unction  with  the  head 1    3 

At  noon  we  filled  'away  and  ran  to  the  eastward,  and  at  1.45  p.  m. 
8i)oke  the  schooner  M.  A.  Baston,  of  Gloucester,  a  halibut  catcher,  at 
anchor  in  220  fathoms.  Her  position,  as  given  by  Captain  Thompson, 
was  latitude  42o  47'  N.,  longitude  C3o  12'  W. 

After  lowering  and  furling  the  mainsail  and  laying  the  vessel  to 
under  foresail  and  jib,  I  went  on  board  the  Baston,  accompanied  by  Mr. 
Cars  well. 

On  her  deck  were  12  to  15  halibut  that  had  just  been  caught.  The 
fish  were  opened  and  examined  to  ascertain  the  condition  of  the  repro- 
dactive  organs.  These  were  found  in  various  stages  of  development ; 
some  well  advanced,  but  none  fully  ripe. 

Captain  Thompson  reported  halibut  fairly  plentiful,  and  thought  we 
might  get  enough  for  our  purposes  if  the  weather  proved  favorable.  I 
therefore  concluded  to  lay  to  by  his  vessel  and  wait  for  an  opportunity 
to  fish. 

The  next  day,  September  27,  was  very  unfavorable  for  our  purpose, 
since  we  had  to  set  under  sail,  or  make  a  '<  flying  set,"  as  it  is  often 
called.  It  was  raining  in  the  early  morning,  with  a  fresh  WSW.  wind. 
At  7  a.  m.  the  wind  hauled  to  WNW.  j  the  rain  ceased,  and  was  imme- 
diately followed  by  a  thick  fog,  which  continued  till  11  a.  m.  Between 
meridian  and  4  p.  m.  the  wind  hauled  from  NW.  to  NE.,  increasing  in 
force,  with  a  rough  choppy  sea  and  current  setting  southwesterly  with 
considerable  strength. 

The  crew  of  the  Baston  went  out  about  noon  to  haul  their  lines,  which 
had  been  previously  set.  Two  of  her  dories,  each  having  two  men, 
were  brought  so  far  to  leeward  by  the  change  of  wind  that  they  could 
not  reach  their  vessel.  Indeed,  the  men  could  make  little  or  no  head- 
way against  the  wind,  sea,  and  current.  Anticipating  a  difficulty  of 
this  kind,  I  had  run  down  to  leeward  of  the  Baston,  and  a  lookout  was 
kept  for  any  of  her  boats  that  might  be  in  that  direction.  The  men  in 
the  first  dory  we  picked  up  were  considerably  exhausted.  They  had 
been  unable  to  find  their  gear,  and  had  been  rowing  continuously  for 
several  hours;  they  could  then  scarcely  hold  their  position  against  the 
sea  and  wind.  After  getting  the  boats  on  board  we  beat  up  to  wind- 
ward of  the  Baston,  hove  to,  hoisted  out  her  dories  at  5.30  p.  m.,  and 
her  men  returned  to  their  vessel. 

On  the  28th  the  wind  was  moderate  from  ENE.  in  the  morning,  veer- 
ing soatheasterly  in  the  evening.   We  set  two  codfish  trawls,  each  hav- 
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ing  1^000  hooks,  in  from  90  to  110  fatlioms,  pebbly  bottom ;  position 
(6013),  lat.  420  SO'  N. ;  long.  63o  20^  W.  This  set  was  made  chiefly  to 
procure  cod,  hake,  etc.,  to  nse  as  bait  for  catching  halibat.  There  was 
also  some  probability  of  catching  a  few  of  the  latter  species.  The  total 
catch  was  as  follows :  60  cod ;  81  hake  (P.  chuss) ;  37  cask  {Brasmius 
americanus))  5  pollock  (PoIIao&iu«  carhonarius)]  2  small  skates;  a  few 
shells,  chiefly  whelks  (B%uicinum\  and  some  sea  anemones.  The  follow- 
ing birds  were  collected  daring  the  day :  6  common  hagdons  {PuffintM 
major),  1  black  or  sooty  hagdon  {P.  fuliginosus)^  7  jsBgers,  and  1  yoang 
herring  gall. 

It  was  rainy  daring  the  first  part  of  the  29th,  and  too  roagh  and  blowy 
to  fish.  In  tiie  afternoon  the  weather  improved^  slightly,  bat  the  wind 
blew  fresh  all  day,  with  occasional  squalls  and  a  choppy  sea.  Shortly 
before  noon  the  M.  A.  Baston's  dories  went  oat  to  hanl  the  trawls  which 
had  been  set  the  previous  evening.  Soon  after,  we  passed  close  to  the 
Baston's  stern,  and  Captain  Thompson  hailed,  saying  he  had  ordered  his 
men  to  give  as  any  small  halibat  they  should  get  which  appeared  to  be 
strong  enoagh  to  live  in  our  well.  Being  very  desirous  of  ascertaining 
whether  or  not  halibut  that  were  caught  in  deep  water  (200  to  350 
fathoms)  could  be  kept  alive  in  a  vessel's  well,  I  deemed  it  best  to  ac- 
cept this  generous  ofler.  Accordingly,  during  the  afternoon  we  got  4 
halibut  from  the  Baston's  dories,  the  fish  varying  in  size  from  18  to 
about  50  pounds  weight  each.  They  appeared  tolerably  lively  when  pat 
into  the  well,  but  they  soon  died,  the  last  of  them  being  dead  on  the 
following  morning.  The  birds  collected  on  the  29th  were  as  follows:  3 
hagdons,  1  noddy  {Fulmartis  gUicialis),  and  4  jsBgers. 

September  30  was  moderate,  with  fog  in  the  latter  part  of  the  day. 
We  set  two  halibut  trawls  to  the  westward  of  the  M.  A.  Baston,  begin- 
ning to  set  about  2  miles  from  her  in  321  fathoms.  The  strong  cur- 
rent carried  the  gear  nearly  2  miles  to  the  westward  before  it  fetched 
up.  The  depth  at  the  northwestern  end  of  the  trawls,  where  they 
brought  up,  was  2GG  fathoms.  After  the  gear  was  set,  and  while  we 
were  waiting  for  the  time  to  arrive  when  it  should  be  hauled  (between 
10  and  11.30  a.  m.),  several  birds  were  shot,  as  follows:  8  hags  (P.  mqfor), 
4  kittiwake  galls,  and  6  jsegenj. 

Much  dif&culty  was  experienced  in  hauling  the  trawls,  owing  to  the 
great  tenacity  of  the  sticky  clay  bottom,  into  which  the  anchors  were 
buried.  The  dif&culty  was  increased  by  one  of  the  trawls  of  the  schooner 
Gertie  May,  of  Portland,  going  across  one  of  ours,  the  result  being  that 
our  gear  parted  and  we  lost  nearly  half  of  one  trawl.* 

Wo  caught  19  halibut,  14  of  which  were  pat  into  the  well  alive. 
Eleven  of  the  live  halibat  were  caught  on  a  i)ortion  of  trawl  that  we 

*  The  Gertie  May  had  j  ust  arrived  at  this  place,  from  the  eastward,  and  had  set  nnder 
sail  some  time  after  oar  gear  was  ont.  The  oarrent  swept  one  of  her  trawls  afoal  of 
one  of  ours — ^a  result  that  conld  not  be  anticipated,  since  no  indicationB  of  the  strong 
westerly  tide  were  apparent  to  one  on  a  vessel  under  sail,  more  particalarly  as  there 
was  little  surface  carrent. 
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haaled  on  board  tbo  vessel.  These  fish  were  lifted  over  the  rail  with 
the  greatest  care.  They  were  immediately  unhooked  and  put  into  the 
well.  Every  possible  effort  was  made  to  guard  against  the  fish  receiv- 
iog  any  injury.  The  conditions  under  which  they  were  captured  were 
certainly  as  favorable  as  they  well  could  be,  in  deep  water,  to  insure 
their  living  in  the  well ;  and  it  was  felt  that  this  "would  be  an  unusually 
good  test  of  the  feasibility  of  keeping  alive  halibut  that  had  been 
caught  in  such  a  depth.  The  result,  however,  was  contrary  to  our 
hopes;  for,  although  we  did  not  complete  hauling  the  lines  until  8.25  p. 
m.,  six  of  the  fish  were  dead  next  morning,  and  all  died  in  less  than  36 
hoars  after  they  were  put  into  the  well.  This,  though  somewhat  dis- 
oonraging,  was  not  entirely  unexpected.  It  is  self-evident  that  a  fish 
taken  from  a  depth  of  200  to  300  or  more  fathoms  must  undergo  a  very 
great  change  in  pressure  and  temperature  in  reaching  the  surface. 
Such  changes  are  generally  fatal  to  many  species  of  flsh,  and  might  be 
particularly  so  to  a  halibut  caught  on  a  trawMine,  and  which  must 
necessarily  be  half  drowned  and  so  much  exhausted  that  it  would  not 
have  sufficient  vitality  left  to  endure  what  otherwise  it  could  success- 
fully withstand.  It  will,  therefore,  in  my  opinion,  be  difficult,  if  not 
absolutely  impracticable,  to  get  halibut  from  deep  water  which  will  have 
sufficient  vitality  to  live  until  they  can  be  carried  into  port  alive. 

This  being  the  case,  the  attempt  to  obtain  a  supply  of  gravid  halibut 
will  be  attended  with  many  difficulties,  and  it  is  probable  that  success 
will  be  attained  only  after  considerable  experimentation.  The  fact  that 
the  breeding  g^unds  of  the  halibut  are  usually,  so  far  as  known,  in 
depths  ranging  firom  150  to  400  fathoms,  and  that  the  species  is  now 
seldom  found  in  any  considerable  abundance  in  shallow  water,  compli- 
cates somewhat  the  solution  of  the  problem. 

It  is,  however,  a  fact  that  halibut  may  yet  be  caught  in  a  few  locali- 
ties on  the  west  coast  of  Newfoundland,  and  along  the  shores  of  south- 
em  Labrador,  in  very  shallow  water— 5  to  15  fathoms-^during  mid- 
summer. There  is  a  strong  probability  that  fish  caught  there  would 
live  for  a  considerable  i>eriod  in  a  vessel's  well.  The  conditions  of  the 
water  in'  the  well  would  be  the  same  as  those  in  which  they  were  liv- 
ing, and  their  capture  on  such  shallow  grounds  would  not  seriously  af- 
fect their  vitality.  It  is,  of  course,  not  yet  certain  what  effect  the 
change  of  temperature  might  have  on  them  before  they  arrived  at 
Wood's  HoU,  for  undoubtedly  there  would  be  a  considerable  difference 
in  this  respect  between  the  littoral  waters  of  Newfoundland  and  Lab- 
rador and  those  of  southern  Massachusetts. 

We  had  hoped  that  some  fish  might  be  found  with  ripe  eggs  and 
mUt,  so  that  the  eggs  could  be  impregnated  and  some  experiments 
made  with  them  on  board.  But,  although  the  majority  of  the  halibut 
we  caught,  as  well  as  those  seen  on  board  of  the  M.  A.  Baston,  were 
apparently  well  advanced,  none  of  them  were  ripe.  This  fact,  together 
wiUi  our  total  lack  of  success  in  keeping  any  halibut  alive,  made  me 
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determino  to  fish  in  slialtower  water  the  remaiDder  of  the  trip,  since  ic 
was  possible  halibut  might  be  caught  there,  and  if  we  got  any  they 
would  have  a  much  better  chance  to  live. 

The  halibat  we  dressed  had  almost  nothing  in  their  stomachs.  In 
eight  that  were  carefully  examined  we  found  only  a  few  bones,  and 
pieces  of  fish  that  were  wholly  or  partially  digested.  Among  these  I 
recognized  the  head  of  a  <^ hand-saw^  fish  {Alepidoaaurua  ferox). 

The  wind  blew  a  gale  on  the  1st  and  2d  of  October,  baeking  from 
SSB.  on  the  morning  of  the  1st  to  WNW.  and  W.  on  the  evening  of 
the  same  day,  blowing  a  smart  gale,  with  a  heavy  cross-sea.  On  the 
2d  the  wind  veered  from  W.  to  NW.  and  blew  a  moderate  gale,  with  a 
sharp  choppy  sea  and  heavy  tide  rips.  This  being  the  first  gale  of  any 
magnitude  to  which  the  Grampus  had  been  exposed,  her  movements 
were  noted  with  care  and  interest.  During  the  heaviest  of  the  gale  she 
lay  to  very  steadily  under  a  double-reefed  foresail.  She  lay  close  to  the 
wind,  varied  little  more  than  one-half  i)oint  in  the  direction  of  her  head, 
and  made  comparatively  little  leeway.  Later,  the  forestaysail,  with  the 
bonnet  out,  was  set  with  the  reefed  foresail.  Under  this  sail  she  lay 
steady  and  was  very  weatherly.  In  all  cases  she  was  remarkably  dry 
on  deck,  apparently  had  less  pitching  and  sending  motion  than  the 
average  vessel  of  her  size,  but  her  sideways  motion  was  rather  quick, 
as  it  generally  is  in  small  craft,  though  she  lurched  far  less  heavily 
than  the  ordinary  fishing  schooner. 

The  weather  was  fine  on  October  3,  with  a  moderate  breeze,  varying 
from  NW.  to  WSW.  Between  7  and  8  a«  m.  two  halibut  trawls  were 
6et  in  80  fathoms,  latitude  42©  52'  N.,  longitude  C3o  04'  W.  No  halibut 
were  caught.  The  total  catch  was  as  follows:  18  cusk,  8  hake,  9  cod, 
7  spiuy-backed  dogfish  (S^alus)^  1  blue  shark,  and  2  small  skates. 

This  result,  with  oar  previous  experience,  led  me  to  think  it  nearly 
useless  to  remain  longer  on  La  Have  Bank.  I  therefore  determined  to 
work  to  the  westward  and  be  governed  by  circumstances  as  to  whether 
we  tried  on  Brown's  Bank  or  Seal  Island  Ground,  or  both.  Scattering 
halibat  are  sometimes  found  on  these  fishing  grounds,  and  to  visit  them 
offered  the  greatest  probability  of  success  in  seeking  fish  in*  moderate 
depths. 

Fine  weather  prevailed  on  October  4,  with  moderate  to  fresh  breeze, 
varying  from  SSW.  to  W.  J  S.  At  11.40  a.  m.  sounded  on  Boseway 
Bank,  in  39  fathoms,  sand  and  pinkish  colored  bryozoa;  latitude  43^ 
19^  N.,  longitude  G4P  40'  W.  Hove  to  under  mainsail  and  foresail  and 
put  out  hand-lines.  God  were  abundant.  In  about  one  and  one-half 
hours  we  caught  50  or  GO  cod  and  4  haddock,  all  of  which  were  imme- 
diately put  into  the  well.  Those  fish  which  had  swallowed  the  hook  in 
biting  generally  had  their  gills  wounded  in  getting  the  hook  out.  They 
died  in  a  short  time,  and  about  one-third  of  the  whole  number  had  to 
be  removed  from  the  well.  These  were  dressed  and  iced  for  halibat 
bait.  Almost  nothing  was  found  in  the  stomachs  of  the  fish  that  were 
dressed,  and  their  genetatWe^  oi^gaiXv^^et^N^T^  little  developed. 
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Shortly  after  meridian  the  supply  of  drinking  water  was  reported 
ni^arly  exhaasted,  and  [  determined  to  go  into  Shelburne  to  All  water. 
Accordingly,  at  1.30  p.  m.,  we  got  under  way,  and  at  5.30  p.  m.  anchored 
in  Shelburne,  above  Sand  Point.  Upon  going  on  shore  I  learned  .that 
it  would  be  necessary  to  go  to  the  village  of  Shelburne,  5  miles  further 
up  the  harbor,  to  fill  water  or  to  get  other  necessary  supplies. 

It  was  calm  and  foggy  on  the  morning  of  the  5th,  but  at  9.30  a.  m. 
the  fog  cleared  off  and  a  light  northerly  breeze  sprang  up.  We  imme- 
diately got  under  way  to  beat  up  to  Shelburne  village,  but  the  wind 
was  exceeding  light,  with  occasional  periods  of  calm,  so  that  it  was 
1.30  p.  m.  when  we  anchored  near  the  wharves. 

At  10.50  a.  m.,  on  October  6,  we  got  under  way  to  go  down  the  har- 
bor to  Sand  Point.  While  beating  down  the  harbor  we  met  the  schooner 
Laura  Say  ward,  of  Gloucester,  whose  captain  spoke  us  and  reported  his 
vessel  in  distress,  43he  being  short  of  water,  provisions,  and  light.  In 
oompllance  with  his  request,  I  gave  him  2  gallons  of  kerosene  to  supply 
his  immediate  need  of  a  light,  and  also  gave  him  a  letter  of  introduc- 
tion to  F.  0.  Blanchard,  esq.,  a  citizen  of  Shelburne,  who  is  a  law  part- 
ner of  Mr.  White,  the  American  consul,  asking  him  tx)  use  his  good 
offices  to  assist  Captain  Bose  in  obtaining  a  supply  of  provisions, 
enough  at  least  to  enable  him  to  reach  home.*  I  have  since  learned 
that  the  officials  at  Shelburne  refused  to  permit  the  captain  of  the  Laura 
Say  ward  to  buy  provisions. 

At  1.30  a.  m.,  October  7,  we  got  under  way  and  lefc  Shelburne.  After 
getting  out  of  the  harbor  a  course  was  steered  for  Gape  Sable,  and  it 
was  my  intention  to  set  halibut  trawls  near  the  cape  if  the  weather 
proved  favorable,  since  reports  had  reached  Shelburne  that  a  consid- 
erable number  of  halibut  had  been  taken  in  that  locality  a  few  days 
previously.  But  when  we  had  reached  the  locality  where  it  was  pro- 
posed to  fish,  the  wind  blew  fresh,  and  there  was  a  sharp  choppy  sea 
running.  It  was  too  rough  and  windy  to  set  trawls,  therefore  we  ran 
into  Pubnico  for  a  harbor. 

On  the  morning  of  October  8  we  left  Pubnico,  but  the  wind  was 
light,  and  we  did  not  reach  any  fishing  ground  until  the  forenoon  was 
well  advanced.  At  10.20  a.  m.  halibut  trawls  were  set  in  22  fathoms 
between  Bon  Poitage  and  Seal  Island,  latitude.  43^  25'  N.,  longitude 
(J50  51/  ^VV.  Nothing  was  caught  except  9  spiny-backed  dogfish  and 
17  skates,  also  a  few  sea  lemons.  Hand-lines  were  also  put  out,  both 
before  and  after  the  trawls  were  hauled,  but  only  dogfish  were  caught. 

At  1.35  p.  m.  put  out  boat  dredge,  the  vessel  at  this  time  drifting  in 
a  calm  with  the  flood  tide  setting  toward  the  Mud  Islands.    A  small 

*  The  letter  was  as  foUows :  ''This  will  introdace  to  you  Capt.  Medeo  Rose,  of  the 
■ohooner  Laura  Say  ward,  of  Gloucester.  He  has  just  arrived  here  in  a  distressed  con- 
ditioDy  being  short  of  proyisions  and  water,  owing  to  heavy  adverse  winds  on  his  pas- 
sage home  from  the  banks. 

"I  know,  of  course,  that  ho  has  the  right  to  fill  water,  and  I  trust  yoa  \x'v\V\va.^<i 
no  difficulty  in  securing  for  him  sufficient  supplies  to  obviate,  any  tibVl  ot  \m^\aiq\  ^v%- 
on  his  passage  home  from  here," 
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qaantity  of  marine  life,  chiefly  shells  and  crnstacea,  was  obtained  from 
the  dredge,  bnt  when  it  was  pnt  ont  again,  at  2.10  p.  m.,  the  net  bag 
was  torn  open  by  the  rocky  bottom  and  nothing  was  taken. 

On  October  9  two  sets  were  made  with  halibat  trawls  on  the  Seal 
Island  Ground,  the  localities  being  as  follows :  First  position,  latitude 
43^  04'  K,  longitude  65°  64'  15"  W.;  depth,  50  fathoms;  pebbly  bot- 
tom.  Second  position,  latitude  43o 06'  K,  longitude  66o  07'  W.;  depth. 
40  fathoms ;  bottom,  sand  and  gravel. 

Catch:  First  set,  39  dogfish,  10  skates,  15  cusk,  and  a  few  sea  lemons. 
Second  set,  21  dogfish,  9  skates,  and  5  cusk ;  also  2  small  sponges  at- 
tached to  stones  and  gravel. 

At  4.40  p.  m.  the  dories  came  alongside  from  hauling  the  trawls  for 
the  second  time  and  were  hoisted  on  deck.  At  the  s<ame  time  the  boat 
dredge  was  put  out,  with  125  fathoms  of  towing  line  payed  out  on  it. 
Nothing  was  got  in  the  dredge. 

The  absolute  failure  which  we  had  met  with  in  the  various  attempts 
made  to  catch  halibut  in  moderate  depths  convinced  mo  that  there  was 
small  probability  of  catching  any  fish  of  this  species  in  shallow  water, 
unless  we  were  prepared  to  continue  our  cruise  several  weeks  longer, 
for  a  new  supply  of  bait  would  have  to  be  obtained  to  start  with,  the 
small  quantity  of  herring  we  had  left  on  board  being  then  unfit  for  use. 
Our  ice  was  also  exhausted.  Besides  this,  little  success  could  be  ex- 
pected so  long  as  dogfish  remained  so  abundant  as  we  had  found  them 
on  Seal  Island  Ground,  and  we  certainly  could  not  expect  to  find  them 
less  plentiful  on  Brown's  Bank.  For,  not  only  will  these  pests  of  the 
fisherman  gather  round  a  trawl  when  it  is  being  set,  to  eat  the  bait  off 
or  get  caught,  but  their  presence  on  a  fishing  ground  is  usually  suffi- 
cient cause  for  other  species  to  leave,  at  least  to  such  an  extent  that 
other  fish  are  seldom  plentiful. 

Kot  considering  it  desirable  to  refit,  I  determined  to  return  to  Wood's 
Holl.  Therefore,  as  soon  as  the  dredge  was  hauled,  shortly  after  5  p. 
m.,  October  9,  we  filled  away,  and  after  a  pleasant  passage— most  of 
the  time  with  unfavorable  winds — we  arrived  at  Wood's  Holl  at  9.45 
a.  m.  on  the  12th  of  October. 

No  noteworthy  incident  occurred  on  the  passage  home,  with  the  sin- 
gle exception  of  falling  in  with  three  fishing  schooners  while  beating 
down  the  eastern  side  of  Cape  Cod,  on  the  afternoon  of  the  11th.  As 
they  were  going  in  the  same  direction  that  we  were  bound,  and  all  of 
them  some  distance  to  the  windward  of  us  (from  4  to  10  miles),  it  was 
a  fair  opportunity,  at  least  a  better  one  than  had  previously  been  af- 
forded, of  making  a  comparative  test  of  the  sailing  qualities  of  the 
Grampus  when  beating  dead  to  windward.  Two  of  the  vessels,  a 
large  two-masted  clipper  schooner  of  about  150  tons  register,  and  the 
other  a  craft  of  perhaps  70  tons,  we  outsailed  very  much,  beating  them, 
at  the  most  moderate  estimate,  two  knots  an  hour,  dead  to  windward. 
The  third  vessel  is  reputed  to  be  one  of  the  best  sailers  in  the  fishing 
fleet.    At  2  p.  m.,  when  v?e  v?ete>  4:  ot  b  tssiX^  \»  ^Vw^^^^  of  Gape  Cod 
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Highland  Light,  she  was  jast  fairly  in  sight  to  windward^  the  npper 
part  of  her  sails  showing  above  water,  and  with  glasses  I  made  her 
oot  to  be  a  fishing  vessel,  beating  to  the  southward.  We  gained  on 
her  rapidly,  and  at  9.30  p.  m.  we  weathered  her,  when  just  off  the  bell 
buoy  north  of  the  Pollock  Bip.  The  distance  made  to  windward  by 
onr  vessel  did  not  exceed  28  miles,  and  though  the  other  vessel  towed  a 
seine  boat,  the  rate  at  which  we  outsailed  her  proved  that  the  Grampus 
can  at  least  make  a  fair  rate  of  speed  in  windward  work. 

Since  the  latter  was  designed  for  an  improved  type  of  fishing  vessel 
(more  particularly,  however,  to  obtain  greater  safety),  it  is  gratifying 
to  find  that  she  is  more  than  commonly  swift,  since  speed  is  an  impor- 
tant and  necessary  qualification  in  a  schooner  which  must  be  employed 
in  most  branches  of  our  fisheries. 

The  collections  and  fish  obtained  on  the  trip  were  landed  on  the  12th 
and  13th.  Reference  is  made  to  the  following  notes,  prepared  by  Mr. 
B.  Ih  Newcomb,  for  a  statement  of  ornithological  collections: 

List  of  omiikological  specimens  obtained  by  the  U,  S.  Fish  Commissiojt  schooner  Grampus, 

from  September  26  to  October  9, 18d6,  inclusive, 
[By  Raymond  L.  Kewoomb.] 


Bat«. 


Sept.  28 

29 
Oei.      9 


Sept.  28 
29 
30 


28 


Get.     8 

0 


Sept.  26 


Oet.     9 


Wbere-obtoinefl. 


8.  pomatorhinut, 

LaHayeRidgM .*. 

La  Have 

Sontbeast  of  Kora  Scotia,  lat  43.03  K.,  long. 
66.56  W. 

Stereorarius  hufonii, 

Soathea«t  of  Nova  Scotia,  lat.  43.03  N.,  long. 
66.55  W. 

P%finus  major. 

La  Haye  Ridges ^ 

La  Hare  Bank 

do 

P,  fuUgvnosus, 

LaHaveBidgee 

L.  Mymtefitf ,  rar.  Smiihaonianus. 

LaHaveBidges 

Rissa  tridaet^la. 

La  Hare  Bank 

LaHareBldgea ^ 

Soatheaat  of  Nova  Scotia,  Ut  43.03  N. ,  long. 
66.66  W. 

SUma  mturowra. 

La  Hare  Bank.... 

O,  leucorrhoa. 
LaHayeBidgea 

Suiabatsana. 

Sontheast  of  Noya  Scotia,  lat.  43.03  N.,  long. 
66.66  W. 

Jf.  vslvetinm, 

Paasage  from  La  Haye  to  Boaeway  Bank.. . 


Bemarki. 


Fonrteen  speciraons  vreve  obtained.    One  of 

tbem  was  in  the  dark  plamage. 
Two  specimens  secured. 
Twenty -one  specimens  were  obtained.    Foar 

of  these  were  in  the  dark  plumage. 


Two  specimens  were  obtained. 


Six  specimens  procured. 
Two  specimens  procured. 
Six  specimens  procured. 


One  specimen  was  obtained. 


One  immature  gray  specimen  waa  taken. 


One  adult  and  three  immature  specimens 
obtained. 

One  aduit  specimen  procured. 
Three  specimens  were  obtained. 


One  specimen  obtained. 


Seyen  specimens  obtained. 


Two  immature  specimens  were  obtained. 


One  immature  specimen  was  obtained. 
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Mr.  James  Carswell,  who  had  been  on  board  daring  the  trip  to  the 
banks  as  an  expert  fish-caltnrist,  left  the  vessel  October  13,  after  her 
arrival  at  Wood's  Holl. 

On  October  14  we  got  ander  way  and  made  a  short  ran  to  Gay  Head 
to  observe  the  movements  of  the  fishing  vessels,  which  were  then  en- 
gaged in  hook-and-line  mackerel  fishing  aboat  the  western  end  of  Vine- 
yard Sound.  Mr.  Thomas  Lee,  naturalist  of  the  steamer  Albatross, 
accompanied  as,  and  he  and  Mr.  Newcomb  interested  themselves  in  col- 
lecting and  making  observations  on  the  sea  birds  that  were  seen  near 
Guy  Head.  We  returned  to  Wood's  Holl  in  the  latter  part  of  the  after- 
noon. 

Having  made  preparations  for  a  new  cruise,  we  left  Wood's  Holl  on 
October  17,  for  Gloucester,  where  we  arrived  on  the  following  day.  A 
supply  of  hand-line  gear  for  catching  pollock  was  obtained. 

It  was  necessary  for  me  to  remain  on  shore  to  attend  to  business 
matters  connected  with  the  vessel  and  to  do  other  necessary  work  for 
the  Commission.  Therefore,  on  October  20,  I  ordered  the  first  mate, 
Mr.  D.  E.  Collins,  to  take  command  of  the  vessel,  and  when  the  weather 
permitted  to  proceed  to  the  fishing  grounds  in  Massachusetts  Bay  and 
to  the  eastward  of  Cape  Ann  and  procure  as  many  live  cod,  pollock, 
etc.,  as  practicable. 

On  October  24  the  anchor  of  the  vessel  fouled  a  telegraph  cable  on 
Jeffrey's  Ledge,  when  a  kedge  anchor,  a  30-pound  Chester  anchor,  and 
5  fathoms  of  manila-hawser  were  lost.  The  Grampus  not  being  pro- 
vided with  a  suitable  anchor  and  hawser  for  riding  on  the  fishing  grounds, 
I  hired  an  anchor  and  100  fathoms  of  7-inch  manila-cable  from  Daniel 
Allen  and  Son,  of  Gloucester,  which  served  for  the  remainder  of  the  trip. 

The  weather  was  very  rough  and  fish  difficult  to  obtain  on  the  in- 
shore grounds  during  the  latter  part  of  October  and  the  beginning  of 
l^ovember.  A  good  deal  of  difficulty  was  experienced  also  in  endeavor- 
ing to  keep  the  fish  alive  in  the  well.  Cod  caught  in  moderate  depths 
appeared  to  live  fairly  well,  but  a  very  large  percentage  of  the  pollock 
died. 

On  November  13,  having  determined  to  take  the  fish  that  had  been 
caught  to  Wood's  Holl,  I  resumed  command  of  the  vessel.  On  JN^ovem- 
ber  15  we  sailed  from  Gloucester  and  reached  Wood's  Holl  on  the  fol- 
lowing day.  The  total  of  live  fish  landed  was  as  follows :  195  cod,  25 
pollock,  17  haddock,  7  hake,  6  squirrel  hake,  and  2  cusk.  After  our 
arrival  at  Wood's  HoU,  Mr.  Newcomb,  whose  term  of  service  had  ex- 
pired, left  the  vessel. 

At  7  a.  m.,  November  20,  we  sailed  from  Wood's  Holl,  and  at  2.10  a.  m. 
on  the  following  day  arrived  at  Gloucester,  when  I  immediately  trans- 
ferred the  command  of  the  vessel  to  the  first  mate,  who  remained  in 
charge  until  December  8.  During  this  period  (from  November  21  to 
December  8)  he  exerted  himself,  as  opportunity  offered,  to  procure  all 
ifve  fish  which  it  was  possible  to  obtain.    Through  all  this  time  the 
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weather  was  exceedingly  stormy  and  nnfavorable,  and  cod  were  nn- 
nsoally  scarce  on  the  inshore  grounds. 

On  December  8  I  resumed  command  of  the  vessel,  and  on  that  after- 
noon we  sailed  for' Wood's  Holl,  where  we  arrived  at  3.50  p.  m.  on  the 
following  day,  and  began  to  transfer  the  live  fish  from  the  well  to  the 
cars.    On  this  occasion  297  fish  were  landed,  of  which  287  were  cod. 

On  December  11,  at  the  request  of  Lieut.  J.  H.  Weber,  of  the  U.  S. 
Signal  Service,  we  made  an  attempt  to  sweep  the  submarine  cable  be- 
tween Martha's  Vineyard  and  Naushon  Island,  which  had  been  broken 
a  short  time  previously  by  the  anchor  of  a  coasting  vessel.  L]entenant 
Weber  and  his  assistant  were  on  board,  but  the  attempt  to  grapple  the 
cable  was  a  failure.  The  apparatus  we  had  on  board  being  too  frail  for 
the  purpose  was  broken  by  being  canght  on  the  rocky  bottom.  After 
the  failure  of  our  attempt  to  get  the  cable,  Lieutenant  Weber  and  bis 
assistant  were,  at  their  request,  landed  on  Naushon  Island. 

Mr.  Atkins  informed  me  that  cod  had  been  found  in  abundance  about 
No  Man's  Land,  as  also  on  the  grounds  westward  of  Vineyard  Sound ; 
and  suggested  that  it  would  be  desirable  to  make  an  attempt  to  fish  in 
that  locality.  Accordingly,  a  supply  of  bait  was  obtained,  and  a  pilot 
familiar  with  those  grounds  was  engaged  to  go  with  us.  He  belonged 
at  Vineyard  Haven,  and  after  landing  Lieutenant  Weber  and  his  com- 
panion we  went  over  to  the  Haven,  so  that  the  pilot  might  get  such 
clothing  as  he  needed  for  the  trip.    . 

On  the  following  morning  we  started  for  the  fishing* grounds  above 
mentioned,  with  a  gentle  but  increasing  wind  from  ENE.  to  NE.  By 
the  time,  however,  that  we  had  reached  the  Vineyard  light-ship  the 
wind  was  blowing  fresh,  and  the  weather  was  threatening.  We  there- 
fore steered  for  Newport,  where  we  arrived  at  3.40  p.  m. 

At  6.40  a.  m.,  December  14,  we  got  under  way  at  Newport  for  the  fish- 
ing-grounds, the  wind  at  that  time  being  NW.  by  W.,  and  the  weather 
generally  clear.  Outside  of  the  harbor  there  was  a  heavy  ground-swell, 
and  the  wind  rapidly  increased  in  force.  Before  we  reached  the  grounds 
the  wind  was  too  heavy  to  carry  on  fishing  operations ;  we  therefore 
steered  for  Wood's  HoU,  where  we  arrived  at  2.30  p.  m. 

On  December  15  we  left  Wood's  Holl,  and  at  2.10  p.  m.  tried  for  cod 
on  Brown's  Beef,  to  the  westward  of  Vineyard  Sound  light-ship.  *  No 
fish  of  any  kind  were  taken.  The  weather  was  then  very  threatening, 
with  indications  of  the  near  appro^h  of  a  snow-storm.  For  this  reason 
we  went  back  to  Vineyard  Sound,  and,  at  midnight,  anchored  off  Fal- 
mouth. 

A  heavy  storm  prevailed  on  December  16,  but  the  weather  cleared 
on  the  following  day.  We  left  Falmouth  at  6.25  a.  m.,  December  17,  and 
at  9J20  p.  m.  on  the  same  day  arrived  at  Gloucester. 

After  transferring  the  command  of  the  vessel  to  the  first  mate,  I  went 
on  shore.  The  Grampus  continued  to  fish  off  Gape  Ann  and  in  Ipswich 
Bay  whenever  it  was  possible  to  get  out  of  the  harbor.    The  weather 
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was  exceediDgly  boisterous  and  cold,  with  frequent  storms,  so  that 
there  was  very  little  time  when  fishing  could  be  prosecuted.  I  would 
say,  as  illustrative  of  the  extreme  inclemency  of  the  weather  in  which 
it  was  necessary  to  fish,  that  on  January  19  the  Orampus  visited  the 
fishing-ground  and  the  crew  hauled  her  gear  when  the  temperature 
ranged  from  2^  to  7°  below  zero  Fahrenheit.  The  vapor  was  unusually 
dense,  and  seamen  Collins  and  Campbell  were  considerably  frost-bitten. 
Besides  this  adverse  condition  of  the  weather,  cod  were  unusually  scarce 
for  this  season  of  the  year,  and  few  were  taken  under  the  most  favor- 
able circumstances. 

On  January  23  I  resumed  command,  and  we  left  Gloucester  for 
Wood's  HoU.  At  6.55  a.  m.  on  the  same  day  we  anchored  off  Gape 
God,  north  of  Chatham,  the  wind  being  to  the  southwanl  and  weather 
foggy.  The  wind  blew  a  gale  from  SSW.  to  NW.  on  the  24th,  and  on 
the  following  day  we  reached  Wood's  Holl  at  3.38  p.  m.,  and  immedi- 
ately commenced  to  transfer  the  live  fish  from  the  vessel's  well  to  the 
tanks  beneath  the  hatching  house.  On  that  evening  and  the  following 
day  219  fish  were  landed. 

On  January  27  we  took  on  board  2,000,000  young  cod  and  saile<l  from 
Wood's  Holl  for  Gloucester,  getting  under  way  at  10.10  a.  m.  On  the 
morning  of  the  28th  the  young  fish  were  put  overboard  in  29  fathoms 
of  water,  Bace  Point  bearing  east  3^^  miles  distant,  temperature  of  air 
and  water  each  33Jo  Fahrenheit.  Shortly  after  noon  wo  arrived  in 
Gloucester,  and  I  then  transferred  tbe  command  of  the  vessel  to  First 
Mate  Collins,  after  which  I  went  on  shore  to  engage  in  other  duties 
which  demanded  my  attention.  At  this  time  the  vessel  had  become 
very  foul,  and  on  January  31  she  was  hauled  out  on  the  marine  rail- 
way to  be  cleaned,  after  which,  on  the  following  day,  she  was  launched. 

It  had  now  been  decided  by  the  Commissioner  to  try  the  experiment 
of  taking  eggs  from  the  cod  on  the  fishing-grounds,  by  sending  one  or 
more  men  on  board  of  the  fishing- vessels  to  collect  them.  Accordingly, 
Mr.  G.  H.  Tolbert,  expert  spawn-taker,  who  had  been  ordered  to  join 
the  Grampus,  reported  on  board  the  vessel  on  February  3.  From  that 
date  until  the  close  of  the  season's  work  eggs  were  obtained  on  every 
occasion  when  it  was  possible  to  get  them,  and  were  shipx)ed  to  Wood's 
Holl  either  by  express  or  in  charge  of  Mr.  Tolbert.  I  went  on  the  vessel 
only  on  one  occasion  after  Mr.  Tolbert  joined  her,  which  was  on  Feb- 
ruary 18,  when  about  one  million  eggs  were  obtained  from  the  fishing- 
schooners  off  Eastern  Point,  Gloucester. 

On  February  25,  in  compliance  with  onlers  received  from  the  Com- 
missioner, I  left  Gloucester  for  Washington  for  a  stay  of  several  months, 
the  Grampus  being  left  in  command  of  the  first  mate. 

The  work  of  collecting  cod  eggs  was  continued  whenever  opportunity 
offered  until  March  14,  at  which  date  5,000,000  eggs  were  taken.  It 
may  be  explained  that  the  statistics  of  fish  landed  at  Wood's  Holl  do 
not  by  any  means  represent  the  number  taken.    In  many  cases,  as  for 
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example  in  that  of  the  pollock,  not  5  per  cent,  of  the  catch  lived  until 
the  vessel  reached  Wood's  Holl,  and  the  mortality  to  the  other  species 
was  al^n^ys  large. 

The  Commissioner  having  decided  to  send  the  Grampus  on  a  cruise 
to  the  southern  mackerel  grounds,  orders  were  issued  for  the  work  of 
collecting  fish  eggs  to  be  brought  to  a  close  and  for  the  necessary  prepa- 
rations to  be  made  to  fit  the  vessel  for  the  intended  cruise. 

In  concluding  this  report  upon  the  operations  of  the  Grampus  it  is 
only  just  to  say  that  the  officers  and  men  under  my  command  have  ex- 
erted themselves  to  the  utmost  to  carry  on  successfully  the  work  in 
which  they  were  engaged.  Hardships  and  dangers,  which  might  in- 
timidate and  discourage  men  unaccustomed  to  the  vicissitudes  and  per- 
ils of  a  fisherman's  life,  were  cheerfully  borne,  and  no  opportunity  was 
lost  to  obtain  fish  and  fish  eggs.  Mr,  D.  E.  Collins,  while  in  command, 
not  only  exhibited  much  energy  ir.  carrying  out  his  instructions,  but  he 
also  exercised  care  and  prudence  in  the  mangement  of  the  vessel,  which 
met  with  no  damage  whatever  during  the  winter,  though  she  was  con- 
stantly going  in  an  out  of  crowded  harbors,  often  at  night  and  not  un- 
freqnently  in  thick  weather. 


Record  of  dredgings  and  irawUngs  of  the  U.  8.  Fish  Commission  schooner  Grampus  on  the 

trip  to  the  tilefish  ground. 


I 

3 


fiOOl 
B002 
SOOB 
9004 
9005 
6006 
5007 


5010 
5011 
5012 


Dale. 


1888. 
▲ng.  15 
Aug.  10 
Ang.  18 
Aug.  18 
Aug.  10 
Aug.  10 
Ang.  20 
Aug.  20 
Aag.  21 
Aug.  21 
Aug.  21 
Aug.  21 


Hour. 


a.  m 

m 

7.45  a.  m. 
2.45  p.m. 
8  a.  m.... 
10.10  a.  m 
3.30  p.m. 
5.80  p.  m. 


Poaition. 


LatN. 


30  59  00 

39  54  00 

39  59  00 

39  50  00 

40  01  00 
39  58  00 
39  40  CO 
39  84  00 
39  27  00 
30  20  UO 
39  33  00 
39  38  15 


Long.  W. 


O  I  II 

70  15  00 

70  10  30 

70  17  15 

70  40  30 

71  05  OU 
71  13  15 
71  39  15 
71  50  30 

71  58  45 

72  04  15 
72  05  45 
72  07  45 


Temperatnres. 

i 

*:• 

X 

5i 

a 

OQ 

o 

o 

63 

70i 

74 

74 

74 

73 

69i 

70 

701 

75 

67 

75 

70 

72 

70i 

72 

7Ii 

734 

71 

72 

Depth. 


Fathoms. 
•98 
118 
UO 
108 
104 
155 
100 
105 
135 
145 
60 
45 


*  For  aonnding  we  need  an  ordinary  cotton  fishing  line,  marked  at  every  ten  fathoms,  and  a  deep-sea 
•omidlng  lead  of  18  pounds  weight.  The  depths  given  in  this  report  may  not  on  this  account  be 
deemed  absolutely  accurate,  but  will  not  in  any  case  vary  more  than  a  few  fathoms— probably  in  no 
ease  more  than  2  or  3  fathoms— from  the  actual  denth.  The  reason  for  using  this  meuod  of 
•oanding  was  threefold :  (1)  It  was  not  deemed  essentially  necessary  to  make  accurate  hydrographic 
reooHs ;  (2)  our  **  Tanner  machine"  was  not  ready  to  use,  and  consequentlv  we  had  to  depend  on  the 
ordiaarv  Une,  and  (3)  it  would  be  impracticable  to  use  the  machine,  even  if  it  was  ready,  in  carrying 
oo  rapid  fishing  operations,  since  the  time  required  to  make  soundings,  etc.,  would  very  much  intenere 
with  the  time  absolutely  required  for  fishing,  and  where  the  vessel  has  only  a  small  force,  an  in  tho 
preaent  case,  it  was  necessary  to  adopt  the  most  feasible  method. 
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5001 
5002 

5003 


5004 
5005 
5006 
5007 

5008 
5009 
5010 

5011 
5012 


Charaoter  of  bottom. 


White  sand  with  black 
specks. 


Maddy 


de.... 

Fine  sandy 

Moddy 

do  .... 


do 
do 
do 


Sandy  and  mnddy 


Direction 
of  wind. 


KNE 
SS£  . 


NB 


NB.. 
BNB 

ENB 


Instroment  used. 


3  trawls,  3,000  hooks 
2  trawls,  2,100  hooks 


.do 


1  trawl,  1,050  hooks* 

Trawl 

do 

do 


Dred 


.do 
.do 
.do 

IS 


Fish  canght. 


16  silver  hake  (Merluciu»),  2 

skate  (Raia). 
11  silver,  3  common  hake  (Phy- 

cischoss),  3  slime  eels,  cma- 

tacea,  etc 

2  silver,  1  common  hake.l  spear- 
fish  (Tetraptoras  albidna. 
Poey). 

6  silver  hake. 

115  common.  11  silver  hake. 
5  (M>mmon,  33  silver  hake. 
18  common,  4  silver  hake,  3 
squid. 

3  common,  2  silver  hake. 
18  common,  17  silver  hake. 

5  common,  3  silver  hake,  1 

slime  eeL 
Mud,  gray  sand,  sheila, shrimp 
Shells. 


*  In  setting  the  trawl  on  this  occasion  we  adopted  a  new  method.  Two  dories  were  put  out,  each 
taking  one  tub  of  trawl,  the  ends  of  which  were  bent  together;  the  dories  then  pulled  in  opposite  direc- 
tions at  right  angles  to  the  wind,  and  when  the  line  was  out  they  let  go  the  anchors  and  each  boat  lav 
by  its  respective  end.  This  method  of  setting  has  a  considerable  advantage  over  the  ordinary  methoo, 
when  quick  work  is  desirable,  for  as  soon  as  the  men  weigh  the  anchors  and  get  them  on  board,  Hien 
Is  comparatively  little  strain  on  the  trawl,  and  it  oan  be  quickly  and  easily  palled  in. 

Washington,  D.  0.,  May  25, 1887. 
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HakeUkcn 2.8.10 

Halibut  difficult  to  keep  alive 0 

eggs,  apparatus  for 4 

propagation  of 4 

hardiness  of. 8,0 

not  ripe 9 

plentiful 7 

taken 8 

Hand-saw  fish 10 

Herring-gull  collected 8 

Horse-mackerel,  edible  qualities  of 2 

following  vessel 2 

parasites  on 2 

taken 2 

Jeegers  collected 8 

Kittiwake  gulls  collected 8 

Lopholatilus  chamasleonticeps 2 

La  Have  Bank 6,10.13 

Ridges 18 

Larus  argentatus  var.  smithsonianus 13 

Laura  Sayward,  schooner,  refused  provis- 
ions at  Shelbume II 

Lee.  Thomas 14 

M.  A.  Baston,  schooner 7,9 

Mabel  Leighton,  schooner 6 

McDonald,  John  F 6 

Melanetta  velvetina '. 13 

Men,  rescue  of..\ 7 

Newcomb,  Raymond  L 2,4,13 

Noddy  collected 8 

Nova  Scotia 13 

Orcynus  thynnus 2 

Phycischuss 2,8 

Pollachius  carbonarius 8 

Pollock  landed  alive 14 

taken 8 

Puffinus  fuliginosus 8,13 

major 3,8,13 

Race  Point,  cod  planted  near 16 

Rissa  tridactyJa 13 

Rose,  Gapt  Medeo 11 

Roseway  Bank 10,13 

Sea-anemones  taken 8 

Sea-lemons  taken 11,12 

Shelbume  authorities  refuse  provisions  to 

schooner  Laura  Sayward 11 

Skates  taken • .• 8,10,11,12 
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.-REPORT  OF  OPERATIONS  AT  COLD  SPRING  HARBOR,  NEW 

YORK,  DURING  THE  SEASON  OF  1886. 


Bt  Fred  Mather. 


On  the  work  done  in  hatching  and  distributing  different  fishes  for 
e  n.  S.  Fish  Commission  at  this  station,  which  is  leased  by  the  New 
>rk  Fish  Commission,  I  have  the  honor  to  report  as  follows  : 

CODFISH  (GADUS  MOBUHUA). 

Early  in  January,  1886,  we  had  2,000,000  eggs  in  the  house,  which 
)re  doing  well,  and  we  could  see  the  embryos  in  the  eggs,  but  on 
^noary  11  a  cold  northeast  wind  blew  through  our  old  hatchery  and 
>ze  our  salt  water  solid,  and  they  all  perished. 

WHITEFISH   (COEEOONUS  CLUPEIFORMIS). 

On  January  7, 1886,  we  received  from  Mr.  Frank  N.  Clark,  of  the 
>rtbville,  Mich.,  station,  one  case  containing  1,000,000  whitefish  eggs 
excellent  order,  the  temperature  of  the  eggs  inth^  packages  being  44P 
ihr.  They  were  placed  in  seven  McDonald  hatching-jars  and  did  very 
)11,  the  loss  being  57,700,  or  a  little  less  than  0  per  cent.,  and  942,300 
)re  distributed  to  the  different  waters  on  Long  Island,  but  thus  far  I 
1  nnable  to  report  any  captures  of  these  fish  in  waters  on  the  island 
eviously  stocked.  They  are  deep,  cold  lakes  containing  plenty  of 
lall  crustaceans  and  other  food,  but,  no  net-fishing  being  allowed  in 
em,  it  is  possible  that  the  fish  may  be  there,  but  have  not  been  seen. 

LAKE  TEOUT   (SALVELINUS  NAMAYCUSH). 

On  December  19,  1885,  we  received  from  F.  N.  Clark,  Northville, 
ch.,  one  case  containing  150,000  eggs  in  good  condition.  Of  these 
!  lost  12,000  eggs  and  fry  before  distributing,  and  tried  the  experiment 
keeping  50,000  until  they  should  be  a  year  old  or  so,  in  our  rearing 
lids.  They  were  put  in  the  upper  ponds  in  the  coolest  water,  and 
Tore  September  the  last  one  had  died.  My  experienco  with  this  fish 
that  they  are  the  most  delicate  of  all  the  Salmonid(e  which  I  have  had 
Y  experience  with,  and  that  they  require  colder  water  than  any  others 
[1]  721 
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of  the  family  tbat  I  know.  Our  fish  took  food  very  well  antil  some  time 
in  Jane,  when  the  temperature  in  their  ponds  reached  (HP  Fahr.,  and 
then  they  began  to  die.  A  table  of  distribution  will  be  found  at  the 
close  of  the  report. 

ATLANTIC   OB  PENOBSCOT   SALMON  (SALMO  SALAB). 

This  was  the  third  season  of  operations  with  this  fish  at  this  station, 
and  the  fourth  in  which  plantings  in  the  Hudson  River  were  made.  The 
first  plant  in  the  Hudson  was  from  Boslyn,  Long  Island,  in  1882,  when 
I  obtained  the  use  of  the  stream  and  hatchery  building  of  Mr.  Thomas 
Clapham  of  that  place,  to  carry  on  the  work ;  and  the  captures  of  salmon 
in  the  Hudson  River  during  the  summer  of  1886,  which  will  be  detailed 
further  on,  have  given  us  great  encouragement. 

On  January  7, 1886,  we  received  from  Mr.  Charles  G.  Atkins,  in  chaise 
of  the  salmon  station  at  Bucksport,  Me,  three  cases  containing  240,000 
eggs,  which  were  in  excellent  condition ;  and  on  the  foUowing  day  we 
received  four  cases,  containing  260,000  eggs,  which  were  also  in  good 
condition.  The  fry  were  placed  id  tributaries  of  the  Hudson,  Saint 
Lawrence,  and  Lake  Ontario,  the  details  of  which  are  in  the  tables  of 
distribution  appended  to  this  report. 

In  May,  1885,  we  made  plantings  of  salmon  in  Paulinskill  and  the 
Pequest  River,  New  Jersey,  tributaries  of  the  Delaware  River,  and  the 
fry  have  been  seen  there,  as  is  shown  by  the  following  letters  from  one 
of  the  fish  commissioners  of  New  Jersey : 

<' Newton,  N.  J.,  Noveniber  13, 1886. 
"  Fred  Mather,  Esq. : 

^^Deab  Sib:  Ydurs  of  the  8th  ultimo  is  at  hand,  making  inquiries 
about  the  salmon  fry  placed  in  the  Pequest,  Paulinskill,  and  Musconet- 
cong  rivers,  they  being  tributaries  of  the  Delaware.  These  salmon 
were  placed  in  the  streams  about  20  miles  from  where  they  empty 
into  the  Delaware,  and  were  found  in  the  Paulinskill  in  September, 
1885,  in  the  small  spring-runs  near  the  main  stream.  In  May  of  the 
present  year  I  learned  that  some  had  been  taken  by  a  party  while  fish, 
ing  for  trout  at  a  point  about  5  miles  below  where  they  were  placed 
the  year  before.  The  party  that  caught  them  at  first  thought  they 
were  rainbow  trout,  but  on  examination  I  learned  they  were  young 
salmon,  from  4^  to  6  inches  long.  They  were  taken  with  a  common 
angle- worm  bait,  and  seemed  to  be  quitch  numerous  at  this  point.  I  have 
seen  them,  during  the  early  part  of  last  September,  in  the  same 
stream,  and  have  no  doubt  that  they  have  done  equally  well  in  the  two 
other  streams.  There  were,  perhaps,  about  forty  taken  at  this  point, 
and  nearly  all  of  them  were  returned  to  the  stream.  I  am  satisfied, 
from  this  experience,  that  the  planting  of  the  fry  in  the  headwaters  of 
the  tributaries,  in  natural  trout  water,  is  the  best  way  to  stock  the 
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Delaware^  and  if  the  effort  to  do  so  succeeds,  it  must  be  done  in  this 

mauDer.    Allow  me  to  cougratalate  you  on  the  success,  so  far,  of  this 

experiment. 

"  I  am  yours,  etc., 

"F.  M.  WARD, 

^^Netc  Jersey  Commissioner  of  Fisheries^ 

in  charge  of  Northern  Netc  Jersey.^ 

Mr.  Ward  wrote  again  on  the  subject  of  salmon,  as  follows: 

"  Newton,  K  J.,  ApHl  29, 1887. 
<'  Fred  Mather,  Esq. : 

*^My  Dear  Sir:  I  wrote  you,  some  months  since,  that  in  May  and 
June  of  last  year  there  were  taken  from  the  Paulinskill,  in  the  head- 
waters of  which  you  caused  to  be  placed  some  of  the  salmon  fry  two 
years  ago,  what  I  supposed  to  be  young  salmon,  from  5  to  6  inches  long. 
For  a  few  weeks  past  they  have  been  taken  in  small  numbers,  at  the  same 
point,  firom  8  to  9  inches  in  length,  but,  on  examination,  I  doubt  their 
being  young  salmon,  the  sides  having  the  bright  red  spots  of  our  brook 
trout,  and  all  the  other  marks  of  the  oquassa  or  Dolly  Yarden  trout,  as 
described  in  recent  reports  by  the  U.  S.  Commission  of  Fisheries.  Pre- 
saroing  that  you  might  be  interested  in  this  unlooked-for  development 
and  may  be  able  to  account  for  it,  I  have  been  induced  to  write  you 
in  relation  to  it. 

"  Yours,  etc., 

«F.  M.  WARD, 

^^Commissioner  of  Fisheries  for  New  Jersey.^ 
To  which  I  made  the  following  reply: 

"  Cold  Spring  Harbor,  N.  Y.,  May  2, 1887. 
*<  F.  M.  Ward,  Esq. : 

^<  My  Dear  Sir  :  I  have  yours  in  reference  to  some  fish  taken  in 
Paalinskill,  where  we  planted  the  salmon  fry  two  years  ago,  and  which 
were  then  firom  5  to  6  inches  long.  You  now  say  that  for  a  few  weeks 
past  they  have  been  taken  in  small  numbers  from  8  to  9  inches  in  length, 
bat  doubt  their  being  young  salmon  because  of  the  sides  having  little 
red  8x>ot8  like  a  brook  trout.  Now,  the  fact  is  that  young  salmon  have 
these  red  spots  during  the  first  year  or  <parr'  9tage,  but  they  can  easily 
be  distinguished  from  the  trout  on  account  of  the  forked  tail.  The  sec- 
ond year  they  assume  the  ^  smolt'  stage,  and  are  then  silvery,  the  red 
spots  having  gone  never  again  to  appear.  But  I  should  think  that  they 
would  have  gone  farther  down  the  river  by  this  time ;  but  your  letter 
is  a  very  valuable  contribution  to  their  life  history,  and  I  am  exceed- 
ingly obliged  to  you  for  it,  for  I  have  not  the  slightest  doubt  that  the 
red^spotted  fish  were  young  salmon  which  had  not  yet  taken  on  the  sil- 
very coat.    I  should  much  like  to  have  a  specimen,  if  possible. 

"  Very  truly,  yours, 

"  FEED  MATHER,'^ 
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For  informatioD  concerning  the  captures  of  adult  salmon  in  the  Hud- 
son we  are  greatly  indebted  to  Mr.  A.  N.  Cheney,  of  Glens  Falls,  N.  Y., 
a  gentleman  wbo  is  well  known  as  an  angling  authority  in  this  and 
other  countries,  and  who  has  taken  a  great  interest  in  the  work  of  stock- 
ing the  waters  with  fish.  He  writes  me,  under  date  of  March  23, 1887, 
as  follows : 

"  Last  year  twenty -four  salmon  were  taken  in  the  Hudson  River  at 
the  places  named : 

Troy  Dam 9 

An  island,  below  Troy 2 

Stockport - 2 

Albany 2 

Rhinebeck 2 

Poughkeepsie 3 

Tonkers 4 

24 

<^  The  New  York  Herald  also  reports  some  taken  at  Staten  Island." 
The  largest  salmon  taken  in  the  Hudson,  of  which  we  have  any  ac- 
count, was  caught  at  the  State  dam,  at  Troy,  and  weighed  14^  pounds. 
This  fish  was  ^een  by  Dr.  H.  P.  Schuyler,  of  Troy,  who  has  also  taken 
a  great  interest  in  the  stocking  of  the  river,  and  who  has  said  that  he 
believes  that  the  waters  in  the  vicinity  of  the  dam  contain  many  salmon 
that  are  unable  to  get  farther.  In  addition  to  the  list  of  twenty-four 
salmon  given  by  Mr.  Cheney,  I  am  able  to  add  one  which  I  saw  in 
Fulton  Market,  which  weighed  about  10  pounds,  and  was  captured  by 
John  Denyse,  of  Gravesend,  in  Graveseud  Bay,  some  time  in  the  latter 
part  of  May,  1 886.  Several  gentlemen,  among  whom  are  Messrs.  Cheney 
and  Schuyler,  before  referred  to,  and  Dr.  Samuel  B.  Ward,  of  Albany, 
president  of  the  Eastern  New  York  Fish  and  Game  Protective  Asso- 
ciation, have  moved  to  induce  the  State  legislature  to  make  an  appro- 
priation for  fish  ways,  to  be  placed  in  the  Troy  and  other  dams,  in  order 
that  the  salmon  may  reach  the  breeding  grounds.  If  they  accomplish 
this,  and  the  fish  have  proper  protection,  it  is  among  the  possibilities 
that  we  may  yet  take  eggs  from  salmon  which  have  been  artificially 
hatched  and  planted  in  the  Hudson,  a  feat  which  we  might  justly  re- 
gard as  one  of  the  greatest  triumphs  in  fish-culture. 

LANDLOCKED   OR  SCHOODIC   SALMON   (SALMO   SALAR  Vav.   SEBAGO). 

On  March  18,  1886,  there  was  received  from  Mr.  H.  H.  Buck,  of 
Grand  Lake  Stream,  one  case  containing  34,000  eggs  in  exceedingly 
good  condition,  only  70  being  dead.  After  hatching,  the  fry  were  planted 
in  Adirondack  lakes  by  request  of  General  R.  U.  Sherman,  of  the  New 
York  Fish  Commission. 

BROWN  OR  EUROPEAN  TROUT   (SALMO  FARIO). 

Three  lots  of  brown  trout  eggs  were  received  from  Germany.    On 
Jlfarch  1,  1886,  one  cas^  liame*  itoxxv  Wi^T>^>x\»rfKi«v  Fiacherei-Verein  con- 
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tainiug  64,000  eggs.  These  were  in  very  bad  condition,  one-fourth  had 
hatched  in  the  package,  and  the  remainder  of  the  eggs  were  dead.  It 
was  evident  that  they  had  not  been  iced  on  the  ship.  On  March  20  we 
received  from  the  Fischerei-Verein  a  case  containing  40,000  eggs  which 
were  in  better  condition,  only  4,134  being  dead.  Ten  thousand  were 
sent  to  Mr.  F.  N.  Clark,  of  Northville,  Mich.,  and  3,000  to  George  A. 
Seagle,  of  Wytheville,  Va.  On  April  16  we  received  from  Herr  Max 
von  dem  Borne,  of  Berneuchen,  two  cases  containing  50,000  eggs,  which 
were  in  very  good  order,  about  500  being  dead.  Thirteen  thousand 
were  repacked  and  sent  to  Mr.  Clark,  at  Northville,  and  1,000  to  James 
Neviu,  superintendent  of  the  Wisconsin  Fish  Commission  at  Madison. 

SHAD   (CLUPEA  SAPIDISSIMA). 

On  April  26, 1886,  we  received  from  Central  Station  at  Washington 
two  cases  containing  546,000  eggs,  which  "were  all  dead  on  arrival.  On 
April  29  we  received  from  the  same  place  five  cases  containing  1,250,000 
eggs.  These  were  not  in  good  condition,  and  the  loss  in  hatching  was 
very  great,  but  we  succeeded  in  getting  100,000  good  fry,  which  were 
planted  in  the  Hudson,  near  Troy. 

SMELTS  (OSMERUS  MORDAX). 

We  have  succeeded  in  hatching  large  numbers  of  smelts,  the  parent 
fish  being  obtained  on  the  south  side  of  Long  Island  and  brought  here 
in  cans.  The  glutinous  nature  of  the  eggs  has  rendered  their  hatching 
very  difficult,  but  we  have  managed  to  bring  out  about  50  per  cent,  of 
the  eggs  taken,  and  in  the  spring  of  1886  tujrned  out  over  2,000,000  fry 
in  Cold  Spring  Harbor.  There  has  been  no  smelt  in  the  harbor  for 
a  number  of  years,  but  in  the  spring  of  1887  a  number  were  reported  to 
have  been  taken  in  Oyster  Bay,  which  connects  with  the  harbor ;  and 
at  the  upper  end  of  Cold  Spring  Harbor  we  have  seen  several  male  fish 
in  the  little  streams  where  our  plants  have  been  made  for  the  past  two 
years,  but  no  females  were  observed. 

TOMCOD  (MICROGADUS    TOMCODUS). 

These  little  fish,  although  very  plentiful  here,  are  more  numerous 
than  ever  since  our  efforts  in  cultivating  them.  The  eggs  are  free  and 
heavy  enough  to  hatch  well  in  the  McDonald  jars.  They  are  about  one- 
seventeenth  of  an  inch  in  diameter.  A  small  Bar  glass,  2^  inches  high, 
1^  iDches  at  the  bottom  and  2|  inches  at  the  top,  inside  measurements, 
holds  20,000  eggs  when  filled  up  to  a  height  of  about  2  inches.  Two 
millioD  two  hundred  and  twenty-five  thousand  of  these  eggs  were  taken 
and  placed  in  hatching  jars,  and  at  about  the  time  when  the  embryos  in 
the  eggs  could  be  seen,  a  blizzard  blew  through  our  old  building  and 
troz/e  them  all. 
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LOBSTERS  (HOMARUS  AMERICANUS). 

On  May  29, 1886, 1  brought  from  th6  United  States  hatching  station 
at  Wood's  Holl,  Mass.,  5,000  young  lobsters  which  had  been  hatched 
there  and  also  50,000  lobster  eggs.  The  eggs  were  all  dead  on  arrival 
at  the  Cold  Spring  Harbor  hatchery,  but  the  young  lobsters  were  in  very 
good  condition.  They  were  placed  in  small  aquariums  and  fed  on  soft 
clams  {Mya  arenaria)^  and  did  very  well  for  a  few  days  until  they  be- 
gan to  molt,  when  as  soon  as  one  little  fellow  cast  his  shell  his  brethren 
would  devour  him.  I  think  that  Prof.  J.  A.  Ryder,  who  hatched  these 
lobsters,  told  me  they  had  molted  twice  before  and  that  they  were  then 
between  two  and  three  weeks  old.  After  losing  perhaps  two  hundred 
of  them  I  decided  to  plant  them,  and  did  so  on  June  5,  six  days  after 
receiving  them,  off  Rocky  Point  in  Cold  Spring  Harbor.  When  planted 
the  young  were  about  five-sixteenths  of  an  inch  in  length.  There  have 
been  no  lobsters  in  this  harbor  for  a  number  of  years,  and  in  Septem- 
ber, 1886,  Gapt.  S.  A.  Walters  and  Gapt.  Bunce  each  caught  young 
lobsters  while  working  on  their  oysterrbeds,  which  they  informed  me 
measured  about  an  inch  and  a  half  in  length,  but  I  have  been  unalble 
to  secure  specimens. 

GENERAL  REMARKS. 

As  before  stated  the  grounds  are  leased  by  the  New  York  Fish  Com- 
mission, and  much  work  was  done  for  that  commission  which  is  not 
here  reported.  The  codfish  work  mentioned  was  done  at  the  expense 
of  the  State.  The  building  used  for  a  hatchery  is  an  old  mill  nearly 
ready  to  tumble  down  and  not  worth  repairing.  A  bill  has  been  intro- 
duced into  the  New  York  legislature  to  appropriate  95,000  for  the 
purpose  of  building  a  new  hatchery,  and  at  present  writing  (May,  1887) 
it  has  passed  the  assem  bly,  and  there  is  every  reason  to  hope  that  it 
will  become  a  law.* 

*  Since  the  above  was  written,  the  following  law  has  been  passed  (chapter  613, 
Laws  of  New  York) : 

''An  act  to  provide  for  the  erection  of  a  fish-hatchery  at  Cold  Spring  Harbor,  and 
making  an  appropriation  therefor.    Passed  June  18,  1887,  tbree-fifths  being  present 

"  The  People  of  the  State  of  New  York,  represented  in  the  senate  and  assembly,  do 
enact  as  foUows : 

"  Skction  1.  There  shall  be  appropriated  from  any  fands  in  the  treasury  of  the 
State,  not  otherwise  appropriated,  for  a  new  hatchery  building  and  improvement  of 
grounds  at  the  Cold  Spri  n>]r  Harbor  station  of  tbe  commissioners  of  fisheries,  |5,000, 
or  so  much  thereof  as  shall  be  necessary,  to  be  expended  nnder  the  direction  of  the 
commissioners  of  fisheries  on  vouchers  to  be  approved  by  the  comptroller ;  but  no 
money  shall  be  paid  out  of  the  appropriation  till  a  lease  of  tbe  lauds  and  water  rights 
now  occupied  for  such  hatchery  shall  be  executed  to  the  State,  rent  free,  from  the 
owner,  for  such  period  as  the  same  may  be  occupied  as  a  public  hatchery,  which  lease, 
when  accepted  by  the  commissioners,  shall  be  filed  in  the  ofilce  of  the  secretary  of 
state.'' 

Such  a  lease  was  given  by  the  owner,  Mr.  John  D.  Jones,  and  the  building  is  now 

(October  26,  1887)  in  process  of  erection.    The  contract  requires  its  oompletioa  by 

January  1, 1888,  which  w\\\  \)Ck  iu.  time  for  the  salmon  work  of  that  year.    In  the 

mean  time  a  small  hmlding  owtsv^e  t\L«  ^o\m^\%\^«v\i^\i«ftdfor  trout  and  other  fisbet. 
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In  case  we  have  a  new  biiililing  tliere  will  b«  no  danger  of  snch  ac- 
cidents by  freezing  as  tbat  referred  to,  and  we  shall  be  enabled  to  have 
our  work  all  on  one  floor  and  to  do  much  better  than  has  been  done, 
both  in  salt  and  in  fresh  water. 

The  following  tables  show  the  distribution  of  the  various  kinds  of 
fish  bandied  at  this  stiition  during  the  season : 

Table  I. — DtstriJnition  of  whilefish  from  Cold  S2)ring  Ilarhor  in  1886. 


Date 

MesseDger. 

Where  planted. 

Number. 

Feb.   16 

C.  H.  Walters 

Lame  iDiU-Dond  Dear  Ri verhead,  N.  Y 

500.000 

Feb.  23 

O.  V.  Roeers 

RoukoDkoma  Lake,  Looe  Island 

400  000 

Mat.  12 

O.  V.  Rosers   

Saint  John's  Lake.  Lonir  Island 

30  000 

Apr.    3 

().  V.  Rofters 

Saint  John's  Lake,  Long  Inland 

12,  300 

Total 

942,300 

Table  II. — Distribution  of  lake  trout  from  Cold  Spring  Ilarhor  in  April  and  May,  1886. 


Date. 

At  whose  request. 

Messenger. 

Where  planted. 

Number. 

Apr.     3 
Apr.    9 
Apr.  18 
Apr.  20 
Apr.  22 
Apr.  27 
Hay     2 

•J.  H;  Perkins 

O.  V.  Rocers 

Riverhend,  L.I................. 

15,000 

H.  ShoHkinsky Doliv«red 

Ureslau.  L.  I 

5  000 

Prof.  S.  F.  Bafrd 

Ponds  at  hatclieT v  ...... 

27  775 

R.n.  Sherman 

F.  A.WjUters 

Delivered  

0.  V.Rojiers  ...... 

O.V.Rogen* 

In  Adirondark  waters 

50  000 

Prof.  8.  F.  Baird 

OlouceHtor.  M.ias    

5  000 

A,  N-  Cb«f»**v  -..r .,..,--- 

Lake  Goor^'e.  N.  Y 

Monrof,  K-  V  -  - , ^^^, 

30,  000 
5  000 

E.  G.  Blackford 

ToUl 

137. 775 

Table  III. — Distribution  of  Atlantic  salmon  from  Cold  Spring  Harbor  in  April  and  May, 

1886,  on  account  of  the  U.  S.  Fish  Commission. 


Date. 

Messenger. 

Place  of  deposit. 

Fish 
supplied. 

50.000 
.'iO,  000 
50,000 

20,000 
50,  000 
60.  000 
50,000 
60.000 
59, 073 

Loss  in 
transit. 

Fish 
planted. 

Apr.  12 
Apr.  12 
Apr.  20 

Apr.  27 
Apr.  29 
May     3 
Hay     3 
May     7 
May  10 

C.H.  Walters 

F.A.Walters 

C.H.  Walters 

0.  V.  Rojrers  

C.  H.  Walters  .... 
C.H.  Walters  .... 

O.V.Rogers 

C.H.Walters 

O.V.Rogers 

Total 

Carr's  Brook,  Hudson  River 

Raymond  Brook,  Hudson  River  . . . 
St  Regis    and    Brandon    Lakes, 

St.  Lawrence  River. 

Clendon  Brook,  Hudson  River 

Oswego  River.  Lake  Ontario 

Eldridge  Brook.  Hudson  River 

Oak  Orchard  Creek.  Lake  Ontario. 

Roaring  Bro<»k.  Hudson  River 

Balm  of  Gllead    Brook,  Hudson 

River. 

200 
200 
500 

300 

:m) 

2(K» 
.'-.00 
200 
100 

49,800 
49.800 
49,500 

19.700 
49.700 
59.800 
49,500 
M),  800 
58,973 

449,  073 

2  500             ^R  -'>'73 

Table  IV.— Dw^riftiiftoii  of  landlocked  salmon  from  Cold  Sjmng  Harbor  in  May,  188G. 


IHta. 

At  whose  request. 

Messenger. 

Where  planted. 

Number. 

May  13 
May  13 

R.U.  Sbermar 

F.A.Walters 

F.A.Walters 

St.  Regis  Lake,  Franklin  Coun- 
ty. N.  Y. 

Clear  Pond,  Franklin  County, 
N.Y. 

15,000 
16.020 

R. U. Sherman 

• 

Total   

31,020 
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Table  V. — Distribution  of  brown  trout  from  Cold  Spring  Harbor  in  April  and  May  j  1886. 


Date. 


Messenger. 


Apr.  20 

Apr.  27     O.  V.Rojfers 

May  13     F.  A.  Walters. 

May  27 


Delivered. 
Total 


Place  of  deposit 


Large  renervoir  at  hatchery 

Clendon  Brook,  Hudson  Kiver 

Lake  Brandon,  near  Adirondack 

Hatchery. 
Pond  of  Mr.  Beekmao,  Oyster  Bay 


Fish 
supplied. 


8,000 
8,000 
8,000 

500 


Loss  in 
transit. 


24,500  I 


1.000 


1.000 


Fish 
planted. 


8.000 
7,00« 
8,000 

500 


23.500 


Table  VI. — Distribution  of  shad,  smeltSj  and  lobsters  from  Cold  Spring  Harbor  in  1886. 


Date. 

Kind, 

Messenger. 

Where  planted. 

Namber. 

May  10 
Apr.  20 
Apr.  25 
Apr.  27 
June   5 

Shad 

O.V.Rogers 

F.  A.  Waters..— . 

O.V.Rogers 

C.H.  waters 

Hudson  River,  at  Albany,  N.  Y 

Saranac  Lake.  Franklin  Connty,  N.  Y. . 
Cold  Spring  Harbor,  N.  Y *. 

100.000 

Smelts 

50,000 

Smelts 

50.000 

Smelts 

Cold  Spring  Harbor,  N.  Y 

2,000,000 

Lobsters .......... 

Cold  Soring  Harbor.N.  Y 

5.000 

Cold  SPRiNa  Habbob,  N.  Y.,  May  16, 1887. 
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By  Frank  N.  Clark. 


During  the  sammer  of  1886  the  whitefish  hatchery  at  Alpena  was 
closed,  as  usual.  At  North ville  the  small  force  employed  at  this  season 
was  engaged  chiefly  in  work  that  is  current  the  year  round — the  care 
of  ponds  and  stock  fish,  &c. — devoting  such  time  as  could  be  spared  from 
this  work  to  preparing  for  the  operations  of  the  ensuing  season.  The 
hatching  boxes,  trays,  tanks,  &c.,  were  repaired  or  renewed,  and  coated 
with  asphaltic  varnish.  It  was  necessary  also  to  refill  with  flannel  trays 
the  transportation  cases  that  had  been  emptied  by  the  egg  shipments 
of  the  previous  winter  and  spring. 

The  following  table  summarizes  the  receipts  and  shipments  of  eggs 
and  fish  at  both  the  stations  in  Michigan: 

Smmmairy  of  eggs  and  fish  handled  at  the  Michigan  stations  in  the  year  1686-^. 


Kindofflah. 


Brook txt>at ... 
Salnbow  trtmt. 
Lake  troat  — 
Brown  trout... 

SalblinK 

WhiteAsh 


Total 


received. 


M  86, 750 
2198, 850 


^29, 400 
•15,000 
n29,400,000 


120,830,000 


shipped. 


62,000 
50,000 


7,500 

32,'eo6,*ooo' 


32,739,500 


Fiah 
shipped. 


627 

M,920 

6,150 


Fish 

retained  at 

station. 


4,000 
25^000 


62,070,000 


63,081,507 


10.000 
15,000 


5i,000 


>  From  ponds  at  lil'orthville  Station. 

*  1M,%0  from  ponds  at  KorthviUe,  and  2,500  from  Baird  station. 

'Of  this  number  800  were  shipped  as  fry  to  J.  F.  Miller,  Richmond,  Ind.,  the  remainder  being  year- 
linfs  or  two-year-olds. 
*20,000  fhmi  Fred  Mather,  and  9,400  fh>m  ponds  at  Northville. 
*From  Fred  Mather. 
*From  Lakes  Erie,  Haron,  and  Michigan. 


WHITEPISH. 

The  funds  available  for  the  collection  of  whitefish  eggs  being  less  than 
in  either  of  the  two  preceding  years,  the  field-work  was  confined  to 
fewer  points.  Operations  in  Lake  Erie  were  confined  to  the  fisheries  of 
North  Bass,  Middle  Bass,  and  Put-in-Bay  Islands,  and  the  penning  of 
fish  in  Pat-in-Bay ;  in  Lake  Huron  to  the  fisheries  along  the^west  shore 
from  Alpena  to  Oscoda,  and  at  Detour  and  vicinity  on  the  north  shore ; 
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and  in  Lake  Michigan  to  the  north  shore  fisheries  at  Thompson.  The 
points  that  had  heretofore  furnished  more  or  less  eggs,  but  which  were 
not  included  in  last  fall's  programme,  are  Monroe,  Toussaint,  and  Ca- 
tawba Island,  Lake  Erie;  Hammond's  Bay,  and  some  unimportant 
fisheries  of  Thunder  Bay,  Lake  Huron ;  and  Epoufette  and  Naubin- 
way,  north  shore  of  Lake  Michigan.  Penning  oi)erations  were  trans- 
ferred fipom  Monroe  to  Put-in-Bay.  The  only  new  territory  worked  was 
at  Detour  and  vicinity,  on  the  north  shore  of  Lake  Huron. 

Whitefish  commenced  spawning  at  the  Lake  Erie  islands  on  Novem- 
ber 7.  The  first  eggs  were  taken  on  that  date  from  the  pound-net  fish- 
eries at  North  Bass,  while  the  last  eggs  were  taken  from  penned  fish  on 
December  2.  The  pound  and  gill  net  fisheries  of  Lake  Erie  furnished 
39,600,000  eggs,  and  the  penned  fish 4,000,000,  all  of  which  were  received 
at  North ville  in  good  condition.  The  weather  as  a  whole  was  quite  un- 
favorable, a  series  of  heavy  blows  occurring  during  the  best  of  the 
spawning  season.  On  December  2,  Put-in-Bay  was  entirely  frozen  over, 
while  outside  large  fields  of  ice  bore  down  from  the  westward  and  dam- 
aged or  destroyed  quite  a  large  amount  of  twine,  nearly  one-third  of 
which  was  still  in  the  lake. 

The  collection  of  spawn  from  the  pound- net  fisheries  along  the  west 
shore  of  Lake  Huron,  below  Alpena,  occurred  between  November  4  and 
25,  and  these  shore  fisheries  furnished  38,000,000  eggs,  which  were  for- 
warded to  Alpena.  At  Detour  the  spawning  commenced  November  6, 
and  16,800,000  eggs  were  taken  here  and  sent  to  Alpena.  The  gill-net 
tugs  fishing  out  of  Alpena  furnished  only  2,000,000  eggs,  the  first  of 
which  were  taken  November  22.  The  total  number  of  eggs  placed  in 
the  Alpena  house  was  56,800,000. 

The  spawning  season  at  Thompson,  north  shore  of  Lake  Michigan, 
occurs  nearly  one  month  later  than  elsewhere.  The  run  is  quite  heavy, 
and  usually  begins  from  December  1  to  5  and  ends  December  15  to  20. 
The  grounds  are  several  miles  out,  and  steam-tugs  and  gill-nets  are 
employed.  From  December  6  to  13,  Mr.  Tulian,  with  a  force  of  four 
men,  secured  29,000,000  eggs  from  the  tugs  fishing  out  of  Thompson  and 
Manistique.  The  weather  was  very  severe,  the  temperature  frequently 
being  at  or  below  zero;  and  it  was  therefore  impossible  to  effect  a  high 
percentage  of  impregnation,  and  nearly  one-half  of  these  eggs  were 
afterwards  drawn  from  the  hatching-jars  and  thrown  away.  Mr.  Tulian 
brought  the  eggs  to  Northville  in  one  lot  of  ten  large  cases,  by  steamer 
from  Manistique  to  Escanaba,  thence  by  rail  to  Milwaukee,  thence  by 
steamer  to  Ludlngton,  thence  by  rail  to  Northville,  arriving  at  night  on 
December  16.  The  eggs  were  transferred  to  hatching-jars  the  following 
morning,  filling  one  hundred  and  forty-five  jars.  The  total  receipts  of 
whitefish  eggs  at  Northville,  direct  from,  the  spawning  grounds,  were 
72,600,000.  The  total  collection  of  whitefish  eggs  at  both  stations  was 
129,400,000.  On  January  29,  21,000,000  were  transferred  from  Alpena 
to  Northville,  by  car  No^  2,  in  charge  of  George  H.  H.  Moore. 
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The  whitefiah  e^gs  were  carried  forward  in  hatching-jars,  as  usual, 
and  no  special  features  attended  their  development.  On  November  28 
aboat  30,000  eggs  were  taken  from  two  whitefish  from  the  pond  of  three- 
year-olds  raised  at  the  Northville  Station,  and  a  fair  percentage  of  im- 
pregnation was  obtained.  The  incident  is  worthy  of  record  only  from 
the  fact  that  it  is  doubtless  the  first  and  only  instance  of  the  taking  of 
eggs  from  whitefish  hatched  and  reared  wholly  by  artificial  treatment. 

Shipments  of  whiteJUh  eggs  from  Nortkville  Station,  season  o/1886-'87. 


Dat«L 


1&88. 

Dec.  1 
20 
1887. 

Jan.  3 
5 
12 
15 
17 
10 
22 


Feb. 


3 

9 

19 

22 


Destioation. 


Delivered  to  oar  No.  3,  Wilmington,  Del 

Dr.  E.  G.  Shortlidge,  Wilmington,  Del 

William  Bailer.  Erie,  Pa 

Charles  R.  Bnckland,  San  Francisco,  Cal.,  for  Now  Zealand 

William  Bailer,  Erie,  Pa 

E.  G.  Blackford,  Sew  York,  for  London,  England 

Fred  Mather,  Cold  Spring  Harbor,  N.  r 

Central  Station.  Washin-i^ton,  D.  C 

£.  G.  Blackford,  Kew  York,  for  Germiuiy 

Dr.  R.  O.  Sweeny.  Saint  Paul,  Minn  ...'. 

Central  SUtion,  Washington.  D.  C 

Dr.  R.  O.  Sweeny.  Saint  Paul,  Minn 

B.  G.  Blackford.  New  York  City,  for  London,  England 

Dr.  E.  G.  Shortlidge,  Wilmington,  Del 

Total 


Kamber. 


1, 

5, 

1. 

5, 

1, 

1. 
o 

1, 

5. 
2. 
5. 
1. 


100,000 
000,000 

000,000 
500.000 
000,000 
500,000 
000,000 
500. 000 
000,000 
000,000 
500,000 
000,000 
000,000 
500,000 


32.600,000 


Whitefish  eggs  began  hatching  at  North ville  on  March  11,  and  the 
last  eggs  were  hatched  on  April  12.  At  Alpena  the  hatching  season 
commenced  April  22  and  closed  May  8.  l^e  distribntion  from  Korth- 
ville  was  successfully  made  by  car  No.  2,  in  charge  of  George  H.  H. 
Moore ;  from  Alpena/  by  steam-tugs  and  the  regular  lines  of  steamers. 
The  tables  of  distribution  of  whitefish  fry  during  the  spring  of  1887  are 
as  follows : 

FROM  KORTHVILLB  STATION. 


Date. 


Apr. 


1887. 
Mar.  25 

27 
31 
2 
6 
« 
9 
12 
13 
18 
20 


Lake. 


I 


Lake  Michigan 
Lake  Huron  . . . 
Lake  Michigan 
......  do ........ 

Lake  Erie 

Lake  Michigan 
Lake  Ontario . . 

Lake  Erie 

do 

, do 

Lake  Michigan 

Total 


Placa  near  which  deposited. 


Lndington,  Mich 

Bay  City,  Mich 

Grand  Haven.  Mich 

Lndington.  Mich 

Monroe,  Mich 

Michigan  City,  Ind 

Oswego,  N.  Y 

North  Bans  Island,  Ohio. 

Monroe,  Mich 

Sandnsky,  Ohio 

Saint  Joseph,  Mich 


Namber  of 
fry  planted. 


3.000.000 
3, 000, 000 
3. 000, 000 
3, 000, 000 
3, 000,  000 
3,  OOO,  000 
3.000,000 
3, 000,  000 
3, 000,  000 
3. 000, 000 
3. 000.  000 

33,000.000 
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FROM  ALPENA  STATION. 


Date. 


1887. 


Lake. 


Apr. 
May 


30 

2 

3 

4 

« 

7 

8 

11 

16 

17 

18 

19 

20r 

24 


Thnnder  Bay,  Lake  Haron 

do 

Lake  Haron 

do 

Thnnder  Bay,  Lake  Haron 

Lake  Haron 

do 

, do 

Lake  Michigan 

Thander  Bay,  Lake  Hnron 

do 

Lake  Huron 

Long  Lake 

Clear  Lake 


Total 


Place  near  which  deposited. 


WhiteliMh  Point,  Mich 
Sulphur  Island,  Mich  . 

Alcona,  Mich 

do 

North  Point,  Mich  .... 

Oscoda,  Mich 

do 

Detour,  Mich 

Thompson,  Mich 

North  Point.  Mich .... 
Whitefiah  Point,  Mich 

Sand  Beach,  Mich 

Alpena  County.  Mich. 
Oscoda  County.  Mich . 


Number  of 
fry  planted. 


3.000.000 
3.000,000 
3.000,000 
3.000.000 
3,000.000 
3.000.000 
3,000,000 
2.000.000 
2,000,000 
1,000,000 
1.000,000 
2,000.000 
20,000 
50,000 


29,070,000 


Summarp  ofwhikfishfry  distributed  in  the  Great  Lakes,  epring  of  1887. 

Lake  Haron 30,000,000 

Lake  Michigan    17,000,000 

Lake  Erie 12,000,000 

Lake  Ontario 3,000,000 

Clear  Lake 50^000 

Long  Lake 20,000 


Total 62,070,000 

Swmmmry  by  States. 
Michigan 50,070,000 

Ohio 6,000,000 

Indiana 3,000,000 

New  York j 3,000.000 

BBOOK  TROUT. 

■ 

The  spawning  season  of  brook  trout  in  the  Northville  ponds  began 
October  14  and  closed  December  31^  1886.  In  all,  186,750  eggs  were 
taken,  from  which  82,000  were  shipped  and  4,000  fry  hatched  and  re- 
tained at  the  station. 

The  record  of  the  namber  of  eggs  taken  from  females  of  different 
ages,  and  the  table  of  shipments  of  brook-trout  eggs,  are  as  follows  : 

ONE  YEAB  OLD. 


Date. 

Feaales. 

Bgg». 

Date. 

Fttnales. 

EMfs. 

1888. 
October  19 

1 

a 
a 

1 

2 
« 
3 

1 
3 
13 
3 
3 
9 
8 

200 

350 

500 

200 

800 

2,100 

1,000 

400 

1,000 

2,400 

400 

600 

2,000 

1   MM 

1888. 

^OTAmlMT  12  ....... 

11 
1 

e 

10 
25 
14 
18 

5 
19 
15 
10 

8 
17 

2,000 
20O 
1.000 
2,000 
4,200 
2,800 
3,  MO 
1,000 
4.000 
2.000 
1,800 
400 

October  21 

November  14 

October  24 

November  15                  

October  25 

November  17. .. 

October  28 

November  10 

October  30 

November  20      -     - 

XoTomberl 

November  22 

November  2 

November  23 

KoTomberS  .♦ 

November  24 

KoTemberO 

November  27 . 

Kovember? 

November  80    . 

November8 

December  3 . .  . . 

KoTember9 

December? 

Total 

t,m 

Korember  10 

KoT«mberll 

4                   'tm 

213 

47,250 

( 
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TWO  YEAES  OLD. 


Date. 


Females. 


1880. 
>berl4.... 

>ber  18 

»ber22 

»ber23.... 

>ber25 

»ber26 

»ber27 

»ber28.... 
>ber29.... 
>ber30.... 

»ber31 

ember  X  .. 
ember  2  ... 
ember  3  . . 
ember  4  .. 
embers  .., 
ember  6  ... 
ember?  ... 
ember  8  ... 
ember9  ... 
ember  10  .. 
ember  11  . . 
ember  12  . . 
ember  13  .. 


1 
1 
1 
4 
6 
2 
7 
8 
5 
4 
8 
5 

15 
6 
7 
3 

10 
5 
2 
8 
8 
9 

21 
4 


Egga. 


Date. 


600 
400 
400 
2,000 
3,000 
800 
8.400 
3.800 
2.600 
1,600 
2.400 
3.400 
6.200 
2,300 
3.100 
1.600 
4.600 
2.400 
000 
2,800 
3.200 
4.200 
7.400 
1,800 


1886. 
November  15  . . 
November  16  . . 
November  17  . . 
November  18  .. 
November  20  .. 
November  21  ., 
November  22  . . 
November  23  . . 
November  24  . . 
November  25  . . 
November  27  .. 
November  28  . . 
November  30  . . 

December  3 

December  9  — 
December  11... 
December  13... 
December  14 . . . 
December  18... 
December  21... 
December  31 . . . 


Total 


Females. 


9 
7 

18 
7 

19 
3 

11 
5 
5 

15 
5 
1 
7 
7 
8 
6 
3 
2 
6 
3 
6 


801 


Eggs. 


3.200 
2,800 
5,800 
1.600 
9,200 
1,800 
4,400 
2,200 
1,800 
4.800 
2.800 

400 
2.300 
2.800 
2,800 
1,400 
2,000 

000 

i,tm 

1,000 
3.200 


124.200 


THREE  TEARS  OLD. 


•berU... 

ber24... 
ber25... 
berSl... 
ember  1  . 
ember  14 


1 
1 
1 
1 
8 
1 


1,000 

1,200 

800 

800 

5,500 

600 


November  24 
November  25 
November  26 
November  27 

ToUl . . 


400 
2,800 
1,200 
1,000 


15,  300 


Shipments  of  brook-trout  eggs  during  the  season  of  1886-'87. 


te. 


«. 

28 
29 
29 
f?. 
10 
15  1 
25 
9  ! 


Destination. 


Wytheville  fttatlon.  Wytbeville,  Va 

Dr.  E.  G.  Shortlidge.  WilrainKton,  Del 

E.  H.  Frishmath,  Jr..  Pbaadelphia,  Pa 

Dr.  R.  O.  Sweeny.  Saint  Paul.  Minn 

E.  6.  Blackford,  Nmw  York  city,  for  London,  England 

C<^ntral  Station^  W.-isbington.D.C 

Dr.  R.  O.  Sweeny.  Saint  Paul,  Minn 

Total 


No.  of  eggs. 


30,000 

10,000 

5,000 

15.000 

10.000 

5,000 

7,000 


82.000 


RAINBOW  TROUT. 


'he  spawning  of  rainbow  trout  occurred  from  January  6  to  April  25. 
5  total  number  of  eggs  taken  was  196,350;  total  results,  50,000  eggs 
[)ped,  and  25,000^  fry  batebed.  Of  tbe  latter,  300  were  shipped  to  J. 
Miller,  Richmond,  Ind.,  and  the  remainder  were  retained  at  the 
:ion. 

ibout  one-half  the  eggs  were  carried  forward  in  hatching  boxes  as 
al,  and  the  remainder  on  gravel.  The  loss  on  the  eggs  in  trays 
ged  from  *0  to  95  per  cent,  while  with  tkose  on  gravel  the  loss  in 
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uo  iDstauce  wa8  more  thaa  50  per  cent.,  and  in  some  cases  only  5  per 
cent,  the  average  being  about  30  per  cent.  A  number  of  experiments 
were  made  in  carrying  forward  eggs  of  the  same  taking  by  two  systems, 
and  the  results  in  every  instance  were  greatly  in  favor  of  the  gravel 
treatment.  Arrangements  for  handling  a  good  portion  of  this  fall's 
crop  of  brook-trout  eggs  on  gravel  will  be  provided,  and  further  com- 
parative experiments  of  the  two  systems  made. 

A  case  of  20,000  rainbow-trout  eggs  arrived  March  19  from  Baird 
station,  Gal.,  in  a  very  poor  condition.  They  had  evidently  been 
exposed  to  a  high  temperature  in  transit,  as  the  ice  was  all  gone  and 
the  eggs  mostly  hatched.  About  2,500  eggs  were  picked  out  and 
placed  in  hatching  boxes,  where  they  soon  hatched.  The  fry  seemed 
feeble,  and  a  large  percentage  of  them  died  within  a  few  weeks. 

Shipments  of  rainbow-trout  eggs  were  made  as  follows :  March  21, 
25,000  to  the  Michigan  Fish  Commission,  Paris,  Mich. ;  and  April  6, 
25,000  to  Eugene  G.  Blackford,  New  York  city,  for  shipment  to  France. 

The  spawning  record  for  the  rainbow  trout  during  the  season  is  as 
follows: 


Date. 


1887. 


January  6.. 
January  7.. 
January  9  . 
January  12. . 
January  13. . 
January  15.. 
Jiiuuary  16. . 
January  17.. 
January  10.. 
January  21.. 
Januaiy  22.. 
January  23.. 
January  24.  . 
January  25.. 
January  28.. 
January  29.. 
January  30. . 
Fo\)ruary  1 . 
February  3. 
February  4 . 
February  5. 
February  6. 
Fcbniary  7. 
February  9. 
February  11. 
February  12 . 
Feliruary  13. 
February  14. 
February  15. 
February  16. 
February  17. 
Fiibruary  18. 
Fel)ruary  19. 
Fi'bruary  20. 
February  21. 
February  22. 
Feliruary  23. 
February  24 . 
February  26. 
February  27 . 
February  28 

March    i 

March    2 

March    3 

March    i  .... 


Females. 

Eggs. 

3 

2,400 

1 

600 

1 

600 

1 

1,000 

1 

1,000 

1 

1,200 

1 

1.500 

1 

1,200 

2 

2,400 

1 

1,300 

3 

2,300 

4 

2,700 

1 

600 

1 

400 

1 

1,600 

1 

400 

3 

1.800 

2 

1,200 

5 

3,600 

1 

550 

1 

700 

1 

900 

1 

600 

1 

600 

1 

150 

1 

900 

4 

2.800 

r» 

3,550 

9 

6,800  1 

0 

5,  800 

3 

2.400 

G 

3,000 

1 

700 

1 

.^(M) 

4 

2. 000 

4 

2, 9i»0 

5 

3.  0(H) 

11 

U,  900 

3 

1,000 

•» 

IMH) 

1 

f;on 

2 

1.  800 

4 

3,  000 

5  1 

3,  MH) 

3,900 

Date. 


1887. 

March   5 

March   6 

March   7 

March    8 

March    9 

March  10 

March  11 

March  12 

March  13 

March  14 

March  15 

March  16 

March  17 

March  18 

March  19 

March  20 

March  21 

March  22 

March  24 

March  25....: 

March  26 

March  27 

March  28 

March  29 

March  30 

March  31 

April    1 

April    2 

April    a 

April   4 

April    5 

April    7 

April    8 

April    9 

April  10 

April  11 1 

April  12 

April  13 

April  14  

-Vpril  15 

Anril  21 

April  22 

April  25 

Total 


1 
Femalea. 

Eggs. 

4 

1.800 

4 

2,500 

8 

4.800 

10 

5,250 

4 

3,000 

7 

3.900 

8 

4.300 

13 

7,000 

U 

5.100 

2 

1,200 

4 

2.100 

10 

3,000 

2 

1,050 

1 

450 

6 

1.900 

25 

10.900 

18 

6.700 

5 

2,950 

e 

•  1.300 

2 

700 

6 

2,500 

2 

1,000 

8 

2,500 

2 

750 

2 

550 

11 

8.960 

12 

5.400 

6 

3.400 

6 

.      3.600 

4 

2,400 

4 

1.700 

2 

700 

5 

1,800 

2 

600 

3 

1.000 

4 

1.400 

1 

300 

3 

1.200 

3 

1.000 

6 

2.200 

3 

1.500 

1 

200 

1 

150 

375 

196,350 
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BEOWN  TROUT  AND  SAIBLING. 

A  case  coiitaiuing  20,000  brown-trout  eggs  and  15,000  saibliog  e'ggs^ 
shipped  from  Cold  Spring  Harbor,  I^T.  Y.,  by  Fred  Mather;  arrived  at 
North ville  on  March  17  in  Urst-class  condition.  The  saibling  hatched 
soon  after,  but  the  fry  refused  to  eat,  and  most  of  them  died  of  ^'  blue 
sac''  and  starvation. '  Shipments  of  brown-trout  eggs  were  made  as 
follows:  March  21,  2,500  to  Michigan  fish  commission,  Paris,  Mich.; 
and  March  28,  5,000  to  Wisconsin  fish  commission,  Madison,  Wis. 
There  was  considerable  loss  before  hatching,  but  nearly  9,000  fry  were 
hatched  and  retained  at  station. 

Between  November  18  and  December  21  a  total  of  9,400  eggs  of  brown 
trout  were  taken  from  stock  fish  in  the  Northville  ponds,  but  they 
turned  out  quite  poorly,  and  only  1,500  fry  were  hatched.  The  spawn- 
ing record  is  as  follows: 

Recwd  of  brown-trout  spawning,  season  of  1886. 


•                                  1 

Date.       Females. ,       Effga. 

Date. 

Females. 

Egga. 

1886. 
Nov.  18 
22 
23 
25 
28 

? 

1 
1 

1 

1,200 
250 
350 
300 
200 

1886. 

Dec.   13 

14 

18 

21 

Total.. 

11 
5 

2 

1 

5,000 

1,600 

400 

100 

29 

9,400 

LAKE   TROUT. 

No  lake-trout  eggs  were  t>aken,  owing  to  a  lack  of  funds  available  for 
the  purpose.  This  is  greatly  to  be  regretted,  as  no  fish  of  equal  rank 
is  more  easily  propagated,  and,  if  held  in  confinement  until  of  suitable 
size  and  age,  it  is  remarkably  adapted  for  diffusion  to  a  large  range  of 
waters  into  which  the  whitetish,  brook  trout,  rainbow  trout,  and  other 
high-grade  varieties  cannot  be  established.  As  compared  with  other 
trouts,  the  cost  of  obtaining  the  eggs  is  greatly  in  favor  of  lake  trout,  as 
is  also  the  percentage  of  young  that  can  be  reared  in  confinement  until 
of  suitable  size  and  age  for  distribution.  During  the  fiscal  year  a  total 
of  6,150  of  the  lake  trout,  hatched  in  January  and  February,  1886,  were 
delivered  to  cars  No.  2  and  No.  3,  and  distributed  chiefly  in  Ohio,  Indi- 
ana, Kentucky,  and  Tennessee. 
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During  the  fiscal  year  a  total  of  11^97  trout,  ranging  from  eight 
months  to  two  years  old — 6,150  lake  trout,  4,620  rainbow  trout,  and  527 
brook  trout — were  distributed,  as  is  shown  by  the  following  table: 

Diatributian  of  trout  from  Deoemher  1,  1886,  to  March  3,  1887. 


Date. 


Dec.  1 
1 
1 

Jan.  18 
18 

20 
20 
20 

28 
28 

Feb.  1 
1 

12 
12 
21 

Mar.  2 
2 

3 


Kind  of  fish. 


Rainbow  trout. 

Brook  trout 

lAke  trout 


Rainbow  trout. 
Lake  trout 


Rainbow  trout. 

do 

Lake  trout 


Rainbow  trout. 
Brook  trout.... 


Rainbow  trout. 
Lake  trout 


Rainbow  trout. 

LalKO  trout 

do 


Rainbow  trout. 

Lake  trout 

Brook  trout 


Total 


Age  offish. 


8  months 
2  years. . . 
0  mouths 


2  years, 
lyear. . 


2  years 
lyear  . 
1  year  . 


1  and  2  ycara 
1  and  2  years 


lyear  . 

1  year  . 

2  years, 
lyear  . 
lyear  . 


1  and  2  years 

1  year 

lyear 


Car  used. 


No.  3. 
No.  3. 
No.  3. 

Na2. 
Na2. 

No.  2. 
No.2. 
No.  2. 

No.2. 
No.2. 

No.2. 
No.2. 

No.2 
No.2 
No.2. 


No.2.. 
No.2.. 


Number  of 
fish. 


850 

252 

1,300 

1,500 
300 

640 
000 

300 

250 
250 

400 
1.300 

160 
1.350 
1.300 

100 

300 

23 


11,297 


*  Delivered  to  Frank  Elwell.  Owoaso,  Mich. 

NoBTHViLLE,  MiCH.,  August  16, 1887 


XIII.-REPORT  OF  OPERATIONS  AT  THE  U.  S.  SALMON  AND 
TROUT  STATIONS  ON  THE  M'CLOUD  RIVER,  CALIFORNIA, 
FOR  THE  YEARS  1885-'87. 


By  Livingston  Stone. 


SALMON. 


Matters  in  relation  to  salmon  at  this  station  remain  in  mach  the  same 
condition  as  at  the  close  of  my  last  report.  The  property  was  left  in 
charge  of  Mr.  Bobert  Eadcliff ;  bat,  for  various  reasons,  no  active  oper- 
ations were  carried  on  daring  these  years. 

TBOUT. 

The  operations  in  trout  breeding  at  this  station  during  the  past  two 
years  developed  no  new  items  of  special  interest.  The  fishing  in  the 
McGloud  Biver  for  breeders  was  continued  very  much  the  same  as  in 
previous  years,  and  the  station  was  conducted  according  to  the  same 
methods  ^s  heretofore. 

A  few  fmprovements  were  made  during  the  year,  among  which  may 
be  mentioned  the  building  of  two  or  three  new  boats,  and  the  construct- 
ing of  some  ponds  for  growing  the  young  trout,  which  ponds  Mr.  Loren 
W.  Green,  the  superintendent  of  the  station,  says  are  so  carefally  and 
securely  built  that  nothing  can  get  into  or  out  of  them  without  bis 
knowledge. 

The  date  of  the  beginning  of  the  spawning  season  for  the  trout  in 
the  ponds  at  this  station  has  receded  till  now  the  first  eggs  are  obtained 
late  in  December,*  the  first  for  this  season  being  12,500  eggs  which 
were  taken  on  December  26, 1885.  Operations  in  taking  eggs  continued 
from  this  date  until  May  10, 1886,  when  the  spawning  season  closed  for 
that  year.  More  than  220,000  eggs  were  obtained,  as  shown  in  Table 
I,  accompanying  this  report,  which  were  distributed  as  shown  in  Table 
III.  In  1886-'87  over  268,000  eggs  were  taken,  of  which  184,300  were 
disposed  of  as  per  Table  I Y. 

This  total  number  of  eggs  taken  in  1885~'86  was  not  so  large  as  usual, 
owing  chiefly  to  two  misfortunes  that  befell  the  trout  during  the  year. 
The  first  was  another  outbreak  of  the  mysterious  disease  described  in 

•  It  used  to  begin  in  January. 
[1]     S.  Mis.  90 47  737 
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my  last  report,  und  referred  to  more  at  leDgth  under  the  heading  be- 
low, which  carried  off  a  great  many  of  the  breeding  trout;  and  the 
second  was  a  terrible  rain-storm  which  visited  the  McOloud  River  in 
December,  1885,  just  before  the  trout  began  to  spawn,  and  which  forced 
so  much  mud  and  sand  into  the  ponds  that  many  fish  died  from  the 
effects  of  earthy  matter  collecting  in  their  gills.  Specimens  of  trout 
that  died  of  the  disease  and  of  some  that  died  of  earthy  matter  in  their 
gills  were  sent  to  Prof.  S.  A.  Forbes,  of  Illinois,  for  examination. 

Some  brief  memoranda,  which  are  given  in  Table  VI  from  Mr.  Green's 
diary,  contain  information  in  regard  to  the  weather,  the  trout  fishing, 
and  other  matters,  from  September  7,  1885,  to  December  31,  1886. 
Table  Y  is  also  added,  showing  the  temperatures  of  air  and  water  at  the 
station  between  the  same  dates. 

Disease  affecting  rainbow  trout. — Mr.  Green,  superintendent 
of  the  trout  ponds  at  the  McGloud  Biver  station,  described  a  disease 
which  affected  the  rainbow  trout  in  the  ponds  and  river  at  this  station 
during  the  fall  of  1885,  and  caused  the  death  of  many  breeding  fish, 
substantially  as  follows :  * 

The  fish  all  died  in  the  same  way,  being  apparently  in  perfect  health 
up  to  the  time  of  their  being  taken  with  this  disease,  while  none  that 
were  taken  ever  recovered.  By  watching  them  closely,  the  first  symp- 
tom discovered  is  that  the  fish  begin  to  grow  dark  colored,  some  of  them 
nearly  black,  and  about  the  second  day  after  this  they  refuse  food  and 
seem  inclined  to  keep  very  quiet,  and  remain  most  of  the  time  resting 
on  their  left  sides  at  the  bottom  of  the  pond.  This  symptom  differs 
from  any  I  have  ever  witnessed  in  trout  before.  I  have  seen  a  great 
many  fall  sick  and  die,  some  from  old  age,  others  from  bruises  or  fun- 
gus or  other  causes,  but  they  almost  invariably  rise  near  the  surface, 
and  sometimes  so  near  the  top  that  their  back  fins  will  be  out  of  water, 
and  as  they  grow  weaker  they  keep  falling  oft'  towards  the  back  screens; 
but  such  is  not  the  case  with  any  of  these  fish  dying  of  this  disease,  as 
they  lie  on  the  bottom  all  day  long  unless  disturbed,  while  if  disturbed 
they  swim  off  apparently  all  right.  If  taken  from  the  water  they  seem 
to  shake  or  quiver,  and  will  splash  around  quite  lively  for  a  moment. 
They  remain  in  this  state  from  three  to  six  days,  breathing  very  natur- 
ally. I  have  kept  them  seven  days  after  this,  always  lying  on  their 
sides  and  breathing  faster  each  day.  They  seem  to  be  in  no  pain,  but 
simply  stupefied.  I  think  they  would  live  even  longer  than  this  if  it 
was  not  for  the  sediment  that  gathers  in  their  gills  from  their  being  so 
quiet  in  the  water.  Some  of  them  seem  to  cramp  and  their  bodies  will 
be  crooked  and  it  is  almost  impossible  to  straighten  them.  I  have  given 
them  earth,  salt,  and  everything  I  could  think  of  as  remedies,  but  to  no 
avail.  After  they  stop  breathing  it  is  eight  or  ten  hours  before  they 
begin  to  get  stiff  or  look  like  dead  fish,  and  I  have  opened  them  forty- 

•  For  previous  references  to  this  disease  see  F.  C.  Report  for  1885,  p.  134,  and  F.  C. 
BaUetin  for  1885,  p.  472. 
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five  minutes  after  there  was  no  sign  of  breathing  and  no  feeling,  and 
still  found  the  heart  beating.  The  fish  are  all  fat  and  nice  to  look  at, 
and  I  can  find  no  trouble  with  eyes  or  gills  or  any  other  part,  except 
the  stomach  seems  a  little  hard  and  drawn  up,  and  a  hard  and  con- 
tracted yellow  substance  sometimes  appears  around  the  heart  and 
stomach. 

The  disease  has  been  very  severe  in  the  McClond  Eiver,  and  I  feel 
sore  that  it  was  introduced  into  the  ponds  by  transferring  fish  to  them 
from  the  river.  It  seems  to  be  a  clearly  contagious  disease,  as  in  one 
pond,  which  received  no  fish  from  the  river  and  where  the  water  flows 
directly  to  the  pond  from  the  flume  without  running  over  any  other  fish, 
no  trout  have  been  afiected. 

The  water  in  the  river  this  autumn  has  been  much  lower  than  I  have 
ever  known  before,  and  has  been  of  a  milky,  muddy  color  all  summer, 
owing  to  the  overflow  from  Ash  Creek.  The  very  hot  weather  melts 
the  snow  on  Mount  Shasta,  which  has  been  reduced  much  more  than 
Qsual  this  summer  and  fall^  some  of  which  empties  through  this  creek, 
and  when  very  high  the  creek  overflows  its  banks  and  carries  quantities 
of  ashes  into  the  McCloud  Biver. 

The  large  trout  suffered  from  this  disease  much  more  than  the  small 
ones.  It  was  thought  that  the  changed  weather  and  heavy  rains  late 
in  the  fall  would  stop  the  progress  of  the  disease,  but  it  did  not  seem 
to  do  so.  The  temperature  of  the  water  while  the  fish  were  dying  was 
about  53  or  GO  degrees  Fahrenheit. 

Some  specimens  of  these  diseased  trout  were  sent  to  Prof.  S.  A.  Forbes, 
of  Champaign,  III.,  with  the  result  of  his  making  a  careful  examination 
and  reporting  as  follows: 

In  these  six  specimens  the  kidneys  were  evidently  the  principal  seat 
of  disorder,  the  spleen  being  also  considerably  affected,  aud  the  liver 
much  less  so.  The  muscular  tissue  of  the  heart  was  involved  in  the 
single  specimen  that  I  examined  in  that  particular. 

The  kidneys  were  as  black  as  coal  and  as  soft  as  mush,  a  condition 
explained  by  microscopic  sections,  which  show  the  urinary  tubules 
little  altered,  with  their  epithelial  lining  intact,  but  all  the  other  tissues 
(the  connective  tissue,  capillaries,  &c.)  almost  wholly  replaced  by  a 
mere  pulp  of  pigmented  corpuscles,  black  pigment  granules,  and  mi- 
crococci, in  which  lie  imbedded  vast  numbers  of  spherical  corpuscles 
each  containing  an  embryo  parasite.  These  encysted  parasites  are  so 
numerous  that  the  kidney  pulp  is  seen  to  be  everywhere  thickly 
speckled  with  them. 

The  spleen  is  much  pigmented,  like  the  kidneys,  but  less  so,  and 
the  liver  still  less  than  the  spleen,  the  pigment  cells  being  much  the 
most  abundant  about  the  blood-vessels,  and  often  blocking  the  cap- 
illaries, especially  in  the  liver,  and  causing  the  degeneration  of  large 
tracts  of  the  gland  substance.  A  similar  disorganization  of  the  liver 
cells  frequently  appears  at  a  distance  from  arteries  or  veins.     The 
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spleen  and  liver  are  free  from  parasites.  On  the  other  hand,  my  sec- 
tions of  the  heart  show  great  numbers  of  the  kidney  parasites  all  through 
the  "walls  of  that  organ.  I  counted  thirty- three  in  a  single  thin  section. 
A  hasty  examination  of  the  muscular  tissue  of  the  back  showed  none, 
and  the  brain  does  not  contain  them. 

As  matters  are,  I  cannot  doubt  that  these  kidney  parasites  caused 
the  death  of  these  fish.  In  my  previous  and  first  examination  of  these 
fish  I  was  misled  by  the  fact  that  the  first  specimens  from  which  sections 
were  obtained  contained  relatively  few  of  these  parasites,  while  the 
general  appearance  of  the  organs  in  other  respects  was  closely  like  that 
of  the  diseased  herring  from  Lake  Mendota. 

Of  course,  no  practical  conclusiou  can  be  drawn  from  this  until  we 
know  what  these  parasites  are  and  where  they  came  from,  or  in  what 
other  host  they  continue  their  development ;  and  for  this  a  general 
study  of  the  subject  on  the  spot  would  be  necessary. 

Charlestown,  K  H.i  April  30, 1887. 


Table  I. — Record  of  trout  eggs  taken  at  McCloud  River  Station  during  the  season  of 

1885-'86. 


Date. 


1885. 
Docembor  20... 

1886. 

January  4 

Janaary  13 

January  18 

January  23 

January  24 

FebmaVy  1 

February  9 

February  14... 


Females. 


Eggs. 


12,500 


12 

12,200 

23 

21.000 

13 

12. 100 

15 

15.  300 

10 

10,100 

12 

10.150 

11 

10. 050 

14 

10, 100 

Date. 


MarcbO.... 
March  16... 

Aprils 

April  5 

April  12.... 
April  20.... 
April  27.... 

May5 

May  10 

Total 


Females. 


18 
13 
10 
10 
4 
8 
10 
12 
10 


226 


Eggs. 


20,200 
11,500 
10,050 
20,150 

5,025 
10,000 
10.000 
13,000 

8,000 

221,425 


Table  11,— Record  of  trout  eggs  taken  at  McCloud  River  Station  during  th^  season  of 

1886-W.' 


Date. 


188C. 
December  26... 

1887. 

January  4 

January  12 

January  14 

January  26 

January  27 

Januarys! 

February  3 

February  12 

February  15 


Femalea 


8 

20 
7 
4 

15 
18 
20 
22 
15 
12 


7,500 

20,  500 
7.200 
3,000 
13, 000 
13,200 
18, 000 
20,300 
11.000 
13,000 


February  17. 
February  23. 
February  25. 

March  3 

MarchO 

March  20 

March  2».... 

April5 

April8 

AprUU*.... 


Total 


290 


Females. 

EgSs. 

30 

28,000 

10 

10,000 

12 

10,000 

21 

20,500 

5 

5,200 

21 

20.001 

16 

12,000 

16 

10,000 

23 

24,000 

4 

2,000 

268,400 


*  At.  this  date  there  are  53  more  fish  w^U^l)  %re  expected  to  spawiu 
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Tablb  m.—DiBpoBition  of  trout  eggs  from  McCloud  River  Station  during  the  season  of  1886. 


Date. 


Feb. 


1888. 

12 

21 

20 

3 

0 

10 

17 

25 

2 

23 

31 

15 

18 

27 


Apr. 


DispositioxL 


Central  Station,  Washington,  D.  C 

, do 

Lost  by  high  and  mnddy  water. . . 

B.B.  Hodge  Plymoatb.'K.  H 

H.  M.  Garliob8«  Saint  Joseph,  Mo. 

Hatched  for  treat  ponds 

H.  M.  Garliehs,  Saint  Joseph,  Mo . 
H.  A.  Catting,  Plymonth,  N.  H  ... 
B.  E.  B.  Kennedy,  Omaha,  Kebr... 
Otto  Grarom,  Laramie  City,  Wyo. 
A.  W.  A  Id  rich,  Anamosa,  Iowa..., 
Lost  bv  high  and  mnddy  water ... 
H.  M.  Garlichs,  Saint  Joseph.  Mo. 
Hatched  for  river 

Total 


Kamber  of 


12,00C 
12,00C 
20.00C 
12,00€ 
15,00C 
10.00C 
10,000 
10,000 
10,000 
20,000 
10.000 
10,000 
20,000 
5.000 


176,000 


Table  IV.-'Disposition  of  trout  eggs  from  McCloud  River  Station  during  the  season  of  1S87. 


Date. 


1887. 

Jan.  14 
10 
29 

Feb.  12 
17 

Mar.  0 
10 
24 

Apr.    6 

8 

11 


Disposition. 


Central  Station.  Washington,  D.C 

E.  D.  Carlton.  Spirit  Lake,  Iowa 

B.  E.  B.  KennMly,  Omaha,  Nebr 

R.  O.  Sweeny,  Saint  Paul,  Minn 

H.  M.  Garlichs,  Saint  Joseph.  Mo 

F.N.Clark.  North ville,  Mich 

Central  Station.  Washington,  D.C 

R.  Kroeok,  Denver.  Colo 

Central  Sution.  Washington,  D.C 

Hatched  and  planted  in  McClond  River 
do : 

Total  sent 

Lost  flrom  varioos  caoses 

Total  eggs  taken 


Nnmber  of 

«Sgs- 

5.000 

20.000 

10.000 

25.000 

20,000 

20.000 

20,000 

5.000 

20.000 

17.000 

22,300 

184.300 

84.100 

268.400 


am 

Table  V. — Temperatures  of  air  and  water  at  noon  at  McCloud  River  Station  from  Septem- 

her  7,  1885,  to  December  31,  1886. 


■ 

1885. 

1888. 

Day  of  month. 

Sept. 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 

March. 

April. 

• 

o 

o 

60 
60 
60 
60 
60 
60 
58 
58 
58 
58 
58 
58 
56 
56 

C 

o 

68 
52 
52 
52 
54 
50 
50 
52 
40 
48 
48 
48 
46 
'48 

• 

< 

i 

a 

-< 

• 

< 

o 

68 
68 
68 
68 
62 
64 
62 
60 
66 
66 
60 
66 
60 
68 

u 

es 

o 

62 
52 
52 
52 
53 
53 
54 
54 
54 
54 
54 
54 
54 
64 

• 
U 

< 

• 

c 

o 

54 
56 
58 
5(5 
56 
50 
60 
58 
60 
60 
60 
58 
58 

i 

ce 

1 

o 

o 

o 

78 
86 
88 
80 
87 
86 
86 
85 
84 
83 
82 
81 
80 
80 

o 

58 
53 
53 
53 
54 
SO 
50 
50 
48 
48 
48 
48 
48 
48 

o 

58 
60 
62 
62 
66 
60 
56 
64 
54 
58 
56 
60 
60 
1  60 

o 

•  52 
52 
62 
52 
52 
52 
62 
52 
52 
52 
52 
52 
52 
52 

6 

54 

52 
46 

48 
46 
48 
46 
48 
48 
46 
50 
56 
60 
50 

o 

52 
50 
50 
50 
50 
48 
48 
48 
48 
48 
48 
48 
50 
60 

o 

60 
60 
58 
6() 
60 
60 
60 
60 
60 
60 
60 
48 
60 
48 

o 

53 
54 
54 
54 
54 
54 
54 
54 
55 
54 
56 
56 
54 
54 

o 
56 

2 

51 

3 

54 

4 

54 

5 

54 

6 

54 

7 

78 
76 
78 
80 
80 
84 
80 
82 

00 

60 

00 

60 

60 

60^ 

60^ 

00 

54 

8 

51 

9 

54 

10 

54 

11 

54 

12 

54 

13 

54 

14 

68  1   64 
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Table  V . — Temperatures  of  air  and  water  at  noon  at  McClotid  River  Station^  etc, — CoDt'd. 


1885. 

1886. 

Day  of  month. 

Sept. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

March. 

April. 

• 

< 

< 

1 

o 
56 

o 

« 

o 

46 
46 
44 

46 
46 
47 
49 
50 
50 
50 
51 
51 
52 
52 
52 
52 

< 

• 

u 

'm-* 
< 

• 

s 

es 
O 

50 
48 
48 
48 
50 
.50 
51 
51 
51 
50 
50 
50 
51 
50 
50 
52 
62 

• 

< 

i 

*•> 

s 

OS 

»: 
5 

m 

ft 

15 

o 

80 
88 
88 
88 
84 
88 
80 
88 
82 
64 
68 
76 
76 
76 
80 
78 

o 

60 
00 
60 
60 
60 
60 
00 
60 
60 
60 
60 
60 
60 
60 
6U 
60 

o 

79 

78 

78 

80 

58 

80 

76 

74 

74 

74 

78 

76 

80 

80 

78 

76  ! 

78  i 

o 

56 

56 

56 

60 

58 

58 

60 

58 

56 

58 

60 

58 

52 

5( 

56 

56 

52 

0 

52 
52 
52 
52 
52 
52 
52 
52 
.52 
53 
52 
52 
52 
52 
52 
52 
52 

o 

66 
44 

46 
38 
48 
48 
53 
53 
60 
56 
58 
56 
60 
62 
68 
66 
66 

o 

72 
72 
74 
74 
72 
72 
72 
72 
73 
72 
72 
70 
64 
46 

o 

54 
.54 
54 
54 
53 
54 
54 
54 
54 
54 
54 
54 
.54 
52 

o 

48 
48 
49 
50 
56 
58 
.58 
.58 
GO 
.58 
.58 
00 

o 

54 

54 
54 
54 
54 
54 
54 
54 
54 
54 
.54 
.51 

o 

so 

GO 
60 

o 
SI 

16/ 

58  !  42 
56   44 
56   ftO 

54 

17 

fu 

18 

64    ^> 

10 

50 
56 
56 
.56 
56 
56 
56 
56 
58 
58 
56 
56 
56 

50 
48 
46 
46 
50 
53 
48 
46 
51 
54 
56 
54 

66 
06 
68 
72 
74 

.56 

20 

.56 

21 

fiO 

22 

.56 

23 

•M 

24 

K2    .56 

25 

26 

86    56 
78    56 

27 

60  •  54 
04   54 
62  1  .54 
60   54 
6U   54 

I 

78    56 

28 

00    56 

20 

60    56 

30 

..... 

70    54 

31 

. .  1  .  . . 

i 

181 

36. 

Day  of  month. 

Ml 

ly. 

Ju 

DO. 

Ju 

ly. 

A\ 

u 

< 

o 

100 

08 
110 

08 

08 
102 

08 

04 

00 

08 

00 

08 
100 
100 

06 

08 

80 

88 

00 

02 

00 

88 

84 

80 

82 

84 

78 

80 

80 

84 

86 

ig' 

Sept 

• 

Bt 

t: 

9 

ei 

Nov. 

Dc 

• 

m 

< 

(C 

c 

• 
-< 

• 

u 

o 

98 

06 

08 

06 

04 

03 

02 

04 

08 

100 

102 

104 

108 

108 

110 

104 

100 

08 

102 

104 

08 

06 

102 

08 

06 

00 

• 

u 
a 

•♦* 
es 

o 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60. 

61 

62 

62 

62 

61 

60 

60 

60 

61 

60 

60 

60 

60 

60 

50 

60 

60 

60 

60 

60 

m 

u 

2 

es 

• 

< 

0 

78 
80 
84 
P6 
80 
84 
78 
78 
90 
98 
102 
100 
91 
94 
06 
98 
88 
86 
84 
80 

!  78 
8-i 
88 
90 
84 
80 
80 

1  72 
70 
68 

• 

cd 

o 

58 
58 
58 
.58 
58 
58 
58 
58 
58 
59 
60 
60 
59 
59 
59 
59 
58 
.58 
58 
58 
58 
68 
58 
58 
68 
58 
58 
57 
57 
56 

• 

• 

f 

1 

o 

74 
73 

7a 

68 
68 
69 
56 
56 
56 
64 
64 
68 
70 
76 
82 
92 
90 
92 
92 
94 
92 
90 
90 
92 
94 
00 
92 
94 
92 
98 
102 

o 

56 

57 

57 

58 

57 

57 

57 

56 

58 

58 

58 

58 

59 

59 

59 

59 

59 

59 

59 

60 

59 

59 

59 

59 

59 

59 

59 

59 

59 

60 

60 

o 

100 
102 
98 
98 
96 
98 
08 
96 
98 
06 
80 
80 
88 
82 
84 
86 
86 
88 
00 
08 
106 
08 
92 
90 
80 
90 
92 
88 
92 
94 

0 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
61 
60 
60 
60 
60 
60 

o 

60 
60 
62 
60 
60 
60 
60 
60 
59 
59 
59 
59 
60 
60 
60 
60 
60 
59 
59 
59 
59 
59 
58 
58 
58 
58 
58 
58 
58 
58 
58 

o 

66 
70 
66 
66 
64 
60 
64 
60 
62 
60 
58 
58 
5C 
50 
58 
50 
50 
,58 
62 
02 
6<» 
58 
00 
50 
GO 
00 
50 
54 
52 
52 
50 

o 

50 
56 
55 
55 
55 
55 
.54 
54 
54 
54 
54 
54 
53 
53 
.53 
53 
52 
5i 
52 
•52 
62 
52 
52 
52 
52 
52 
51 
50 
50 
50 
50 

o 

48 
48 
49 
50 
46 
44 

o 

.50 
.50 
50 
50 
49 
40 

O 

44 

o 
AH 

2 

44  1   48 

3 

40  :   48 

4 

.^<0  i   49 

5 

52    49 

6 

52  '   40 

7 

44   49 

.50  !  40 

48    48 

8  ./ 

40    48 

9 

48 
40 
49 
44 

49 
40 
49 

48 

.50    49 

10 

52    49 

11 

.50  !   49 

12 

48    48 

13 

46  1  48 
40   48 
42   48 
38   48 
42   48 
42   48 
;  .50   40 
38   48 

48    48 

14 

40    48 

15 

44  i   47 

10 

46    48 

17 

48  1   48 

18 

50  '   48 

19 

52 
52 
54 
5C 
56 
58 
60 
58 
50 
52 
.54 
54 
52 

48 

20 

48 

21 

1  40 
42 
40 
44 
42 
44 
42 
40 

'  48 
46 

•  •  •  • 

48 
48 
48 
48 
48 
48 
48 
48 
48 
48 

49 

22 

50 

23 

.50 

24 

.50 

25 

.53 

26 

52 

27 

60  1  U8 

!  60  1  98 

60  100 

51 

28 

29 

51 
51 

30 

1  60 

1 

96 
94 

51 

31 

51 

I 
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Tablk  VI. — Memoranda  relating  to  the  weather ,  etc.y  at  McCloud  River  Station  from 

September  7,  1885,  to  December  31,  1886. 


Date. 


Condition  of  weather,  etc. 


188S. 

Sept.    7 

Sept    8 


Sept.  9 
Sept.  10 
Sept.  11 
Sept.  12 
Sept.  13 
Sept  14 
Sept  15 
Sept  18 
Sept  17 
Sept  18 
Sept  19 

S^pt  20 

Sept  21 
Sept  22 


Sept  23 
^>ept  24 
Sept  25 

Sept  28 
Sept  27 
Sept  28 

Sept  29 

Sept  30 

Oct  1 
Oct      2 

Oct  3 
Oct  4 
Oct.      5 

Oct  6 
Oct      7 


Oct 
Oct 

8 
9 

Oct 
Oct 
Oct 

10 
11 
12 

Oct 

13 

Oct 
Oct 

14 

15 

Oct 
Oct 

16 

17 

Oct 
Oct 
Oct 

13 
19 
20 

Oct 

21 

Oct. 
Oct 

22 
23 

Oct 
Oct 

24 
2S 

Weather  clear  and  moderate  i    caught 

5   small  troQt:     trout    biting    very 

poorly, 
weather  clear;    water  in  river  quite 

muddy;  caught  7  small  and  1  large 

trout 
Weather  ver>'  nice ;  4  sniall  trout 
Clear  and  nice ;  6  small  trout. 
Weaiher  same  as  usual ;  no  trout. 
Clear  and  warm ;  no  trout. 
Clear  and  nice ;  1  small  trout. 
Weather  very  nice;  no  trout. 
Two  very  large  trout  and  2  small  ones. 
Three  large  trout  and  7  small  ones. 
Weather  nice ;  1  largo  and  5  small  trout. 
Weather  nice ;  1  large  and  15  small  ti  out. 
Cool;  2  small  trout,  bait  very  scarce; 

very  few  salmon  in  river. 
No  trout;  have  sent  tit  Sacramento  for 

siUmon  eggs  for  trout  bait 
Weather  very  nice ;  7  trout. 
Weather  nice,  but  rather  warm ;  1  large 

trout;    some  trout  in  river  looking 

dull  and  sick. 
Weather  very  nice ;  2  large  trout. 
Raining  quite  hard. 
Weather  very  nice ;  no  more  rain ;  no 

trout 
Two  largo  trout,  0  small  ones. 
Weather  nice,  but  warm  ;  4  small  trout. 
Weather  nice;  5  agnail  trout,  found  4 

dead  trout  in  river. 
No  trout;   several  trout  in  river  lying 

on  their  sides,  but  not  dead. 
Two  large  and  2  small  trout ;  trout  dying 

quite  fast  in  river. 
No  trout ;  trout  still  dying  in  river. 
Caught  3  small  trout ;  3  dead  trout  in 

river. 
Weather  nice ;  no  trout 
No  trout;  more  dead  trout  in  river. 
No  trout;  trout  in  ponds  acting  very 

strangely. 
Weather  very  nice ;  2  large  trout  and  4 

small  ones;    some  in  ponds  refusing 

food ;  some  1  ving  on  their  sides. 
Five  large  and  10  small  trout ;  some  in 

ponds  still  refusing  food. 
Two  large  and  2  small  trout 
Weather  cool ;  2  large  and  0  small  trout ; 

3  that  were  lying  on  their  sides  are 

dead ;  a  disease  never  known  before  ■ 

seeminglv  nice,  brlsht  fish. 
Weather  nice ;  caught  4  large  trout 
Two  large  and  5  small  trout 
Six  large  trout;    more  trout  in  ponds 

lying  on  their  sides  and  refusing  to  eat 
Fifteen  large  trout;    5  trout  dead  in 

ponds. 
Two  large  and  5  small  trout 
Have  no  bait;  sent  after  some  salmon 

eggs,  but  got  none. 
Weather  nice;  no  trout 
No  trout;   some  more  trout  in  ponds 

lying  on  their  sides,  but  not  dead. 
Trout  still  lying  on  their  sides. 
Quite  windy;  9  large  and  3  small  trout. 
Clear;  7  large  and  one  small  trout;  flsh 

in  ponds  looking  quite  sickly. 
Seven  large  trout;    10  large  trout  in 

ponds  died  to-day ;  all  look  very  fat 

and  healthy. 
Clear:  7  laree  and  one  small  trout 
No  tront;  those  in  ponds  still  looking 

badly. 
No  trout;  trout  in  ponds  refusing  food. 
No  trout;  thev  bite  verv  badly ;  3  dead 

trout  in  ponds:  all  look  fat;  no  known 

oanse  for  the  disease. 


Date. 


1885. 
Oct.    26 
Oct    27 

Oct 
Oct 

28 
29 

Oct. 

Oct 

Nov. 

Nov. 

Nov. 

30 
31 

1 
2 
3 

Nov. 

4 

Nov. 
Nov. 
Nov. 
Nov. 

5 
6 

7 
8 

Nov. 

•Nov. 
Nov. 
Nov. 

9 
10 
11 
12 

Nov. 

13 

Nov. 

14 

Nov. 
Nov. 

15 
16 

Nov. 

17 

Nov. 
Nov. 
Nov. 

18 
19 
20 

Nov. 
Nov. 

21 
22 

Nov.  23 


Nov.  24 


Nov.  25 


Nov.  26 


Nov. 

27 

Nov. 

28 

Nov. 

29 

Nov. 

30 

Dec. 

1 

Dec. 
Dec. 

2 
3 

Dec. 

4 

Dec 

5 

Doc. 

6 

Dec. 

7 

Dec. 
Dec. 

8 
0 

Condition  of  weather,  etc. 


Clear ;  caught  1  trout 

Four  large  and  2  small  trout;    some 

troutd^ngin  river^  butmore  in  ponds. 
Clear;  no  trout 
No  tront,  5  dead  ones  in  ponds;  look 

fat. 
No  trout ;  etill  looking  badly  in  ponds. 
Raining  a  little ;  no  tront 
Raining  quite  hard  in  afternoon. 
Still  raining  slowly ;  no  trout 
Still  raining;  no  trout;  they  bite  very 

poorly. 
Raining  quite  hard;    water  risen  oon- 

sldcrabfy. 
Heavy  rain ;  water  still  rising. 
Raining  very  hard ;  water  rising. 
Still  raining  quite  hard. 
Raining;  trout  in  ponds  looking  badly; 

4  dead  ones. 
Raining  not  quite  so  hard. 
Clear;  3  more  dead  tront  in  ponds. 
Clear;  no  trout. 
Clear;    more  trout  in  ponds   looking 

sick. 
No  fishing  yet,  water  too  high ;  tront 

still  dyinz. 
Eight  deaa  trout  in  ponds;   no  idea 

what  ails  them. 
Raining  all  day ;  trout  still  look  badly. 
Raining  hard;    water  rising;    3  dead 

trout  in  ponds. 
Raining  hard ;  caught  2  large  trout  in 

fish-trap. 
Water  rising  fast;  1  trout  in  trap. 
Pleasant;  no  trout. 
Trout  still  dying  in  ponds ;  took  out  8 

to-daj'. 
Raining  hard  all  day ;  water  rising  font. 
Raining  very  hard ;  water  high  and  still 

rising;  took  out  of  ponds  5  dead  trout. 
Water  still  rising;    15  fe«t  high  uow; 

logsrunningavertox)S  of  traps;  3dead 

trout  in  ponds. 
Water  very  high  and  still  rising;  one 

boat  swept  awav,  and  one  trap  washed 

out :  water  20  f'oet  high. 
Raining  quite  Hard,  but  water  falling 

some;    snowing  high  up  on  mount- 
ains; 5  dead  trout  in  ponds. 
Raining    slowly;    water    high;    very 

dangerous  crossing  river;    traps  all 

filled  up  with  sand  and  rocks. 
Still  raining;  water  high;  8  dead  trout 

in  ponds. 
Raining  slowly;    water  rising;    snow 

melting  on  mountains. 
Raining  slowly ;  flsh  still  dying ;  no  ai>* 

parent  cause. 
Raining  a  little ;  water  falling ;  caught 

2  trout  in  trap ;  took  13  dead  trout  out 

of  ponds. 
Clear;  water  rising;  snow  on  mount 

aiuM  melting. 
Clear;  water  falling. 
Clear;  water  falling;  10  dead  trout  in 

ponds. 
Cloudy,  bnt  no  rain;    water  falling; 

trout  dying  fast. 
Clear;  water  falling;  15  dead  trout  in 

ponds. 
Morning    foggy ;    no  rain ;    fish  still 

dying. 
Water  low ;  16  dead  trout  in  ponds ;  all 

look  fat. 
Cloudy ;  some  fish  in  ponds  looking  sick. 
Cloudy,  bnt  no  rain;   shipped  4  specl- 

mens  of  diseased  trout  to  Professor 

Forbes;    took  18  dead  trout  IhMD 

ponds. 
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Table  VI. — Memoranda  relating  to  wealherf  etc. — Contiuued. 


Date. 


1885. 
Deo.  10 

Dec 
Dec 
Dec 
Dec 
Dec 

11 
12 
13 
14 
15 

Dec. 

10 

Dec. 

17 

Dec. 
Dec. 
Dec 

18 
19 
20 

Dec. 
Deo. 

21 
22 

Dec  23 


Dec  24 


Dec  25 


Deo.  26 


Deo.  27 


Deo. 

28 

Doc 

20 

Dec 

30 

Dec. 

31 

1886. 

Jan. 

1 

Jan. 

2 

Jao. 

3 

Jan. 

4 

Jan. 

5 

Jan. 

n 

Jan. 

7 

Jan. 

8 

Jan. 

0 

Jan. 

10 

Jan. 

11 

Jan. 

12 

Jan. 

13 

Jan. 

14 

Jan. 

15 

Jan. 

16 

Jan. 

17 

Jan. 

18 

Jan. 

19 

Jan. 

20 

Jan. 

21 

Jan. 

22 

Jan. 

23 

Jan. 

24 

Jan. 

25 

Jan. 

26 

Jan. 

27 

Jan. 

Condition  of  weather,  etc 


Raining,  but  water  falling;    fish  still 

dying. 
Clear;  13  doaJ  trout  in  ponds. 
Clear;  tooic  8  dt-atl  trout  out  of  ponds.  - 
Clear ;  flsh  in  ponds  looking  sioK. 
Clear ;  some  finii  in  ponds  refusing  food. 
Kaining  hartl  all  day ;  20  dead  trout  iu 

ponds. 
Raining  bard;    water  standing  about 

the  same. 
Raining;  water  3  feet  bi;;hor;  11  dead 

treat  in  ponds. 
Clear;  5  dead  trout  in  ponds. 
Clear;  water  low. 
Cloudy;    water  low;    8  dead  trout  lu 

ponas. 
Raining  all  day ;  6  dead  trout  in  ponds. 
Raining  all  day ;  caught  10  largu  trout 

in  trap. 
Raining  h.ird ;  water  rising  fast;  cannot 

cross  river;  caught  7  trout  in  trap; 

wat«r  ill  ponds  muddy. 
"WaterlO  feet  high,  ruu'ninz  over  top  of 

traps;  raining  nard;  14  dead  trout  in 

ponds ;  ponds  very  muddy. 
Raining  very  hard ;  water  15  feet  liigh, 

but  not  lising  any  more;    trout  iu 

ponds  still  dying. 
Clear,  and  water  falling;    water  very 

nigh  in  creek;   cau  not  get  iu  traps'; 

began  to  take  oggA. 
Clear;  water  falling  fast;  nights  cool; 

eggs   doing   well;   8  dead   trout  in 

ponds. 
Cloudy ;  more  rain ;  water  rising. 
Kaining ;  water  high ;  eggs  doing  well. 
Clear;  water  falling;   3  dead  trout  iu 

ponds. 
Clear ;  nights  cool ,  oggs  doing  nicely. 

Clear ;  water  falling. 

Clear;  5  dead  trout  in  ponds. 

Clear;  eggs  ({oing  well. 

Clear. 

Clear;  no  trout  running  np  traps. 

Clear;  eggs  doing  welL 

Clear ;  4  dead  troat  iu  ponds. 

Clear;    disease   seems   to   bo   leaving 

trout  a  little. 
Clear;  eggs  doing  nicely. 
Clear;  flsh  seem  to  bo  looking  a  little 

better. 
Clear ;  3  dead  trout  in  ponds. 
Cloudy ;  eggs  doing  wuU. 
Raining  a  little;  1  deail  trout  in  ponds. 
Raininff  all  day,  but  not  hard. 
Still  raining. 

Clear;  eggs  looking  well. 
Clear,  though  evening  u  little  cload3\ 
Snowstorm  of  about  2  inches. 
Raining  hard  all  day. 
Raining  hard ;  water  rising  fast. 
Clear ;  water  falling. 
Raining  very  hartl;    water  high;    no 

trout  running. 
Raining  hard ;  water  rising  fast ;  caught 

8  trout  in  trap. 
Raining  very  hard ;  water  high,  and  still 

rising. 
Clear  in  morning,  sunshine  at  noon,  and 

olondy  and  raininc  in  evening :  water 

rising;  caught  H  trout  in  trap ;  2  dead 

trout  in  ponds :  water  muddy. 
Raining  hard  all  day ;  caught  2  large 

trout  in  trap;  water  rising;   expect 

to  lose  20.000  eggs  by  liigh  water. 
Raining  hanl ;  water  very  high  ;  water 

comiiig    into    hatching-house   th\pk 

with  rand. 
Raining  hard ;  water  rVaVn^  Mid  mvidd^  \ 

no  flab  to-day. 


1 

Date. 

188£ 

>. 

Jan. 

29 

Jan. 

30 

Jan. 

31 

Fob. 

1 

Feb. 

2 

Feb. 

3 

Feb. 

4 

Feb. 

5 

Fob. 

G 

Feb. 

t 

Feb. 

8 

Feb. 

n 

Feb. 

10 

Feb. 

11 

Feb. 

12 

Feb. 

13 

Feb. 

14 

Feb. 

15 

Feb. 

16 

Feb. 

J7 

Fob. 

18 

Feb. 

19 

Feb. 

20 

Feb. 

21 

Feb. 

22 

Fob. 

23 

Feb. 

24 

Feb. 

25 

Fob. 

26 

Feb. 

27 

Feb. 

28 

Mar. 

1 

Mar. 

2 

Mar. 

3 

Mar. 

4 

Mar. 

5 

Mar. 

G 

Mar. 

7 

Mar. 

8 

Mar. 

0 

Mar. 

10 

Mar. 

11 

Mar. 

12 

Mar. 

13 

Mar. 

14 

Mar. 

15 

Mar. 

16 

Mar. 

17 

Mar. 

18 

Mar. 

19 

Mar. 

20 

Mar. 

21 

Mar. 

22 

Mar. 

23 

Mar. 

24 

Mar. 

25 

Mar. 

26 

Mar. 

27 

Mar. 

28 

Mar. 

29 

Mar. 

30 

Mar. 

31 

Apr. 

1 

Apr. 

2 

\\  k^t. 

3 

\ 

Condition  of  weather,  etc. 


Raining  hard;  water  high;  no  trout; 

lost  20.000  eggs. 
No  rain,  but  olondy;  no  mail:  cannot 

cross  rivers. 
Clear;   water  falling  a  little;   1  dead 

troat  in  ponds. 
Clear;  water  falling;   caoght  3  troat 

iutrap;  mail  came  •to-day. 
Cloudy  and  misty  ;  no  hard  rain  ;  water 

falling. 
CloM",  and  water  falling ;  troat  in  ponds 

looking  mnch  better,  and  eating  well. 
Clear ;  water  getting  quite  low  ;  caught 

in  trap  5  female  trout  anil  4  raa]<»s. 
Clear;  water  falling ;  no  trout  to-day. 
Cloar ;  no  trout ;  flsh  in  ponds  looking 

well. 
Clear ;  water  low ;  no  fish  running. 
Clear;  flsh  in  ponds  eating,  and  looking 

nicely. 
Cloudy,  bat  no  rain ;  ogg»  doing  weU. 
Clear. 
Cloudy,  and  a  little  rain  in  morning; 

afternoon  clear. 
Clear;   young  troat  hatched  oat  and 

looking  nicely. 
Clear;    flsh  in  ponds  doing  well,  and 

yonng  fish  doing  splendidly. 
Clear;  water  low ;  no  fish. 
Clear ;  water  low. 
Clear;  eggs  doing  well. 
Clear;  water  very  low. 
Cle^r. 

Clear;  eggs  doing  welL 
Clear;  water  low. 
Clear ;  all  the  flsh  doing  very  welL 
Clear;  eggs  doing  welL 
Clear ;  water  low. 

Clear;  little  fish  looking  very  nicely. 
Clear ;  all  the  flsh  eating  nicely. 
Clear;  water  low. 
A  little  oloady. 

Heavy  snow-storm,  very  large  flakes: 
raining  at  noon,    mountains  covered 
with  snow ;   son  shining  by  spells  in 
the  afternoon. 
Clear;  water  very  low. 
Clear;  flsh  doing  splendidly. 
Clondy,  bat  no  rain. 
Raining  slowly ,  eggs  doing  well. 
Raining  slowly  ;  fish  doing  nicely. 
Still  raining  a  litUe. 
Raining  a  very  little. 
Clear;  fish  looking  splendid!}-. 
Rather  rainy. 
Clear. 

Clear;  eggs  doing  well. 
Clear;  all  flsh  doing  well. 
Clear. 

Clear;  little  flsh  eating  nicely. 
Clear. 

Cloudy,  but  very  little  rain. 
Rather  cloud  v;  eggs  and  flsh  doing  well. 
Cloudy ;  all  fish  looking  well. 
Cloudy;  water  low. 
Clear. 
Do. 
Clear;  a  little  wind. 
Cloudy. 

Clear;  strong  north  wind. 
Clondy  and  windy;  all  flah  looking  weU. 
Clear;*  eggs  doing  well. 
Clear. 

Do. 
Clear  and  very  pleasant. 
Clear. 

Clear ;  all  fish  looking  nicely. 
Clear;  little  flsh  growing  rapidly. 
Clear;  water  low. 
Clear. 
\  OfiAS',  water  very  low. 
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Tablb  VI. — Memoranda  relating  to  the  weather ,  etc. — Continaed. 


D»t6. 


1886w 

Apr.  5 

Apr.  6 

Apr.  7 

Apr.  8 

Apr.  0 

Apr.  10 

Apr.  11 

Apr.  12 

Apr.  13 

Apr.  14 
Apr.  15 

Apr.  16 

Apr.  17 
Apr.  18 

Apr.  19 
Apr.  20 

Apr.  21 
Apr.  :!2 
Apr.  23 
Apr.  24 
Apr.  25 

Apr.  26 

Apr.  27 

Sept    6 

Sept.   7 

Sept.  8 
Sept.  9 
Sept.  10 

Sept  U 

Sept  12 
Sept  13 
Sept  14 
Sept  15 

Sept  16 
Sept  17 
Sept  18 
Sept  10 
Sept  20 
Sept  21 
Sept  22 
Sept  23 
Sept  » 
Sept  25 
Sept  26 
Sept  27 

Sept  28 
Sept  29 
Sept  30 
Oct  1 
Oet  2 
Oet  3 
Oet  4 
Oct 
Oct 
Oct 
Oct 
Oct 
Oet.  10 
Oct  11 
Oct    12 


Oct  13 
Oct  14 
Oct.    15 


Condition  of  weather,  etc. 


Clear;  eges  doing  well. 

Clear ;  fiBh  all  eating  well. 

Began  raining,  Tory  dismal  day. 

Balning  harcT;  river  rising. 

Stni  raining  qnite  hard. 

Still  raining ;  ecga  doing  welL 

Not  raining  quite  so  hanl. 

Raining  hard;  water  rising. 

Still  rauiing  hard ;  water  high  and  fast 

rising. 
Still  raining ;  water  rising  fast. 
Baining  very  hard ;  water  higher  than 

heforo  this  winter. 
Still  raining  a  little ;  water  high ;  snow 

on  moantains. 
Not  raining  much ;  water  still  rising. 
Ko  rain ;  water  very   high,   bat  not 

rising. 
Ho  rain ;  water  still  pretty  high. 
No  rain;  water  falling  {  Ifttle  fish  doing 

w^U. 
Clear  and  nice ;  water  falling  fast. 
Very  nice ;  fish  all  doing  well. 
Splendid  day;  water  quite  low. 
Very  nice  and  warm ;  water  low. 
Splendid  weather;  little  fish  growing 

rapidlv. 
▼ery  nice;    flsh*traps  all  very  hadly 

damaged  by  recent  high  water. 
Splendid  weather;    clearing  outfith* 

traps. 
Weather  clear,  with  strong  north  wind ; 

began  fishing  to-day ;  caoght  1  large 

and  5  small  trout 
Continued  north  wind ;  almost  impossi- 
ble to  stay  on  the  water. 
North  winU ;  no  trout 
North  wind;  caught 6  small trobt 
North  wind  in  forenoon ;  clear  and  still 

in  afternoon ;  caught  5  small  trout 
Hot  and  smoky,  no  wind;    caught  4 

small  trout ;  iMrge  trout  very  scarce. 
Hot  and  smoky ;  no  trout. 

Do. 
Clear;  no  trout 
Clear;    caoght  1  large  trout;  fishing 

very  poor. 
Caognt  8  small  trout 
Clear;  fishing  poor. 
Clear;  trout  not  biting. 
Clear. 
I  Caught  18  nice  trout 
Clear ;  no  trout. 
Clear;. caught  7  small  trout 
Clear;  no  trout 

Do. 
Clear ;  0  small  trout 
Clear;  no  trout 
Clear ;  5  small  tront ;  few  largo  ones  in 

river. 
Clear ;  6  small  trout. 
Clear;  water  low:  no  trout 
Strons  north  wind ;  no  trout 

Do. 
Clear;  no  fish. 
Clear ;  9  small  trout 
Clear;  no  trout 
Do. 
Do. 
Da 
Clear ;  2  small  trout 
No  truut;  moved  boat  up  the  river. 
Clear:  no  trout 

Do. 
Clear;    0   large   tront   and    12    small 

ones. 
Clear ;  no  trout 
Cloudy;  no  trout 
Itaining  hard  in  evening. 


Date. 


1886. 
Oct.  16 
Oct  17 
Oct.  18 
Oct  19 
Oct  20 
Oct.  21 
Oct  22 
Oct  23 
Oct.  24 
Oct  25 
Oct  26 
Oct.  27 
Oct  28 
Oct.  20 
Oct  30 
Oct  81 
Nov.  1 
Nov.  2 
Nov.  3 
Nov.  4 
Nov.  6 
Nov.  6 
Nov.  7 
Nov.    8 

Nov.  9 
Nov.  10 
Nov.  11 
Nov.  12 
Nov.  13 
Nov.  14 
Nov.  15 
Nov.  10 
Nov.  17 
Nov.  18 
Nov.  10 
Nov.  20 
Nov.  21 
Nov.  22 
Nov.  23 
Nov.  24 
Nov.  25 
Nov.  20 
Nov.  27 
Nov.  28 
Nov.  29 
Nov.  30 
Dec.  1 
Deo. 
Deo. 
Deo. 
Dec. 
De& 
Dec. 
Doc 
Deo. 
Dec.  10 
Dec.  11 
Doc.  12 
Dec  13 
Doc.  14 
Dec  15 
Dec  16 
Dec  17 
Dec  18 
Doc  19 
Dec  20 
Dec  21 
Dec  22 
Dec  23 


Condition  of  weather,  eta 


Dec 

24 

Dec. 

25 

Dec 

20 

Dec. 

27 

Dec. 

28 

Dec 

29 

Dec 

30 

Doc 

31 

Clear;  15  large  and  3  small  trout 
Strong  north  wind ;  no  trout 
North  wind  and  very  cloudy ;  no  trout 
Clear;  no  trout 

Do. 
Clear;  no  trout  biting. 
Cloudy ;  no  trout 

Do. 
Clear;  no  trout 
Cloudy,  without  rain ;  no  flah. 
Cloudy ;  fish  not  biting. 
Clear ;  no  trout 

Dc 

Dc 

Do. 
Clear;  nights  cooL 
Clear  and  pleasant 

Do. 
Clear;  tront  not  biting. 

Do. 

Do. 

Do. 
Very  cloudy,  with  some  rain ;  troul  not 

biting. 
Days  clear  and  nights  cooL 

Do. 
Clear;  no  tront  biting. 

Do. 

Dc 
Cloudy,  but  no  wind. 
Cloudy,  with  wind- 
Clone^,  with  strong  north  wind. 
Cloudy;  no  trout  biting. 

Do. 
Cloudy ;  caught  13  trout 
Heavy  rain  lul  night 
Cloudy;  night cooL 
Cloudy,  but  no  rain. 

t>o. 

Do. 
Clear  and  pleaaant 

Da 
Cloudy;  caught  18 trout 
Cloudy;  no  trout 
Cloudy;  13  tront 
Clear;  5  trout 
Cloudy ;  no  trout 

Da 
Clearand  pleasant ;  no  trout 

Da 

Da 
Clear. 

Do. 
Clear,  with  north  wind. 

Da 
Cloudy,  with  south  wind. 
Very  cloudy. 

Da 

Da 
Very  cloudy,  but  no  rain. 

Da 
Raining  slightly. 
Cloudy,  but  not  raining. 
Clear  and  pleasant 
Cloudy,  but  no  rain. 
Cloudy;  working  on  fish-traps. 
South  wind ;  working  on  fish-traps. 
Began  raining  in  afternoon. 
Raining  slowly;   fishing  in  river   all 

done ;  no  tront  in  fish-traps  as  yet 
Water  3  feet  higher  than  usual. 
Raining  slowly. 
Raining  again  quite  hard. 
Raining  very  hard. 
Water  very  muddy  and  rising. 
Raining,  but  water  falling. 
Clear;  water  falling. 
Rained  hard  all  night 


XIV.-REPORT  ON  THE  PROPAGATION  OF  PENOBSCOT  SALMON 

IN  1886-'87. 


By  Charles  G.  Atkins. 


The  number  of  salmon  purchased  for  breeding  purposes  at  the  Pe- 
nobscot Station  in  1886  was  limited  to  205,  which  were  received  between 
May  29  and  June  8.  By  collecting  them  thus  early  it  was  hoped  that 
we  might  avoid  in  great  measure  the  losses  that  annually  decimate  the 
stock  of  salmon  during  the  transfer  from  the  weirs  to  the  inclosure, 
aod  also  while  confined  during  the  summer  months  in  Dead  Brook. 
These  hopes  were  only  partially  realized.  There  were,  to  be  sure,  no 
deaths  in  transit,  but  out  of  the  205  placed  in  the  inclosnre  only  147  (or 
72  per  cent.)  were  recaptured  in  the  fall.  This  is  a  less  favorable  result 
than  in  1885,  when  the  collection  of  salmon  was  continued  till  June  20, 
and  when  72  per  cent,  of  the  whole  number  purchased  and  82  per  cent, 
of  those  actually  placed  in  the  inclosure  were  saved  and  made  service- 
able in  the  falL  The  deaths  in  the  inclosure  occurred  for  the'most  part, 
as  usual,  soon  after  the  salmon  were  inclosed,  and  thus  before  the  height 
of  the  summer's  drouth  or  heat.  Of  48  whose  remains  were  found  33 
were  discovered  in  June,  9  in  July,  and  6  in  August,  the  last  6  bearing 
evidence  of  having  been  dead  from  ten  to  twenty  days. 

This  was  a  year  of  large  salmon  in  the  Penobscot.  The  average  of 
the  estimates  of  the  entire  stock  collected  was  16.47  pounds.  At  the 
spawning  season  those  remaining  on  hand  were  found  to  average  14.47 
pounds  in  weight  and  34  inches  in  length,  including  all  the  males  and 
gravid  females. 

The  spawn  was  taken  at  the  usual  date,  and  the  101  females  recov- 
ered yielded  a  total  of  1,158,776  eggs,  an  average  of  11,473  each. 

The  development  of  the  embryos  up  to  the  shipping  point  was  at- 
tended with  a  loss  of  59,776,  or  5.2  per  cent.  The  loss  from  non-impreg- 
nation was  estimated  at  21,035,  or  1.8  per  cent.  Among  the  rejected 
eggs  was  an  entire  lot  of  very  small  and  evidently  worthless  eggs  which 
were  thrown  out  in  a  mass  soon  after  placing  them  in  the  hatchery. 
Leaving  the^e  out  of  the  account,  the  total  loss  appears  to  have  been 
but  3.9  per  cent,  a  very  satisfactory  result. 

The  net  stock  of  eggs  available  for  division  among  the  subscribers 
to  the  fund  was  1,099,000,  of  which  there  were  awarded  to  the  State  of 
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Massachusetts  320,000,  and  to  the  U.  S.  Commission  of  Fisheries  779,000. 
Out  of  the  latter,  25,000  were  reserved  for  experiments  in  rearing  and 
feeding  at  the  Bucksport  Station,  but  were  subsequently  liberated 
(June  13)  in  Craig's  Pond.  The  remainder  were  distributed  as  per  fol- 
lowing schedule : 

Tablk  I. — Statement  of  shipments  of  salmon  eggs  from  the  Penobscot  Station  in  1887, 

from  the  stock  collected  in  1886. 


Date. 


1887. 
Feb.   1 


3 

8 

21 

23 

24 

28 


CoDHignee  and  address. 


F.  Mather,  Cold  Spring  Harbor, 
li.x      ........................ 

F.  A.  Walters,  Bloomingdale, 
N.Y 

E.  B.  Hodge,  Plymouth,  N.  H  . . . 

E.  B.  Ho<Ige.  PI yroonth.  N.  H  . . . 

F.  Mather,  Coltf  Spring  Harbor, 
N.Y 

F.  Mather,  Cold  Spring  Harbor, 
N.Y 

W.  H.  Munson,  Grand  Lake 
stream.  Me 

W.  H.  Manson,  Grand  Lake 
Stream,  Me 


Total 


Belong- 
ing to 
Massa- 
chusetts. 


110, 000 
210.000 


820,000 


Belong- 
ing  to 
United 
States. 


250,000 

250,000 
100,000 


40,000 
10,000 
89,000 
15,000 


754,000 


Total. 


250.000 

250,000 
210,000 
210,000 

40,000 

10,000 

89,000 

15,000 


1,074.000 


o 
a  ^ 


4 
3 

4 

1 
1 
2 
1 


20 


a 

—  u 
H 


Dayt. 

3 

6 
2 
2 

3 

3 

3 

3 


Condition  on 
unpacking. 


9tM 

^1 


Excellent 

Good. 
Good. 
Good. 

Excellent. 

Excellent. 

Good. 

Gtood. 


479 

5e 
23 
40 


40 

37 

0 

715 


Table  II. — Observations  on  temperature  of  Eastern  River  at  Orland  Lower  Dam,  June, 

1886. 


[During  the  period  while  breeding  salmon  are  nsnallj  collecting.] 


Date. 


1886. 

Juno    1 

2 

2 

3 

3 

4 

4 

5 

5 

G 

7 

7 

8 

8 

0 

10 

11 

12 

13 


Hour. 


G   p.  ra \. 

8   a.  in 

6  p.m 

8    u-m 

5|  p.  m , 

8   a.  m 

5   p.  m 

K   a.  ni 

5    p.  ra 

Xo  obHorvation 

8   a.  Ill 

5}  J),  ni 

8   a.m 

r>i  p.  m 

7  a.  m 

7  a.m 

8  a.ni 

8   a.  m 


Temper- 
ature. 


°F. 


No  observation 


66 

65 

64 

62 

64 

63^ 

66 

65 

06| 


66 
68 
67 
68 
67 
67 
68 
68 


Date. 


1886. 
June  14 
14 
15 
16 
17 
17 
18 
18 
19 
10 
20 
20 
21 
21 
22 
25 
26 
28 


Hoar. 


Temper- 
atare. 


8  a.m 

5}  p.  m 

8  a.m 

8  a.m 

7^a.m 

5}  p.  m 

8  a.m 

5^  p.m 

8  a.m 

5|  p.m 

8  a.m 

54  p.m 

8  a.m 

5(  p.m 

7  a.m 

5  p.  m 

8  a.m 

4|p.m , 


op. 


70 
68 
69 
09 
71 
79 
71 
79 
71 
79 
71 
71 
72 
71 
71 
70 
71 
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Table  III. — Observationa  on  temperature  of  Dead  Brook  (at  the  salmon  inoloeures),  1836. 

[NOTB.— These  obserTations  were  taken  between  5  and  6  a.  m.] 


Day  of 
month. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16 


June. 


OF. 


67 
51 
55 
54 
53 
56 
56 
58 
60 
58 
55 
55 
56 
58 


July. 


op. 
54 
58 
64 
62 
60 
60 
65 
66 
63 
63 
50 
58 
58 
60 
62 
60 


Au- 
gust. 


OF. 
64 
64 
63 
63 
58 
58 
57 
60 
60 
50 
60 
62 
60 
60 
58 
56 


Septem- 
ber. 


op. 
56 
54 
54 
54 
55 
55 
62 
61 
60 
62 
63 
61 
60 
60 
56 
51 


Octo- 
ber. 


OF. 
52 
50 
44 
44 
46 
45 
43 
47 
48 
47 
48 
48 
47 
45 
55 
45 


Day  of 

month. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
20. 
30. 
31. 


June. 


op. 
60 
62 
56 
56 
56 
57 
60 
61 
59 
58 
60 
60 
58 
65 


July. 


op, 
60 
62 
62 
68 
58 
58 
52 
65 
55 
62 
62 
62 
63 
62 
65 


Au. 

Septem- 
ber. 

gust. 

op. 

op. 

52 

52 

52 

52 

52 

54 

58 

52 

52 

48 

58 

44 

68 

42 

53 

44 

52 

44 

58 

48 

58 

54 

60 

50 

60 

52 

54 

62 

60 

Octo- 
ber. 


op. 
35 
36 
52 
87 
37 
40 
37 
36 
36 
35 
34 
40 
40 


Table  IV. — Obeervations  on  temperature  of  water  in  the  hatchery  at  Craig's  Brook,  OcUh 

her,  1886,  to  June,  1887. 

[Taken  m  the  morning.] 


Day  of  month. 


1. 
2. 

3 
4 

5 

6 

7 

8 

9 
10 
U 
12 
13 
14 
15 
16 
17 
18 
19 
20 
31 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Mean 


1886. 


Octo- 
bcr. 


op. 


48 
50 
52 
50 


50 


Novem 
ber. 


op. 
51 
52 
52 
52 
52 
52 
50 
46 
44 
48 
50 
46 
42 
44 
41 
41 
42 
42 
43 
42 
42 
40 
40 
44 
40 
40 
38 
36 
36 
42 


44.3 


Decern' 
ber. 


op. 
30 
36 
36 
32 
33 
34 
33 
34 
36 
33 
36 
36 
36 
34 
34 
33 
32 
32 
34 
34 
34 
34 
34 
34 
34 
33 
34 
34 
34 
32 
32 


34 


Janu- 
ary. 


op. 
34 
34 
33 
32 
34 
34 
34 
33 
32 
32 
32 
34 
33 
81 
32 
82 
31 
82 
31 
32 
34 
34 
34 
34 
34 
34 
32 
32 
34 
34 
34 


33 


1887. 


Febru- 
ary. 


op. 
33 
33 
32 
32 
32 
32 
32 
32 
33 
33 
34 
34 
33 
33 
34 
34 
34 
34 
33 
84 
32 
34 
34 
84 
38 
34 
33 
33 


33.1 


March. 


op. 
32 
32 
33 
33 
33 
33 
33 
33 
33 
34 
33 
33 
33 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
33 
33 
33 
33 
34 
34 
31 
34 


33.4 


April. 


op. 
34 
34 
34 
34 
34 
34 
34 
33 
84 
35 
35 
84 
34 
34 
34 
84 
34 
34 
34 
35 
35 
34 
36 
36 
86 
35 
35 
35 
36 
36 


34.5 


May. 


op. 

■  •  •  ■  ml 

36 
38 
38 
88 
42 
43 
42 
44 
44 
42 
43 
43 
44 
47 
48 
48 
50 
52 
54 
54 
53 
56 
56 
56 
56 
56 
54 
54 
55 
56 


48 


Jane. 


op. 
64 
56 
56 
65 
64 
66 
58 
68 
58 
67 
57 
57 
67 


56.4 


BucKSPOET,  Mb.,  November  8, 1887. 


XV.-REPORT  ON  THE  PROPAGATION  OF  SCHOODIC  SALMON  AT 
GRAND  LAKE  STREAM,  MAINE,  IN  1886-'87. 


By  Chas.  G.  Atkiks. 


The  management  of  the  Schoodic  Station  for  this  year  was  placed  in 
the  hands  of  the  assistant  saperintendent,  Mr.  W.  O.  Back,  of  Bucks- 
port,  whose  chief  helper  was  the  experienced  foreman,  Mr.  William  H. 
Manson,  of  Princeton,  who  has  served  the  station  in  that  cipacity  since 
its  organization,  and  to  whose  skill  and  fidelity  the  success  of  the  work 
has  been  largely  due. 

Mr.  Munson  began  work  the  first  of  September  and  placed  the  barrier- 
nets  across  the  outlet  of  Grand  Lake  on  the  15th  of  that  mpnth.    The 
poands  were  built  at  the  usual  date,  and  made  ready  for  the  capture  of 
fish  on  the  28th  of  October.    The  run  of  fish  was  rather  small,  not  quite 
eqaal  to  that  of  1885.    Of  the  752  taken  in  all,  505,  or  67  per  cent.,  were 
females,  and  247,  or  33  per  cent.,  males.    The  fish  proved  of  satisfactory 
size  and  fecundity,  the  females  yielding  an  average  of  1,935  eggs  each, 
a  higher  rate  than  ever  before  observed,  except  in  1884,  when  the  yield 
was  2,349  eggs  per  fish. 

The  fishing  and  spawn-taking  was  accomplished  under  the  disadvan- 
tage of  very  low  water  and  a  current  too  sluggish  to  attract  the  fish  into 
the  inclosures  so  freely  as  desirable,  and  a  larger  number  than  usual 
spawned  on  the  shallows  above  our  nets.  But  for  extra  exertions  to 
capture  the  recusants,  by  stretching  additional  nets,  the  loss  from  this 
cause  would  have  been  very  serious. 

In  1885,  at  the  close  of  the  work  of  spawn-taking,  the  greater  num- 
ber of  the  salmon  in  hand  were  marked  by  cutting  out  a  V'^b^P^<l  piece 
from  the  outer  margin  of  the  anal  fin.    This  year  all  the  salmon  that 
were  handled  were  closely  scrutinized  for  these  marks,  and  56  of  them  (5 
males  and  51  females)  were  found  to  bear  what  appeared  to  be  the  mark 
sought  for.    In  each  of  these  cases  there  was  a  distinct,  well-defined 
triangular  transparent  spot  in  the  requisite  position.    It  appeared  as 
thoogh  the  rays  and  integuments  had  been  reproduced  so  as  to  com- 
pletely fill  out  the  outline  of  the  fin,  but  that  the  new  growth  had  as 
^^et  assumed  no  color.    So  distinct  were  these  marks  that  both  Mr. 
ifiack  and  Mr.  Munson  were  fully  convinced  that  they  were  the  marks 
of  1885.    Such  a  result  was  unexpected  and  great  interest  will  attach 
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to  a  repetition  of  the  experiment.  These  56  marked  fish  average  in 
weight  3.4  ponnds,  and  in  length  20.5  inches,  in  both  points  less  than 
the  general  average  of  1885.  For  a  more  exact  experiment  Mr.  Back 
has  devised  a  system  of  marks  consisting  of  holes  to  bo  punched  through 
the  fins,  by  which  numerals  can  be  indicated  and  individual  fishes  identi. 
fied  on  their  return,  and  these  marks  were  applied  to  a  large  part  of  the 
fishes  handled  in  188G. 

The  eggs  obtained  numbered  in  all  942,500.  They  were  all  placed  for 
development  in  the  cold  water  of  the  river  house,  and  there  remained 
till  the  month  of  February,  when  they  were  removed  to  the  cove  house, 
preparatory  to  division  and  shipment,  which  was  accomplished  in  March. 
The  losses  from  lack  of  impregnation  and  other  causes  reduced  the  eggs 
available  for  division  to  855,500.  The  legal  reserve  took  from  these 
214,000,  and  the  remaining  641,500  were  divided  among  the  subscribers 
to  the  fund  as  follows:  Massachusetts,  132,000;  New  Hampshire, 
132,000;  United  States,  377,500. 

The  eggs  for  shipment  were  packed  as  usual  in  Sphagnum  moss,  and 
transferred  by  express,  over  the  usual  route,  including  a  ride  of  36  miles 
in  the  open  air,  and  all  reached  their  destination  safely. 

The  214,000  eggs  reserved  for  Grand  Lake  were  hatched  and  planted 
with  the  very  small  loss  of  1,044  eggs  and  fry.  A  lot  of  104,000  sea- 
salmon  eggs  were  sent  over  from  Bucksport  by  the  Maine  Commission- 
ers and  hatched  at  the  Schoodic  Station  to  be  planted  in  waters  trib- 
utary to  the  St.  Croix.  They  were  likewise  successfully  hatched  with 
a  loss  of  but  255  eggs  and  fry,  and  were  plantM  in  Junior  Stream  and 
Upper  "Dobsey"  Stream  June  15, 17,  and  20, 1887. 

The  following  tabular  statements  will  be  found  to  give  additional  de- 
tails of  interest :  • 

Table  I. — Fishing  record  at  Grand  Lake  Stream^  Maine,  1886. 
[Each  d*j  of  2i  hoars,  endiog  at  7  a.  m.] 


Date. 


1886. 
Oct  28-29 

Octawo 

Oct  30-31 

Oct3l-Nov.l. 
Nov.   1-  2  .... 

Nov.  2-3-... 
Noy.  »-  4  .-... 
Not.  4-5.... 


Day  ireather. 


Clear  a.  m.,  overcast  p.  m. ; 

lijEht  easterly  wind. 
Mostly  clear,  northerly  irind, 

moderate. 
Raining  a.  m.,  light  E.  winds ; 

miHty  p.  m. 
Cloady  a.  m.,  calm  p.  m 


Misty  momlog,   clearing  to- 
ward noon. 

Misty  morning,    wind   SB. ; 

misty  all  day. 
Misty  morning,  clearing  with 

shower  in  p.  m. 
Clear,  frosty  morning,  hrlgbt, 

light  W,  wind. 


Night  weather. 


Partly  overcast,  wind  incroas- 
ins,  more  northerlv. 

Sprinkling  atp.ni..raining  bal- 
ance of  night;  light  E.  wind. 

Cloady  and  damp ;  calm,  little 
or  no  rain. 

Clear,  6  p.  m. ;  misty  in  morn- 
ing. 

P. m. fine;  light  W.  wind,  be- 
coming misty  toward  morn- 
ing. 

Overcast,  wind  rising  and 
veering  to  W. 

Clear,  bright  night;  calm; 
growing  oolder. 

Grew  colder  till  midnight: 
frosty,  then  damp  and 
wanner. 


a  eight 

of 
Grand 
Lake. 


Ft  In.\ 
1      8 


Temperature, 
7  a.m. 


Air. 


o 
32 

37 

43 

44 

40 


48 
25 


Watsr. 


41 
41 
41 
48 
48 
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Table  L— Fishing  record  at  Grand  Lake  Stream,  Maine,  1886 — Continaed. 


Date, 


18S8. 
5-  6 

ft- 7 

7-  8 

8-9 

9-10 

10-11 
11-12 

12-18 

n-u 

14-15 

15-10 

lft-17 
17-18 


Day  weather. 


Calm,  oloady  morning,  white 

fhMt ;  olondy  all  day. 
Clondy,  hif;h  wind  from  SE. ; 

heavy  rain  a.  m.,  clearing 

p.  m. 
Fine  morning,  overcast,  noon 

clearing. 
Chilly,  overcaat,  moderating 

wind. 
Clondy,  calm 


Night  weather. 


Light  E.  wind,  misty,  clearing. 

Light  W.  wind,  becoming 
northerly;  fair. 

Snow  about  7  a.  m.,  wind  NE.; 
ndn  p.m. 

Snow  and  rain.  NE.  wind,  be- 
coming NW. ;  noon  snow- 
s<|nall8. 

Wind  NW.,  growing  more 
cloudy. 

High  KW.  wind;  fair;  wind 
moderating  at  night. 

Calm,  overcast 

Rain,  E.  wind,  becoming  south- 
erly. 


Wind  rising  SE. ;  heavy  show* 

ers;  gale  fh>m  8£. 
Beantiral  evening ;  moderate 

W.  wind. 

Clear,    W.  wind;    becoming 

overcast. 
Clear,  becoming  oloady;  wind 

veering  to  £. 
Calm,  cloudy,  damp;  a  little 

rain. 

Calm,  clearing 

Fair ;  becoming  cloudy ;  light 

E.  and  NE.  wind  rising. 
Rain,  NE.  wind   first  part, 

cloudy  latter. 
Colder,     with   snow-squalls ; 

less  cloudy. 

NW.  gale,  moderating  toward 

morning. 
Calm,  cloudy 


Snow,  followed  by  icy  rain . 


Height 

of 
Grand 
Lake. 


Ft.  In. 


1      0 


Temperature, 
7  a.m. 


Air. 

Water. 

o 

o 

38 

40 

51 

51 

I 


24 
23 

28 

88 
29 

29 

32 

27 

20 

20 
32 


45 

43 

43 

44 
44 

42 

42 

40 

37 

37 
37 


Dftte. 


1886. 
8-29. 

9-30 


0-31 

ll-Nov.  1. 


1-  2 

2-  3 
a-  4 
4-5 

5-  0 

8-7 

7-  8 
8-9 

9-10 
10-11 
11-12 

12-13 
18-14 
14-15 
15-10 
16-17 
17-18 


Adolt  Schoodio  salmon. 


Daily  catch. 


i 

-a 


19 
19 


48 

20 
20 
17 
25 

21 

9 

10 

9 
3 
3 
1 

1 
8 
2 


1 


o 
H 


6 
10 


25 
29 


32 

28 
42 
21 
51 

85 

52 

75 
18 

10 
10 
22 

21 
2 

10 
4 


80 

52 
02 
88 
78 

100 

01 

04 
27 

13 
19 
23 

22 
5 

12 
4 
2 
2 


Dally  summary. 


i 


38 


80 

112 
132 
149 
174 

195 

201 

223 
232 

235 
238 
230 

240 
243 
245 
245 
247 
247 


-a 

I 


16 


5 

o 

H 


54 


48 

74 
116 
137 
188 

273  ! 

325  ' 

400 
418 

428 
444 

406 

487 
489 
490 
503 
503 
505 


134 

186 
248 
286 
362 

468 

529 

023 
660 

003 
682 
705 

727 
732 
744 
748 
750 
752 


a 

.« 

a 
o 


Remarks. 


2  p. 

3  p. 


2  p. 

Ip. 
2  p. 


Ip. 


Ip. 


IP. 


2  suckers,  2  small  salmon,  lot  of  chobs ; 
3  gates  open. 

3  parr,  lot  of  suckers  and  chubs ;  5  gates 
open  at  nigbt. 

2  suckers,  1  sca-salmo:?,  2  parr ;  3  gates 
open. 

3  gat44H  open. 

Do. 
1  togue,  2  whiteflnh  ;  3  gates  open. 
1  togue,  4   pickerel,  meshed ;    3   gates 
open. 

4  togue,  5  pickerel,  meshed,  2  whiteflsh; 
3  gates  open. 

OpicKerel,  meshed,  1  sucker,  4  togue;  3 

gates  open. 
1  pickerel,  monbod ;  3  gates  open. 
3  brook -trout,  3  suckers.  2  brook-trout, 

1  pickerol,  meshed ;  3  gates  open. 


4  pickerel,  meshed,  4  suckers,  1  white* 
fish  in  ti  ap. 

1  picksreL 
1  wbitefish. 


Ip, 
lb 


arr. 
rook-trout. 


S.  Mis.  90 48 
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Tablk  II.— Record  of  spairmiKj  operatiouSy  Grand  Lake  Stf^eatHf  18^^. 


Fish  at  first  handling. 

Females  spawned. 

Eggs  taken. 

• 

5 

o 
H 

ad 

'a 

10 

19 

50 

2i( 

2} 

17 

25 

21 

9 

19 

9 

3 

3 

1 

1 

3 

2 

0 

2 

0 

Fciuulra. 

6 

a 

t 

i 

•o 

0 

0 

8 

26 

24 

30 

27 

52 

0 

111 

56 

17 

19 

22 

14 

24 

5 

12 

5 

2  > 

«2 
1 

Date. 

• 

t 

B 
P 

• 

4i 

i 

• 

1 

a 

5 

1 

1886. 

Oct  20 

30 

Nov.  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

2.-) 

29 

82 

52 

62 

3S 

76 

106 

61 

04 

27 

13 

19 

23 

22 

5 

12 

4 

2 

2 

6 

10 

32 

26 

42 

21 

51 

85 

52 

75 

18 

10 

16 

22 

21 

2 

10 

4 

0 

2 

2 
5 

10 
6 

12 
2 
8 

11 
7 

20 
8 
2 
6 
0 
2 
0 
2 
0 
0 
0 

3 

5 

22 

18 

20 

19 

41 

70 

44 

47 

9 

7 

0 

14 

11 

2 

6 

] 

0 

0 

1 

0 
0 
2 

1 
0 
3 
4 
1 
8 
1 
1 
1 
7 
8 
0 
2 
3 
0 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I 

0 
0 
0 
0 
0 
0 

4 

5 

26 

23 

29 

27 

54 

76 

44 

5fi 

20 

22 

21 

15 

39 

6 

12 

8 

0 

1 

2 

4 
6 

(?) 

6 

10 

17 

8 

(T) 
2 

3* 

•  •  •  »  -  •  •  • 

Lbt.ou. 
1     9 

3  5 

18  7 

19  6 
23      3 
22      2 
42    11 
56    10 
82      4 
55      4 
19      7 
i:<     8 
16    14 
15     2 
18    12 

5      4 
9      2 

4  1 
0    13 



3.999 
8,299 

45,709 

48.300 

57.700 

55,100 

108,390 

141.000 

80,390 

137.700 

48.400 

33.600 

42.055 

39^100 

46.742 

18.030 

22,730 

10.110 

3^583 

18 

1 

754 

249 

505 

103       357 

44              1 

487 

452 

I    877    12 

942,500 

Table  III. — Statement  of  shipments  of  eggs  of  Schoodic  salmon  from  Grand  Lake  Streaw^ 

Maine,  in  March,  1887. 


Date. 


1887. 
Mar.  2 


Conbigneo  and  address. 


8 
0 

24 


E  D.Carlton,  Spirit  Lake 

Iowa. 
R.  O.  Swceuy,  Saint  Panl 

Minn. 
Biiki^r  Bros.,  Rome  City 

Noble  County.  Ind. 

F.  A.  Walters,  Blooming 
dale.  N.  Y. 

G.  \V.  Delawder,  Balti 
more,  Md. 

£.  G.  Blackford.  New 
York.  N.  Y. 

E.  Z.  Leiter,  Lake  Ge- 
neva, Wis. 

Georgo  A.  Seagle.Wythe- 
villi-.  Va. 

F.Mather,  Cold  Spring 
Uai  b..r,  N.  Y. 

n.  T.  Root,  Proridenoe, 
R.I. 

£  A.  Brackett,  Winches- 
tor,  Mass. 

E.  B.  Hodge,  Plymoath, 

W.  b.  Marks,  Paris.  Mich . 

F.  Mather.  Cold  Spring 
Harbor,  N.  Y. 


Number  of  eggs- 


Belong- 
ing to 
States 


132. 000 
132,000 


Belong- 
ing to 
United 
States. 


30,000 
30.000 
2,500 
30,000 
10,  OtO 
65,000 

5,000 

50,000 

40,000 

10,000 

30,000 

25,000 

•J5, 000 
25,000 


264,000 


Total. 


30,000 
30,000 
2,500 
30,000 
10,000 


I 

B 

9 


1 
1 
1 
1 

1 


•65.000  !    3 


5,000 

50, 000 

40,000 

10,000 

162,000 

157, 000 

25,000 
t25, 000 


377,500   641,500 


1 

1 
1 
1 
3 

4 

1 
1 

21 


9    *4^ 

So* 
•P.E 
Q 


5 

a 

s 

a 


MiUt. 

1,880 

1,938 

1.380 

790 

805 

615 

1,509 

1,150 

640 

434 

398 

516 

1,431 
640 


8 
5 
7 
8 


5 

6 

3 

3 

3 

3 

6 
5 


Condition  on  un* 
packing. 


Fair. 
Good 
— do 
...do 


Reported  arriyed 
in  goiMl  order  at 
final  destination 

Good. 


Very  good 
Excellent  . 
. . .  .do  ..... 
Good. 
Fair 


Good 

Excellent; 


s 

g5 

s 


39 
6 

100 


44 

159 

8 

144 

217 


*To  Germany,  40,000 ;  England,  25,000. 
t  To  l^Tivnoe. 
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Observations  on  temperature,  etc,,  at  Grand  Lake  Stf^eaiHf  Maine,  ffvm  September  13,  IdoG, 

to  June  29,  lbf87. 


% 
1 

c 

Rain. 

Snow. 

. 

Air. 

"Water. 

1 

i 

B 

9 

M 

• 

& 

• 

a 

1 

i 

a 

a 
u 

0 

o 

m 

D»te. 

a 

1 

1 

1 

1 

s 

1 

9 

►' 

o 

S 
1 

1886. 

Sept.  13 

14 

o 

40 

86 

53 

41 

60} 

50 

424 

45 

35 

32* 

o 

66 

65} 

64 

63 

64 

63 

o 

o 

o 

FL  In. 
2    2 

7a.iD. 

Ineket. 

Inches, 

15    

a    1} 

i« 

17 

7  a.m. 

0} 

18 

2    2 

19 

20 

21      

62 

2    1} 

22 

23 

24 

44 

36J 

51 

50 

43 

48 

36 

60} 

2    1 

25 

26 

27 

58 
57 

1  11 

28 

2J> 

2    0 

8a.in. 

1* 

30 

56 

Total 



3} 

M oftns ..... 

"'44.8        61.7 

I 

•*"*•**" 

...... ..^. 

Octb      1 

53 
36 
32 

S' 

41 

36 

83} 

45 

46 

50 

52 

35 

34 

47 

35 

27} 

85 

27 

30 

62 

33} 

31 

20 

27} 

35 

26} 

38 

32 

38 

43 

56 
54 

3» 

55 

«4 
54 

2    0 
1  11 

2 

S 

4 

*..•••.. 

• 

6 

1  11 

6 . 

7 

..•..*.... 

8 

9         .     . 

10 

1  10 

11 

12 

" 

13 

55 

1  10 

14 

15 

51} 

16 

17 

48 

1    9} 

18 

19 

20 

21.           .   . 

47 

22 

28 

24 

45 

1    7 

25 

2Q 

27 

28 

29 

46 
46 
48 

1    6 

30 

31 

1  p.m. 

Oft 

Total   ..  . 

Oft 

Means 

37.1 

52 

V[aw.    1 

43 
37 
42 
48 
25 
40 
51 
24 

48 
47 
48 
48 
46 
46 
51 
46 

48 
47 
48 
48 
46 
46 
51 

44* 

1    6 

2 

••***••• 

3 

4 

1    6} 

5 

6 

1    6} 

7 

3  p.m. 

•« 

8 

.••••••. 
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Observations  on  iemperaturef  etc.f  at  Grand  Lake  Streamy  Maine,  etc. — CootiDued. 


Temperature  at  7  a.  m. 

• 

• 

0 

2 

0 
t 
0 

•*» 

•a 

& 

Ft  In. 

1  64 

Bain. 

Snow. 

Air. 

Water. 

Hoar  when  measnred. 

a 

• 

a 
& 

• 

• 

s 

a 

d 
0 

0 

0 

Date. 

6 
u 

■ 

S 
§ 

t 

m 

C3 

1 

1 

0 

0 

1 

he' 

0 

s 

'A 

1886. 
Nov.  0 

o 

23 

28 

38 

28 

29 

84 

27 

20 

33 

24 

20 

21 

19 

41 

24 

31 

12 

20 

224 

42 

o 

43 
43 
44 
44 

42 
42 
40 
37 
38 
37 
36 
36 
35 
37 
36 
35 
35 
35 
36 
87 

0 

43 
43 
44 
44 

41 

42 

40 

36 

38 

364 

36 

86 

844 

37 

36 

35 

85 

844 

36 

37 

0 

Inehet. 

10 

11 

12 

13 

1  6 

7  a.m. 

... 

11a.m. 

n 

14 

15 

16 

•••••••• 

7  a.m. 

Of 

19 

1  8 

7  a.  m. 

li 

20 

21 

22 

23 

1  0 

6  p.m. 

1 

24 

7  a.m. 

Oi 

26 

26 

27 

•*""•■"• 

28 

29 

30 

1  11 

7  a.m. 

0} 

Total 

5.2 

H 

Means ..... 

80.2 

41 

40.8 

■•*•••• 

••*• 

Dec.  1 

43 

21 
8 

—  5 
—10 

9 
11 
16 
22 

—  5 
30 
17 
164 
10 
16 
17 

—  6 
7 

31 

0 

19 

20 

Vs' 
I6i 

—  4 

—10 

—18 

—  8 

374 
"■"83" 

■"■33' 
334 
""34" 

"  "33'" 
'"'33  ' 

'  "34" 

374 

37 

34 

824 

324 

33 

33 

33 

33 

821 

324 

33 

334 

334 

324 

324 

33 

324 

324 

33 

33 

33 

H3 

33 

334 

324 

324 

324 

324 

40 

88 

"2*  6' 

7  a.m. 

04 

2 

3 

7  a.m. 

10 

4 

6 

374 

85 

2  04 

8 

7  a.m. 

H 

7 

8 

7  a.m. 

4» 

0 

10 

394 

88 

2  1 

11 

12 

13 

30 

374 

2  1 

14 

15 

10  a.m. 

1 

16 

2  14 

17 

••••••■• 

7  a.m. 
8p.m. 

44 

18 

1 

2 

19 

40 

874 

20. 

2  2 

21 

22 

23 

40 

38 

2  2 

24 

•  •••••••.I -* 

25 

7  a.m. 

Oi 

26 

27 

40 

384 

28 

7  a.m. 

H 

29 

30 

31 

■'"39* 

37 



Total 

1 

..  1 

1| 

21 

MfHins 

....... ^1  ..  ^..^ 

33.1 

39.4 

37.4 

........ 

1887. 
Jan.  1 

26^ 

16 
—  8 
—22 
—11 

33 

391 

32| 

33 

324 

32* 

324 

39 

37 

7  a.  m. 

fi 

2 

3  p.m.  1     4| 

3 

4 

6 

384 

37 

....••• 

6 

25  \....7.".J 

•■•*•••• 

3p.ni. 

4 

7 

20  \ .\  m 

v:::::::.v.v.v;.vj 

••«••••• 
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Observations  on  teinperaturef  etc.,  at  Or  and  Lake  Stream,  Maine,  e/c— Continued. 


Temperatare  at  7  a.  m. 

• 

« 

•a 

•s 

Kain. 

Snow. 

1 

Air. 

Water. 

1 

a 

0 
« 

u 
0 

& 

• 

1 

• 

0 

s 

1 

a 
S 

i 

Date. 

• 

« 

o 
"■'83*' 

'***83'* 
■*'324" 

• 

s 

§ 

.a 

.•2 

ao 

0 

d 

0 

? 

5 

0 

i 

1887. 
fan.  8 

o 

—10 

—24 

8 

—10 

17 

10 

—  I 
10 

2* 
3 

124 
—24 

—  7 
34 

—  4 
35 

0 

324 

324 

324 

32i 

83 

33  , 

33 

33 

324 

324 

824 

324 

33 

33 

33 

83 

334 

34 

324 

33 

34 

0 

0 

Ft  In, 

Inches. 

Inches. 

0 

10 

'"'394' 

88 

1p.m. 

H 

11 

12 

13 

14 

k ••••••• 

15 

7  a.m. 

84 

16 

40 

874 

J7 

18 

7  a.m. 

21 

19 

20 

21 

.•..•••• 

22. 

40 

384 

5  p.m. 

U 

23 

24 

264  

7a.in. 
7  a.  m. 

l\ 

25 

13 
304 
—10 
—  4 
47 
44 
24 

"■344 
"35' 

26 

87 

36 

27 

7  a.m. 

1 

28 

29 

30 

34 
34 

81 

37& 

36 

tr»        -"■ 

Total 

n 

28 

lieaiM 

8.5 

33.4 

32.91    38.8 

37.1 



Fob.  1 

0 

—  8 
4 

17 

—  6 
2 
4 
3 

34 
0 

284 
14 
—10 
—21 
26 
304 
29 

—  1 
38 
244 
12 

—11 

32 
124 

354 

**34" 
. . .  .^. . 

■33* 

'"■344 
'"344 

34 

334 

3.14 

334 

33 

33 

33 

33 

34 

34 

34 

334 

33 

324 

33 

334 

34 

334 

34 

34 

34 

34 

334 

34 

33 

33 

34 

33 

37 

354 

2 

3 

4 

7  a.m. 

2 

5 

36 

35 

6 

5p.m. 

1 

7 

8 

6  p.m. 

44 

9 

36 

35 

7  a.m. 

04 

10 

11 

f 

12 

7  a.m. 

0 

13 

14 

15. 

304 

364 

37 

37 

87 

37 

37 

37 

37 

374 

37$ 

38 

??* 
37 

35 

■85 

35 

35 

354 

354 

3& 

85 

854 

86 

86 

36 

86 

86 

3  p.  m. 

24 

16 

17 

7  a.m. 

2 

18 

19 

7  a.m. 

H 

20. 

21 

22 

23 

7  a.m. 

IS 

24 

25 

7  a.m. 

74 

26 

27 

7  a.m. 

5 

28 

Total 

1 

37.9 

lieanfl  

9. 5{   34. 2 

33. 5j    37 

"  35.5 

If^r   1 

—  8 

—  1 
10 

—13 
—20 

83 

33 

33 

33 

33 

324 

33 

37 

37 

37J 

37i 

37 

37 

36 
30 
36 
30 
.10 
30 

2 

3 

4 

5 

6 

—  7 

•*"•■*••  ---- — • 

V 
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Observations  on  temperalurej  etc.,  at  Grand  Lake  Stream,  Maine,  e/c— Continued. 


Temperatare  at  7  a.  m. 

• 

« 

3 
I 

o 

Ma 
O 

Rain.         Snow. 

Air. 

Water. 

t 

a 
i 

a 

a 

O 

• 

& 

0 

& 

• 

a 

& 

1 

• 

B 
0 

.a 

§ 

Bate. 

• 

6 

3 

o 

• 

1 

u 

-J 
g 

p 

s 

1 

a 

■8 

a 

• 

o 

0 

i 

1887. 
Mar.  7 

o 
15 

o 
■"*34)' 

■  '34) 

O 

33) 

34 

34 

84) 

34 

34) 

35 

85 

34) 

84 

34 

34) 

34) 

34) 

85 

85 

o 

37) 

37) 

37) 

38 

38 

38 

38 

37) 

37) 

87 

37 

37) 

37) 

37) 

38 

38 

38 

38 

87 
37 
37 
37 
87 
37| 

o 

36 

36 

36) 

86 

36 

m 

30 
36 
36 

It* 

36 

36 

86) 

36) 

86 

36 

35) 

36 

86 

86 

Ft.  In, 

Inekea. 

Inches. 

8 

30 

7a.ni'. • 

0 

4 
23 
26 
32) 
33 
28 
27 
24* 
32) 
38 
40) 
25 

34 
35) 

32 

22 
26 

28 
14 
18) 

10 

11 

12 

7  a.m. 

H 

13 

........ 

14 

15 

4  5 

......... 

16 

17 

10  a.m. 

n 

18 

19 

20 

4  6 

21 

22 

23 

7a.m. 

i*> 

24 

25 

11a.m. 

11 

26 

84 

4  6) 

27 

28 

11  a.  m. 

3 

29 

30 

31 

4  6 

;;;;:::; '  ** 

............ ...... 

Total 

23  4 

MeaDs 

19.2 

34 

34  1   37.4 

36 

Apr.  1 

7 

25 
29 
27) 
85 
24 
13 
18) 
27 
40 

26 
20 
28 
30 
29 
40 
26 
30 

34) 

37 

37 

37 

30* 

36 

36) 

36 

86 

36 

36 

^ 

35) 

35) 

35 

35) 

35 

35 

35 

35 

36 
36) 
37 
37) 

36 
36 
36 
36 

^ 

36 

36 

86) 

35 

35 

85 

85 

35 

35) 

35 

36 

35 

35 

35 

36 

35 

35 

^ 

36 
36 
36) 

4  6 

2 

3 
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ObtttvatioM  on  temperature,  eta,,  at  Grand  Lake  Stream,  Maine,  etc. ^Continued. 
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-REPORT  OF  OPERATIONS  AT  BATTERY  STATION,  HAVRE 
RACE,  MD.,  FOR  THE  YEAR  ENDING  DECEMBER  31. 1886. 


J 


Bt  W.  db  €.  Bavenel. 


s  year  was  ushered  in  at  Battery  Station  by  a  continuance  of  work 
3  breakwater  at  west  end  of  carp  pond.  Tiiis  was  interrnpted  early 
Quary  by  bad  weather  and  ice,  so  that  but  12  feet  were  added  to 
ork  of  December,  making  02  feet  to  the  end  of  January.  One 
red  and  fifty  tons  of  ice  were  cut  and  stored  in  this  month;  2G 
sots  were  finished,  which  completed  the  30  ori^^inally  intended. 
K>iler8  and  engines  of  the  launches  were  thoroughly  overhauled, 

0  the  pumps.  One  of  the  station  carpenters  assisted  in  work  on 
er  Halcyon  for  fifteen  days  during  January.  On  the  30th,  at  0.30 
200  feet  of  the  crib  at  the  outer  end  of  the  wharf  were  carried 
to  low-water  mark  by  ice  and  overthrown  into  the  carp  pond, 
amage  is  estimated  at  $1,000.  On  31st,  the  entire  force  was  at 
cutting  ice  to  move  pile-driver  to  a  place  of  safety.    The  presence 

1  made  it  necessary  to  use  sledge-boats  in  trips  to  Havre  de  Grace 
ail,  provisions,  etc. 

ery  small  portion  of  Febmary  was  suitable  for  outdoor  operations, 
ig  generally  too  cold.  But  very  little  work  was  done  to  the  new 
water;  the  piles  pushed  off  the  main  wharf  by  ice  were  recovered, 
ich  timbers  from  the  broken  wharf  as  could  be  got  at  and  wedged 
were  saved.  The  general  and  routine  work  was  carried  on ;  repairs 
nches  were  made  in  the  way  of  stanchions,  fenders,  scraping,  and 
[)apering.  The  barge  kite  hen  and  mess-room  were  given  two  coats 
int  inside,  and  tinware  used  in  hatching  operations  wan  painted 
le. 

covered  the  head  of  the  bay  all  the  first  portion  of  February.  A 
'  movement  of  ice  occurred  on  13th  at  4  p.  m.,  lasting  thirty  min- 
crushing  about  20  feet  of  the  sheet  pile  dike  erected  during  the 
r.  At  midnight,  same  date,  a  movement  lasting  ten  minutes 
dd  about  25  feet  of  the  southern  end  of  the  same  work.  The 
ge  by  ice  this  month  is  about  $180.  The  ice  piled  15  feet  above 
res  on  north  side  of  island. 

ring  the  early  part  of  March,  work  on  the  machinery,  etc.,  of  the 
hes  was  pushed  to  completion,  and,  as  soon  as  the  weather  ^^t- 
1,  all  of  the  boats,  scows,  etc.,  belonging  to  t\^e  station  ^^exe^  oN«t- 
[1]  i^\ 
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hauled,  painted,  and  launched.  Six  new  flat-bottom  row-boats  were 
purchased,  making  the  number  of  this  class  available  20.  Two  new 
round-bottom  gilling  skiffs,  21  feet  long,  with  masts,  oars,  and  anchors, 
were  also  purchased  for  use  in  the  shad  work.  Two  gilling  nets  of  100 
fathoms  each  were  added  to  the  outfit,  and  the  seine  was  hung  and 
tarred.  The  seine  haul  was  well  dragged  and  cleared  of  snags  and 
stumps,  and  all  necessary  work  for  putting  the  station  in  order  for  the 
hatching  operations  was  done. 

The  shad  season  opened  on  April  18  and  closed  June  10,  during  which 
time  the  station  collected  60,76(),000  shad  eggs  and  600,000  eggs  of  the 
rock  fish.  A  full  report  of  these  operations  has  been  submitted  by  Mr. 
L.  B.  Orabill,  the  superintendent  of  the  station  at  that  time.* 

At  the  conclusion  of  the  shad  work  the  temporary  force  was  dis- 
charged, the  equipment  dismantled  and  stored,  and  the  seine  cut  oat. 
A  drive- well  was  started  on  the  island,  with  the  view  of  obtaining  an 
artesian  water  supply.  The  well  was  carried  to  a  depth  of  150  feet  by 
July  1.  The  Assistant  Gommissioner  obtained  authority  firom  the  U. 
S.  Geological  Survey  to  have  a  geologist  examine  this  well,  and  Mr.  W. 
J.  McGee  proceeded  to  Battery  Station  during  the  first  half  of  July. 
His  report,  however,  was  adverse,  and  the  well  was  abandoned. 

In  the  middle  of  July,  Mr.  Grabill  left  the  station  temporarily  to  as- 
sume charge  of  some  dredging  operations  to  be  conducted  at  Saint 
Jerome  Station.  This  work  occupied  him  until  August  5,  when  the 
dredging-machine,  which  had  been  borrowed  from  the  Navy  Depart- 
ment, was  brought  to  this  station  in  tow  of  the  steamer  Fish  Hawk. 
The  report,  of  the  work  accomplished  will  be  embodied  in  the  annual 
report  of  Mr.  W.  de  0.  Bavenel,  superintendent  of  St.  Jerome  Station. 

In  the  mean  time,  the  routine  work  of  the  station  was  carried  on  under 
the  supervision  of  Mr.  William  P.  Sauerhoff,  and  the  roof  of  hatching- 
house  was  painted  and  work  was  done  to  pumps,  etc.  The  launch  Blue 
Wing  arrived  at  the  station  on  August  10,  and  was  at  once  dismantled 
and  the  machinery  removed  for  overhauling,  and  the  launch  towed  to 
Havre  de  Grace  to  be  hauled  out  for  repairs  to  hull  and  condenser.  She 
was  returned  to  Battery  Station  on  August  21  and  hauled  out. 

On  Mr.  Grabill's  return  with  the  dredging-machine,  he  proceeded  to 
cut  a  channel  from  the  main  channel  to  pool  gates,  apd  completed  this 
between  the  9th  and  14th  of  August^  the  cut  was  20  feet  wide  with  a 
depth  of  8J  feet  at  low  water,  mean.  The  remaining  work  in  this  line 
was  completed  by  August  21,  and  Oolonel  Abert,  deciding  to  postpone 
further  dredging  at  Saint  Jerome,  the  proposed  return  to  that  point  was 
given  up.  Mr.  Spencer  agreeing  to  make  certain  concessions  as  to  the 
use  of  his  railway  at  Havre  de  Grace  if  permitted  to  do  one  day's  dredg- 
ing with  the  mud-machine,  the  dredge  was  towed  to  that  point  on  the 
23d,  the  work  he  desired  performed,  and  then  the  machine  returned  to 
the  station.    The  well-driving  equipment  was  transferred  to  the  steamer 

*  See  ¥.  C.  B\3\\e\.Viilox  Ve?i6,  p,  361. 
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Observations  on  temperature,  etc,,  at  Grand  Lake  Stream,  Maine,  ffvm  September  13,  IdoG, 

to  June  29, 1«87. 
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ObservaHoHB  on  temperaturef  etc,,  at  Grand  Lake  Streanif  MainCf  etc, — Continaed. 
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placed  ia  frames  of  varioas  designs,  so  as  to  be  iu  horizontal  and  up- 
right  positions.  Wire  trays,  covered  with  oysters  and  slate,  resting  on 
trestles  about  8  inches  high,  were  used  in  the  ponds  where  artificially-fer- 
tilized spawn  was  distributed.  In  addition  to  these,  plastering  laths 
and  shingles  nailed  to  strips  were  made  use  of  in  the  ponds  and  sur- 
rounding waters,  fixed  so  that  where  some  floated  on  the  sur&ce,  others 
rested  on  the  bottom  or  were  anchored  midway.  Shells  were  also 
used  as  formerly,  strung  on  galvanized  wire. 

The  Steamer  Fish  Hawk  arrived  July  11  with  dredge  and  two  scows. 
Leaving  them  she  proceeded  to  Battery  Station,  returning  on  the  16th 
with  two  launches  and  a  large  force  of  men  to  work  the  dredge  and 
sink  an  artesian  well  under  the  direction  of  Mr.  Grabill,  superintendent 
Battery  Station,  who,  immediately  upon  his  arrival,  commenced  sink- 
ing the  well  at  the  north  east  corner  of  wharf.  After  several  attempts 
to  get  water  near  the  surface,  the  pipe  was  driven  down  about  80  feet 
and  then  abandoned,  in  consequence  of  the  pumps  being  out  of  order. 

The  dredge  commenced  work  in  front  of  wharf  to  dig  out  a  basin  150 
feet  wide  by  9  feet  deep,  and  to  continue  deepening  the  channel  leading 
to  station.  Very  little  progress  was  made,  owing  to  the  poor  condition 
of  machinery,  the  difficulty  of  getting  fresh  water,  and  the  hardness  of 
the  soil.  On  the  24th  the  dipper-pole  broke  and  was  not  replaced  until 
the  28th,  when  work  was  resumed. 

The  Assistant  Oommissioner  arrived  on  steamer  Halcyon  on  30th  i:i- 
stant  to  inspect  the  general  work  of  station. 

Daring  this  month  all  the  shells  in  the  baskets  were  washed,  as  much 
sediment  had  collected  on  them ;  very  few  young  oysters  were  found  at 
that  time  on  them. 

In  August  spawning  was  pushed  with  energy,  new  collectors  being 
put  out  daily  until  the  24th,  when  these  operations  ceased.  The  first 
appearance  of  spat  was  in  pond  2  on  July  29,  when  oysters  one-eighth 
of  an  inch  in  diameter  were  found.  Mr.  Grabill  left  for  Battery  Station 
August  3,  sending  the  dredge,  scows,  and  a  launch  by  the  Fish  Hawk 
to  same  point;  leaving  Launch  No.  55  and  crew  to  assist  in  spawning 
at'  this  station. 

On  August  18  Machinist  Glennan  and  a  carpenter  reported  for  duty 
with  a  pump  borrowed  from  the  Fort  Washington  Station  and  work 
was  resumed  on  the  well.  After  several  ineffectual  attempts  to  drive 
the  pipe  deeper  it  was  given  up  and  a  new  one  commenced,  which  had 
been  sank  to  a  depth  of  94  feet  when  Passed  Assistant  Engineer  Beeves 
arrived  on  Fish  Hawk  with  a  large  force  of  men  to  take  charge.  The 
work  was  now  pushed  night  and  day  until,  on  the  26th,  when  a  depth 
of  303  feet  had  been  obtained,  the  pipe  wrung  off  23  feet  below  the  sur- 
face. It  was  then  abandoned  and  the  Fish  Hawk  left  for  Wood's  Holl, 
Mass.,  taking  with  her  the  carpenters,  the  greater  part  of  the  engineer 
force,  and  the  well-driving  equipment.  The  rest  of  the  men,  except 
Co.TS wain  Jones,  wei^  aeul  to  BaA^tary  Station  on  the  31st 
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Oh9€rvatioiu  on  temperature^  eUi.f  at  Grand  Lake  Slreanif  Maine,  eto. ^Continued. 


• 
Temperature  at  7  a.  m. 

g 

o 

O 
•*» 

•z 

m 

Rain. 

dnoir. 

Air. 

■  o 
454 
46 
43 
89 
44 
42* 
41 
48 
50 
89 
42 
514 
48 
38 
50 
524 
56 
59 
45 
49 
60 
5R4 
57 
47 
44 
49 
49 
52 

Water. 

1 

a 

1 

1 

• 

i 

a 

a 

a 

Dat«. 

« 

u 
O 

(4 

• 

s 
s 

• 

a 

% 
s 

V 

0 

1 
§■ 

m 
A 

a 

& 

o 
a 

m 

1887. 
[ay     4 

0 

o 

0 

394 

40 

41 

42 

42 

424 

42} 

43 

43 

*44 

45 
45 
45 
45 

13 

46 
46 
47 

474 

48 

48 

48 

*74 

46 
46 

0 

38 

38 

384 

39 

89 

404 

41 

424 

45 

45 

45 

454 

46 

46* 

47 

*^* 

1? 

46 

Ft  In. 
6    74 
6    84 

6    9 
(*) 

Inches. 

Inches, 

^  5 ;... 

39 

6 

7 

8 

9 

10 

894 

11 

12 

13 

14 

15 

16 

44 

......^. 

17 

18 

19 

20 

46 

21 

22 

23 

21 

47 

25 

26 

7  am. 

04 

27 

28 

47 

29 

7  a.m. 

01 

30 

31 

48 

.... 

ToUl 

........ 

1 

( 

1.2 

Means 

46.7 

43.6 

43. 9.        43. 6 

one    1 ■ 

52 
54 
60 

52 

58 

64 

01 

67 

584 

00 

59 

63 

r.6 

(♦) 

(t) 

00 

52 

58 

(t) 

(t» 

66 

634 

61 

<t) 

(t) 

(») 

08 

484 

46 
46 
464 
47 
47 
47 
47| 
47 
474 
47 
•     47 
47 
47 
47 

48 

48 

48 

484 

48 

494 

49 

49 

49 

49 

49 

2 

****** 

3 

* 

4 

7  a.m. 

If 

6 

6 

66 

7 

8 

0 

10  a.m. 

0| 

10 

69 

• 

11 

12 

13 

60 

14 J.... 

15 

16 

7  p.m. 

04 

17 

474 

i 

49 
49 
49 

18 

19 

62 

20 

21 

22 

50 

60 
51 
624 

7  a.m. 
7  a.m. 
9  a.m. 

0} 
Ok 

1 

'3 

31 

25 

""" 

26 



27 



28 

29 

64 

514 

52i 

■  1 

. 

Total 

1 

4.5 

HeanH 

Mi.'^ 

58.1 

47.6 

48.0 





\ 

•  Water.gaugo  swept  away  by  ico.  f  Observer  absent  dUtrW>uUn&  trj. 

BucKSPOBT,  Me.,  November  8,  1887. 
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XVIIL-REPORT  ON  THE  ARTIFICIAL  PROPAGATION  OF  THE 
CODFISH  AT  WOOD'S  HOLL,  MASS.,  FOR  THE  SEASON  OF 
1885-'86. 


By  James  Carswell. 


Having  I'eceived  instractions  oq  the  1st  of  December  to  proceed  to 
Wood's  Holl,  Mass.,  and  report  to  Oapt.  H.  C.  Chester  to  assist  in  cod- 
fish hatching,  I  left  Washington  December  2  for  that  place,  taking 
with  me  all  the  necessary  apparatus. 

On  my  arrival  at  Wood's  Holl  Captain  Chester  was  engaged  in  car- 
rying on  a  series  of  experiments  for  the  hatching  of  codfish  eggs,  and 
after  conference  with  him  I  learned  that  his  idea  was  that  in  order  to 
seicui-e  success  the  eggs  must  have  motion,  and  that  all  the  apparatus  he 
had  tried  previous  to  that  time,  and  was  still  using,  was  constructed  un- 
der this  impression.  He  had  several  boxes  fitted  up  with  jets  of  water 
let  in,  one  so  as  to  merely  move  the  eggs,  the  others  varying  in  velocity 
from  1  to  4  miles  an  hour ;  but  all  of  these  arrangements  resulted  in 
failure.  I  had  been  sent  on  with  apparatus  constructed  by  Colonel  Mc- 
Donald, designed  for  using  the  tidal  motion,  but  Captain  Chester  ap- 
peared to  be  thoroughly  convinced  that  motion  was  the  thing.  There 
was  also  at  the  station  an  arrangement  of  barrels  put  up  by  direction 
of  Major  Ferguson  which  failed,  and  the  only  success  which  had  been 
attained  up  to  this  time  was  by  a  series  of  cones,  which  Captain  Ches- 
ter called  the  "Tanner  arrangement."  In  this  a  very  small  percentage 
was  hatcbed  out ;  but  it  had  the  effect  of  changing  our  minds  in  regard 
to  the  necessary  motion,  as  the  eggs  worked  very  slowly  with  a  tidal 
motion. 

On  the  4th  I  fitted  up  two  tubs  and  glass  aquaria  with  side  and  cen- 
ter jets,  siphon  bag  in  center,  and  water  escaping  at  the  bottom.  On 
the  5th  I  procured  400,000  eggs  and  placed  an  equal  number  in  each 
of  the  two  apparatus.  I  was  very  much  pleased  with  the  motion, 
which  was  just  enough  to  force  the  eggs  slowly  to  the  bottom,  diffusing 
them  well  through  the  water,  and  then  rising  toward  the  surface. 
Having  had  no  previous  experience,  I  thought  by  what  I  had  learned 
from  Captain  Chester  and  by  examining  his  apparatus  that  I  had  com- 
bined all  the  necessary  conditions  to  secure  success.  The  eggs  looked 
all  right  and  seemed  tp  be  doing  very  well,  although  a  great  many  ad.- 
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hered  to  the  siphon  cloth.    This,  however,  was  easily  remedied  by  giving 
the  siphon  bag  a  slight  shake  hourly. 

On  the  morning  of  the  7th  I  found  a  great  many  dead  eggs  in  both 
apparatus,  and  the  following  day  all  were  dead  in  the  aquarium.  I  at- 
tributed the  mortality  to  the  fact  of  this  adhesion  to  the  siphon  cloth 
and  to  the  sediment  in  the  water. 

On  the  9th  Colonel  McDonald  arrived  at  the  station,  and  after  talk- 
ing the  matter  over  we  concluded  that  there  was  too  mnch  motion.  I 
pnt  100,000  more  eggs  into  the  aquarium,  using  as  little  motion  as  pos- 
sible, and  entirely  filtered  the  water.  The  eggs  in  the  tub  were  still 
doing  well,  although  under  exactly  similar  circumstances  as  those  in 
the  aquarium,  so  I  thought  the  advantage  of  the  former  over  the  latter 
was  due  to  the  larger  area.  I  then  started  a  large  tub,  fitted  up  in  the 
same  manner  as  before,  with  a  fresh  lot  of  eggs  and  a  moderate  circalar 
motion.  They  all  did  well  until  the  13th,  when  I  found  it  was  neces- 
sary to  do  something  else  with  them,  as  they  were  clotted  together  and 
sunk  to  the  bottom.  The  fish  at  this  time  could  be  seen  distinctly.  I 
took  them  out  and,  after  cleaning  them  off,  placed  them  in  a  MdDonald 
jar  and  worked  the  same  as  with  shad.  I  was  also  compelled  to  trans- 
fer those  in  the  large  tub  to  jars,  working  with  a  small  jet  of  water  ap- 
plied to  the  surface,  which  made  them  swing  gently  around  the  jar,  but 
not  enough  to  drive  them  to  the  bottom. 

On  the  15th  all  the  eggs  taken  on  the  5th,  which  were  worked  in  the 
aquarium  for  five  days  and  afterwards  transferred  to  jars,  were  dead ; 
but  they  were  well  developed  and  would  probably  have  hatched  out  in 
a  few  days. 

On  the  16th  I  was  obliged  to  take  all  the  eggs  out  of  jars  and  aquaria 
for  the  same  reason  as  before,  and  I  am  convinced  that  cod  eggs  sink 
to  the  bottom  as  they  grow  older  atid  as  the  young  fish  begin  to  develop. 
I  then  placed  them  in  three  jars,  working  one  with  top  motion,  one  with 
bottom  motion,  and  the  other  with  a  combined  motion  of  top  and  bot- 
tom ;  but  this  resulted,  as  before,  in  their  gradually  dying,  and  on  the 
eleventh  day  after  they  were  taken  all  were  dead.  In  one  jar  the  eggs 
were  left  to  adhere  constantly  to  the  siphon  bag  for  eight  days.  For 
the  first  six  days  they  did  well,  but  after  that  they  began  dropping  off, 
and  at  the  end  of  the  eighth  day  thev  had  all  dropped  off  and  were 
dead.  I  tried  the  tubs  once  more  with  slightly  altereil  conditions,  but 
the  result  was  the  same.  In  all  the  methods  and  motions  tried  a  great 
many  of  the  eggs  lived  until  the  hearts  of  the  young  fish  could  be  seen 
to  beat. 

Captain  Chester  also  had  two  boxes  fitted  up,  one  with  a  copper 
screen  in  the  bottom,  and  in  another  he  put  two  of  the  hatching  jars, 
but  covered  them  with  copper- wire  screens.  All  of  these  experiments 
resulted  in  naught,  but  the  experiments  had  been  continued  long  enough 
to  satisfy  us  that  it  was  better  than  anything  heretofore  discovered. 
In  putting  in  the  next  lot  of  eggs  Captain  Chester  used  cheese-cloth 
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instead  of  copiwr  wire  tx>  cover  the  jars  and  placed  these  in  the  box 
with  tidal  motion  as  befoT-e.  This  lot  of  eggs  was  hatehed  oat  with  a 
small  percentage  of  loss. 

From  my  own  experience  I  have  come  to  the  conclusion  that  cod  eggs 
will  float  for  Hve  or  six  days,  but  at  the  end  of  that  time  they  begin 
clotting  together  and  sink. 

It  would  be  impossible  for  me  to  give  in  detail  all  the  difterent  ap- 
pliances and  means  that  were  resorted  to,  but  they  were  all  carried  on 
with  the  view  that  it  is  necessary  for  the  cod  eggs  to  be  submerge<l  for 
awhile  and  then  allowed  to  rise  to  the  surface,  and  every  motion  that 
oould  be  conceived  was  tried  to  attain  this  end.  I  think  it  a  great  mis- 
take to  use  any  metal  whatever  in  fitting  up  any  kind  of  apparatus  for 
cod  hatching. 

Although  prepared  for  applying  the  tidal  motion,  I  had  never  up  to 
this  time  fitted  the  tubs  up,  applying  this  motion.  On  the  23d  of  De- 
cember I  fitted  up  one  glass  aquarium  and  wash-tub  with  tidal  motion, 
using  cheesecloth  screens  made  to  fit  tight  on  the  inside,  about  4  inches 
from  the  bottom. 

On  the  25th  I  found  that  most  of  the  eggs  had  gone  to  the  bottom  in 
both  apparatus,  owing  to  the  density  of  the  water  having  fallen  from 
.025  to  .021  degrees,  and  upon  examination  found  that  the  pumps  were 
drawing  fresh  as  well  as  salt  water,  which,  of  course,  put  an  end  to  this 
experiment,  as  the  eggs  were  all  destroyed. 

On  the  28th  I  put  in  another  lot  of  eggs,  which  did  very  well,  bat  do 
not  think  that  I  got  more  than  50  per  cent,  of  young  fish ;  but  even 
this  was  an  improvement  on  anything  heretofore  accomplished. 

On  the  6th  of  January,  188G,  I  put  a  fresh  lot  of  eggs  in  the  aquarium 
and  one  tub,  which  did  well  until  the  9th ;  but  for  some  unaccountable 
reason  at  least  one-half  the  eggs  in  the  aquarium  had  gone  to  the 
bottom  and  were  dead,  while  those  in  the  tub  were  still  doing  splendidly. 
These  commenced  hatching  on  the  19th,  and  by  the  22d  all  had  hatched 
out,  not  more  than  10  per  cent,  having  been  lost. 

After  the  many  experiments  tried  both  by  Captain  Chester  and  my- 
self I  have  no  hesitation  in  saying  that  the  best  conditions  for  success 
in  cod-hatching  are : 

(1)  As  little  motion  as  possible,  with  just  suflQcieut  change  of  water 
to  keep  it  fresh. 

(2)  To  use  entirely  filtered  water,  vvliich  can  be  easily  done  by  filling 
a  McDonald  jar  with  cotton,  and  fitted  up  as  is  done  in  sliad  work. 

(3)  To  avoid  the  use  of  anything  like  metal  in  fitting  up  an  apparatus. 

The  work  now  ceased  for  a  time,  as  the  codfish  in  live  cars  had  all 
died  on  account  of  the  extremely  cold  weather,  and  I  was  instructed  to 
proceed  to  Florida  with  half  a  million  of  the  young  fry.  Up  to  the 
time  I  left  I  estimate  that  we  had  taken  about  15,000,000  eggs,  all  of 
which  were  lost  in  experimenting,  with  the  exceptiou  of  abowt^i^W^^V^W^, 
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Five  hundred  thousand  of  the^e  were  deposited  in  the  waters  of  the 
Gulf  and  100,000  in  Chesapeake  Bay.  The  remainder,  1,400,000,  were 
planted  in  Wood's  Holl  Harbor.  The  shipment  to  the  Gulf  was  sent 
in  my  charge,  while  that  to  the  Chesapeake  Bay  was  made  by  Messrs. 
Moore  and  Bobinson. 

On  my  return  to  Washington  I  was  ordered  to  the  Fish  Hatch  to 
continue  the  collection  of  codfish  eggs  off  the  Isle  of  Shoals.  In  con- 
sequence of  the  rough  weather  there  was  only  one  day  on  which  we 
succeeded  in  collecting  eggs,  when  we  procured  about  8,000,000,  half 
of  which  were  shipped  to  Captain  Chester  by  express  in  transfer  cans, 
and  the  other  half  were  placed  in  large  glass  aquaria  which  I  had  fitted 
up  on  board  the  Fish  HawJc^  applying  the  tidal  motion,  but  owing  to 
the  extremely  cold  weather  and  to  an  accident  to  the  vessel  these  were 
all  lost.  We  made  several  attempts  subsequent  to  this  to  collect  more 
eggs,  but  without  avail.  Of  the  lot  forwarded  to  Wood's  Holl  I  am 
informed  that  one-third  were  received  alive.  These  were  hatched  out 
with  a  small  per  cent,  of  loss  and  turned  into  the  Wood's  Holl  Harbor. 

Washington,  D.  C,  February  10, 1886. 


XIX.-REPORT  ON  THE  ARTIFICIAL  PROPAGATION  OF  CODFISH 
AT  WOOD'S  HOLL,  MASS.,  FOR  THE  SEASON  OF  1886-'87. 


By  CflARLBS  G.  Atkins 


The  experiments  in  the  hatching  of  codfish  at  the  Wood's  HoII  Sta- 
tion for  the  season  of  1886-'87  extended,  in  point  of  time,  from  the 
16th  of  November  to  the  6th  of  April.  The  spawn  was  obtained,  for 
the  most  part,  from  codfish  brought  in  by  the  schooner  Orampua  from 
the  Gulf  of  Maine,  a  single  lot  of  170  adnlts  having  been  secured  from 
local  fishermen  who  had  caught  them  at  Nantucket  Shoals  and  about 
11,000,000  eggs  having  been  taken  by  the  Orampus  from  the  fish  on  the 
filshing-grounds  off  Gape  Ann.  The  hatching  was  all  conducted  in  the 
hatching-room  of  the  laboratory,  and  all,  with  the  exception  of  a  few 
experiments,  in  the  Chester  hatching-boxes.  The  total  number  of  eggs 
handled  was  43,575,000,  of  which  22,040,000,  or  a  little  more  than  50  per 
cent.,  were  hatched,  and  19,495,000  were  liberated  alive  in  the  waters  of 
the  adjacent  coast. 

The  scale  of  operations,  which  under  favorable  circumstances  might 
be  greatly  extended,  was  limited  by  the  difficulties  attending  the  col- 
lection of  the  parent  fish.  The  first  fish  that  came  to  hand  were  col- 
lected by  the  schooner  Grampus  to  the  eastward  of  Gape  God  and 
brought  to  the  station  on  the  16th  of  November  to  the  number  of  195 
codfish,  together  with  a  few  pollock,  haddock,  hake,  and  cusk.  Only 
the  codfish  yielded  spawn.  Another  lot  of  adults,  numbering  273  live 
codfish,  were  brought  in  by  the  Orampus  from  the  same  waters  on  the 
9th  of  December ;  on  the  11th  of  December  170  codfish  were  obtained 
from  Nantucket  Shoals ;  and,  finally,  on  the  25th  of  January,  219  more 
were  brought  in  from  the  Gulf  of  Maine  by  the  Orampua.  By  the  lat- 
ter date  the  temperature  of  the  sea  along  the  coast,  especially  in  the 
harbors,  had  fallen  to  so  low  a  point  that  it  seemed  quite  probable  that 
an  attempt  to  collect  codfish  Aud  bring  them  to  the  station  in  the  well 
of  the  Orampus^  as  had  been  done  with  the  lots  brought  in  by  her  so 
far,  would  fail  by  the  death  of  the  fish  from  the  excessive  cold  to  which 
they  would  be  exposed  should  the  vessel  be  compelled  to  seek  a  hs^r- 
bor  during  the  trip. 

The  result  of  the  observations  heretofore  made  on  this  point  is,  in 
general,  that  codfish  will  live  in  water  not  colder  than  30^  FaliTe.Tv\iVi\\,^ 
rn  i«i 
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but  that  when  it  falls  to  29^  tliey  all  die,  apparently  through  actual 
freezing.  It  has  several  times  occurred  at  the  Wood's  Holl  Station 
that  all  the  adult  fi^h  on  hand  have  died  in  this  way  in  a  single  night 
At  the  suggestion  of  Captain  Collins,  it  was  determined  to  attempt  the 
collection  of  eggs  directly  from  the  fish  on  the  fishing-grounds  and 
transfer  them  to  the  Wood's  Holl  Station  by  rail.  Mr.  George  H.  Tol- 
bert  was  sent  from  Washington  charged  with  the  manipulation  of  the 
eggs ;  and,  with  the  assistance  of  the  officers  and  crew  of  the  Orampusy 
he  collected  and  transferred  all  the  eggs  obtained  after  the  25th  of 
January. 

In  an  ordinary  season  the  weather  and  other  circumstances  would  be 
much  more  favorable  to  the  capture  of  codfish  than  the  winter  of  1886- 
'87,  and  there  would  be  no  great  risk  attending  their  transfer  from  the 
Gulf  of  Maine  to  Wood's  Holl  up  to  the  1st  of  February.  It  might, 
therefore,  be  reasonably  expected  that  a  sufficient  stock  of  breeding 
codfish  could  be  gathered  at  Wood's  Holl  before  the  end  of  January 
to  supply  all  the  eggs  that  could  be  profitably  incubated  there. 

The  fish  brought  in  by  the  Orampus  were  taken  from  her  well  in  fairly 
good  condition  and  placed  in  cars  in  one  of  the  basins  at  the  station. 
On  the  approach  of  dangerously  cold  weather  in  the  winter  an  indosure 
was  made  in  the  basement  of  the  hatchery  and  the  fish  then  on  hand,  and 
afterwards  received,  were  placed  therein.  The  experience  of  a  single 
winter  seems  to  warrant  the  belief  that  in  such  an  inclosure  fish  will  be 
safe  from  freezing  in  the  severest  weather. 

The  fish  were  overhauled  from  time  to  time,  generally  at  intervals  of 
two  to  four  days,  and  the  spawn  and  milt  extruded  into  large  pans  con- 
taining a  little  sea-water,  from  which  they  were  in  a  very  short  time 
washed  off  and  placed  carefully  in  the  hatching-jars.  The  total  num- 
ber of  gravid  females  found  during  the  season  was  108,  and  their  aver- 
age yield  of  eggs  was  about  300,000  each. 

The  first  lot  of  eggs,  taken -on  the  18th  of  November,  began  to  hatch 
on  the  26th,  eight  days  from  impregnation.  The  temperature  of  the 
water,  which  up  to  this  time  had  been  above  50^,  fell  steadily,  until,  on 
the  19th  of  January,  it  reached  32o  Fahrenheit,  the  lowest  reached  in 
the  hatchery  during  the  season.  The  development  of  the  spawn  was,  in 
consequence,  so  retarded  that  the  lots  taken  in  January  and  February 
were  from  twenty  to  twenty-five  days  in  incubation.  The  best  success 
attended  the  incubation  of  the  eggs  that  were  taken  from  the  fish  at 
the  station  in  December  and  January.  In  several  lots  as  high  as  85 
per  cent,  of  the  eggs  put  into  the  jars  were  successfully  hatched,  and  in 
most  cases  all  of  the  fry  were  liberated  alive.  Some  of  the  lots  of  those 
months  were,  however,  less  satisfactory,  the  ratio  of  fry  hatched  being 
in  some  cases  as  low  as  50  and  40  per  cent,  and  the  results  obtaineil 
from  those  taken  in  November,  and  from  those  taken  at  sea  and  brought 
overland  to  the  station  in  February  and  March,  were  even  less  satisfac- 
tory.   From  1V,150,0W  lTVi\i§»lvbtt^v5L  Qx^ivland,  but  722,500  were  hatched. 

Jt  is  a  matter  oi  oommo\i  ^^\im^\\^^^  ^m^xi^  ^^-^\JXVx\\^t«»  that  the 
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individaals  that  mature  earliest  in  the  season  yield  less  healthy  eggs 
than  those  spawning  in  the  height  of  the  season,  and  we  may  suppose 
that  the  eggs  taken  in  November  were  from  fish  prematurely  ripe.  The 
unsatisfactory  results  from  the  eggs  brought  overland  must,  however, 
be  attributed  to  the  conditions  under  which  they  were  taken  and  trans- 
ferred. They  were  taken  frequently  under  the  great  difficulties  attend- 
ant on  a  boisterous  sea  and  extremely  cold  weather,  had  generally  to  be 
kept  over  night,  while  awaiting  shipment,  in  jars  or  other  vessels,  and 
their  transfer  by  express  involved  their  continement  for  man^^  hours, 
in  a  crowded  condition,  in  small  jars  of  water  hermetically  closed,  with 
at  best  a  scanty  allowance  of  air.  I  do  not  think  the  ill  success  attend- 
ing these  transfers  at  all  settles  the  question  of  the  practicability  of 
this  method  of  collection  under  varied  conditions.  It  might  be  possible 
to  bring  them  through  in  perfect  health  by  more  careful  attention  to 
the  necessity  of  a  constant  jeration  of  the  water.  This,  however,  is  a 
matter  for  future  experiment. 

As  a  rule  the  fry  were  liberated  as  soon  as  practicable  after  they 
were  hatched.  If,  as  was  commonly  the  case,  the  period  of  hatching 
out  was  protracted,  those  first  breaking  the  shell  were  taken  out  of  the 
jars  and  liberated,  while  the  remainder  of  the  lot  were  left  in  the  jars 
to  hatch.  A  single  lot  of  the  fry,  numbering  2,050,000,  was  taken  by 
the  Grampmy  on  the  27th  day  of  January,  and  liberated  near  Eace 
Point  in  Cape  Cod  Bay.  All  the  others  were  liberated  in  the  imme- 
diate vicinity  of  Wood's  Holl,  sometimes  on  the  flood  tide,  which  would 
carry  them  into  Vineyard  Sound,  and  sometimes  on  the  ebb,  which 
would  carry  them  into  Buzzard's  Bay. 

The  experiment  was  tried  in  several  instances  of  keeping  the  fry  in 
aquaria  until  they  should  attain  some  growth.  The  conditions  of  these 
exi>eriments  were  greatly  varied,  but  no  satisfactory  result  was  obtained 
in  any  case.  Although  appearing  to  be  in  good  health  when  put  into  the 
aquaria,  the  fry  invariably  dwindled  away  until  all  or  nearly  all  were 
gone.  Egress  was  so  guarded  against  that  there  seems  little  doubt 
that  in  most  cases  the  disappearance  was  the  result  of  death.  It  seemed 
impossible  to  so  arrange  the  screens  that  the  young  cod  would  not  be 
drawn  against  them  and  die.  Whether  the  egress  of  the  water  was 
constant  or  intermittent  (which  latter  condition  we  obtained  by  means 
of  a  tidal  movement),  in  every  case  the  result  was  practically  the  same. 

A  determination  of  the  conditions  under  which  cod  fry  can  be  reared, 
even  to  the  age  of  a  few  weeks,  presents  to  us,  therefore,  an  unsolved 
problem.  It  will  be  necessary  to  inquire  whether  the  difficulty  does 
not  arise,  in  part  at  least,  from  the  crowded  condition  of  the  eggs  in 
the  hatchmg  jars.  These  jars  are  of  glass,  9  inches  in  diameter  and  15 
or  16  inches  deep,  and  eggs  enough  are  placed  in  one  of  them  to  form 
a  layer  at  the  surface  a  large  fraction  of  an  inch  in  thickness.  When 
this  apparatus  is  in  operation  the  jar  is  covered  closely  with  cheeae- 
cloth  and  placed  in  the  hatching-box  in  an  inverted  pos\tvoii,  \Xi^^«kX«t^ 
S.  Mis.  90 30 
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aerated  by  the  artificial  tidal  motion,  which  is  the  most  essential  feat- 
ure of  this  arrangement,  rising  and  falling  through  the  cheese-clotii 
and  the  complementary  supply  of  air  having  ingress  and  egress  through 
a  hole  bored  in  the  upturned  bottom  of  the  jar.  It  is  supposed  that 
the  ingress  of  water  from  the  bottom  disturbs  the  eggs  enough  to  change 
their  position  and  gives  each  eg^  its  share  of  the  water-supply ;  but 
it  is  questionable  whether  the  arrangement  secures  sufficient  change  of 
water  throughout  the  mass  of  eggs  to  maintain  them  in  a  condition  of 
healthy  and  normal  development.  As  yet  there  has  been  no  oppor- 
tunity of  comparing  the  artificially  hatched  fry  with  those  hatched  in 
the  natural  way  in  the  open  sea. 

A  very  important  improvement  has  been  eftected  in  the  water  service 
during  the  past  season.  Two  circular  tanks  with  an  aggregate  net  capac- 
ity  of  17,000  gallons,  have  been  erected  alongside  the  coal-shed,  and  are 
served  with  a  system  of  piping  of  which  the  mains  are  formed  of  log 
pipe  wound  with  iron  and  covered  with  coal-tar,  and  the  smaller  pii)es 
of  hard  rubber.  We  are  consequently  now  entirely  free  from  the  diffi- 
culties that  used  to  arise  from  the  presence  of  iron  rust  in  the  pipes  and 
hatching  apparatus  and  which  was,  in  fact,  a  very  serious  difficulty. 
The  new  system  was  put  in  operation  on  the  7tli  of  December,  and, 
with  the  exception  of  an  occasional  muddiness,  resulting  from  heavy 
rainfall,  the  water  has  been  admirably  pure  ever  since. 

The  number  of  hatching  boxes  brought  into  operation  during  the 
winter  was  24.  They  were  arranged  in  series  of  three  boxes  each,  and 
the  amount  of  water  fed  to  each  series  amounted  to  150  gallons  per 
hour,  or  a  total  of  1,200  gallons  per  hour.  The  total  net  capacity  of 
the  tanks  is  17,000  gallons,  so  that  in  case  of  a  suspension  of  pumping 
the  hatchery  can  be  made  to  run  about  fourteen  hours  without  any  cur- 
tailment of  the  quantity  before  the  supply  would  be  exhausted. 

The  Chester  hatching  boxes  appear  to  be  well  adapted  to  the  purpose 
of  hatching  buoyant  eggs,  yet,  like  most  other  new  inventions,  to  be 
capable  of  simplification.  A  few  boxes  on  essentially  the  same  plan, 
but  with  simplified  details,  were  constructed  and  found  to  work  quite  as 
well  as  those  built  on  the  original  design.  With  the  ordinary  water- 
supply,  which  was  about  150  gallons  per  minute,  the  period  of  each 
tidal  pulsation  was  about  ten  minutes.  The  automatic  action  of  the 
apparatus  is  well-nigh  perfect,  interference  of  the  attendant  being 
rarely  necessary.  It  was,  however,  not  considered  prudent  to  leave  tbe 
boxes  without  attention  during  the  night,  and  the  night  watchman 
made  regular  examinations. 

Observations  on  the  temperature  and  density  of  the  water  in  the 
hatchery  were  made  daily  through  the  months  of  December,  January, 
February,  and  March.  From  these  it  appears  that  the  density  was 
very  uniform,  ranging  from  1.0250  to  1.02G0,  and  that  the  temperature 
of  the  water  ranged  from  49o  to  32^,  the  mean  for  the  montll^ 

beiug  38.TO. 
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Subjoined  will  be  foaud  the  report  of  Mr.  James  Garswell,  who  was 
in  charge  of  the  manipulation  of  the  eggs  and  of  the  water  observations. 

REPORT  OF  MR.  GARSWELL. 

As  desired,  I  submit  the  following  report  of  cod-hatching  for  the 
winter  of  1886-'87. 

On  my  arrival  at  the  station,  on  the  29th  of  November,  I  found  in  the 
hatchery  a  few  cod  eggs  and  fry.  Some  of  the  latter  I  put  in  an  aqua- 
riam,  but  all  got  drawn  upon  the  siphon  bag  and  were  lost.  This  I 
attributed  to  their  sickly  condition  when  put  in. 

On  the  9th  of  December  the  Orampm  arrived  with  273  live  codfish,  • 
and  a  smack,  on  the  11th  of  the  same  month,  with  170,  all  of  which  were 
pnt  into  the  live  cars,  and  all  proved  to  be  good  spawuers.  The  first  * 
eggs  taken  were  a  small  lot  on  the  day  of  arrival,  but  these  and  the 
two  following  lots  turned  out  badly,  not  hatching  over  50  per  cent.  At 
the  time  they  were  taken  I  did  not  think  they  were  likely  to  turn  out 
well,  because  they  scattered  too  mnch  in  the  water  when  pnt  in  the  hatch- 
ing jars.  Cod  eggs  when  taken  should  at  once  rise  to  the  surface  of 
the  water  after  being  impregnated,  and  remain  there  until  hatched; 
although  in  the  case  of  very  low  temperature,  when  a  long  time  is  taken 
to  hatch,  the  eggs  will  sometimes  get  coated  with  a  very  fine  sediment 
and  sink.  Still,  if  they  are  far  enough  advanced  for  the  young  fish  to 
be  seen  with  the  naked  eye,  they  will  hatch  out,  notwithstanding  they 
have  sunk  to  the  bottom. 

The  codfish  in  live  cars  were  examined  every  other  day  with  varied 
success,  the  smallest  number  of  eggs  taken  being  75,000,  and  the  largest 
3,200,000.  All  the  eggs  taken  from  the  13th  to  the  31st  of  December— 
about  18,000,000 — turned  out  well,  the  average  loss,  as  near  as  I  could 
estimate,  being  about  20  per  cent,  but  in  several  instances  it  did  not 
exceed  5  per  cent.  I  think  the  cod-hatching  apparatus  now  in  use  at 
the  Wood's  HoU  Station  will  compare  favorably  with  any  apparatus 
known  to  me  and  which  is  used  for  the  hatching  of  other  species  of  fish. 

Experience  has  proved  that  it  is  not  advantageous  to  have  the  tem- 
perature of  the  water  above  40^.  In  warmer  water  the  eggs  hatch  out 
too  rapidly,  the  fry  are  weak  and  sickly,  and  a  very  large  percentage 
of  them  die  after  hatching.  I  consider  the  best  temperature  to  be  from 
34*^  to  380,  when  the  eggs  will  take  from  eighteen  to  twenty-five  days  in 
hatching;  then  the  fry  straighten  out  soon  after  hatching,  look  strong 
and"  vigorous,  and  invariably  stay  on  the  surface  of  the  water.  My  ex- 
]>erience  is,  the  stronger  the  fry  the  nearer  the  surface  they  will  remain. 

From  the  13th  to  the  31st  of  December  I  made  several  experimeuts  in 
trying  to  keep  the  young  fry  alive  in  aquaria.  First  with  the  usual 
siphon-bag  as  in  shad  work;  but  in  every  case  this  resulted  iu  drawing 
all  the  fry  onto  the  cheese-cloth,  where  they  would  remain  until  they 
dieil.  Next  I  fitted  up  three  aquaria  (see  i)lans)  and  applied  the  tidal 
motion  in  three  different  ways,  but  this  also  resulteOL  in  l\i^  Ol^vxW\  vil 
the  fry  after  a  tmej  not,  boweverj  on  account  of  their  stickVws  ^^  ^^^ 
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cheesecloth,  as  the  draught  was  very  slight  and  only  lasted  from  five  to 
fifteen  minutes,  when  the  return  would  come,  releasing  any  that  might 
have  got  onto  the  cloth,  but  from  other  causes  which  I  am  unable  to  ac- 
count for.  The  best  success  obtained  was  in  one  of  the  smaller  aquaria 
(No.  1),  with  a  lot  of  very  strong  and  healthy  fry,  which  were  put  in 
on  the  22d  of  January  and  did  very  well  for  some  time,  but  all  gradu- 
ally died,  and  on  the  14th  of  February  all  were  gone.  I  also  kept  some 
of  this  lot  in  the  hatching-jars,  but  they,  too,  died  about  the  same  time. 
I  noticed  that  the  sacs  of  most  of  them  were  gone  before  they  died. 

On  the  25th  of  January  the  Grampm  arrived  with  162  live  cod,  which 
were  put  in  the  basement,  and  they  lived  equally  as  well  there  as  in 
the  cars.  My  experience  in  keeping  large  codfish  alive  is  they  will  live 
anywhere,  provided  they  have  a  plentiful  supply  of  fresh  salt-water  and 
the  temperature  never  goes  below  30O;  for  at  29^  all  will  die.  Very 
few  eggs  were  obtained  from  this  lot  of  fish,  as  the  majority  were  males 
and  the  females  had  mostly  spent,  and  even  those  taken  turned  oat 
badly  on  account  of  the  poor  condition  of  the  fish  when  received. 

I  fitted  up  two  tubs  with  the  tidal  motion  and  put  in  1,000,000  eggs, 
which  did  very  well  for  a  few  days,  but  owing  to  the  high  temperature 
of  the  hatchery  ^nd  the  large  surface  exposed  to  it,  the  temperature  of 
the  water  in  the  tubs  got  too  high  and  killed  them  all.  I  did  not  get 
another  opportunity  of  trying  the  tubs,  but  from  former  experience  I  am 
satisfied  good  hatching  can  be  done  with  them. 

Several  lots  of  eggs  were  received  by  express  from  Gloucester,  and 
Mr.  Tolbert  brought  three  lots,  in  all  about  11,000,000 ;  and  on  each 
occasion  from  one-  third  to  one-half  died  in  transportation.  On  examin- 
ing the  apparently  good  ones  with  a  microscope  very  many  of  them 
were  found  to  be  more  or  less  defective,  and,  consequently,  but  few 
healthy  fry  were  hatched  out. 

I  submit  the  following  suggestions  for  another  season's  work : 

1.  That  there  should  be  a  supply  of  not  less  than  1,000  codfish  at  the 
station  by  the  1st  of  November,  or  as  soon  as  they  can  be  obtained  from 
Nantucket  Shoals. 

2.  That  arrangements  should  be  made  for  getting  a  monthly  supply 
of  at  least  500  more.  By  this  meaus  the  number  would  be  kept  up, 
and  I  think  would  furnish  all  the  eggs  the  present  force  could  handle. 

3.  That  the  basement  be  fitted  up  with  a  number  of  small  pools, 
conveniently  arranged,  so  the  fish  can  be  easily  overhauled  and  get  a 
plentiful  supply  of  fresh  water.  This  will  obviate  the  chances  of  their 
getting  killed  by  frost  and  afford  an  opportunity  of  examining  them  at 
any  time. 

Accompanying  this  you  will  find  copies  of  the  daily  record  kept 
during  the  season. 
Wood's  Holl,  Mass..  March  25, 1887. 
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Record  of  the  planting  of  cod  fry  during  the  icinter  of  1886-*87. 

[Prepared  by  James  Carswell.] 
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Date. 


Where  planted. 


1886. 

Dec.  24 

29 

1887. 

JaD.     3 

5 
10 
12 
14 
17 
19 
21 
27 
29 

5 
11 
ht 
22 
26 
13 
21 

4 

6 


Feb. 


Mar. 
Apr. 


Wood's  Hell  Harbor 
do 


do 

do 

do 

Small  Pool  

Wood's  Holl  Harbor 

do 

do 

do 

Race  Point.  Capo  Cod  Bay 

Wood's  HoU  Harbor 

do 

do 

do 

do 

do 

Small  Pool 

do 

Wood's  Holl  Harbor 

do 


Total 


By  'vrhom. 


Olmston  and  "Barry 
do.. 


do 

do 

do 

Carswell 

Olmston  and  Barry. 

do 

do 

do 

Captain  Collins  — 
Olmston  and  Barry 
, do 


do  . 

Olmston 

do  . 

do  . 

Barry..  - 

do. 

Olmston 
do  . 


Number. 


2, 
2, 
2. 

*2. 
1, 

1, 


487. 500 
750,000 

,530.000 
880,000 
725.000 
500,000 
050,000 
000.000 
500,000 
480,000 
050,000 
750,000 
000.000 
5U0.  000 
750,000 
250,000 
570,000 
50,000 
272.500 
250,000 
150,000 


Sped 


19, 495. 000 


Common  cod. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


*  Captain  Collins  report«d  the  fry  planted  in  splendid  condition. 

The  fry  pnt  in  harbor  were  sometimes  put  in  on  the  floo<l  tide,  when  they  wonld  be  drawn  into  Tine- 
yard  Sound,  and  sometimes  on  the  ebb,  when  they  would  be  drawn  into  Buzzard's  Bay. 

Record  of  temperature  and  dermty  of  water,  mnter  of  1886- W. 

I  Prepared  by  James  Carswell.] 


Date. 

Temperature  of  water. 

Density  of  water. 

Morning. 

Noon. 

Evening. 

Morning. 

NOOD. 

Evening. 

1886. 
Deo.  1 1 

o 

49 
49 
43 
43 
43 
40 
39 
37 
38 
39 
40 
40 
41 
42 
41 
41 
41 
41 
40 
40 
40 
39 
39 
39 
41 
39 
39 
38 
37 
3G 
30 

o 
49 
48 
43 
44 
43 
39 
38 
87 
38 
39 
40 
40 
41 
41 
42 
41 
38 
41 
40 
39 
39 
39 
39 
40 
41 
39 
89 
38 
38 
36 

o 

49 
47 
43 
42 
39 
38 
38 
38 
38 
40 
40 
41 
42 
41 
42 
41 
41 
40 
40 
39 
39 
39 
39 
40 
40 
39 
39 
38 
37 
36 

1.0253 

1.025:1 

1.02S3 

2 

1.0253  '      1.0253 

L0253 

3 

1.0256 
1.0256 
1.0256 
1.0258 
1.0258 
1.0258 
1.0257 
L0256 
1.0256 
1.0256 
1.0256 
1.0256 

1.0256 
L0256 
1.0256 
1.0258 
1.0258 
1.0258 
1.0257 
1.0256 
1.0256 
1.0256 

1.0256 

4 

1.0256 

5 

1.0256 

6 

1.0258 

7 

1.0258 

8 

L02J8 

9 

1.0256 

10 

1.0?56 

11 

1.0256 

12 

1.0S56 

13 

1. 0256           L  0356 

14 

1. 0<256            1.0256 

15 

L0256         1.0256           1.0256 

16 

1.0253         1.0253           L0253 

17 

1.0258         1.0258           L0258 

18 

1.0258         1.0258  ;         1.0236 

19 

1.0256         1.0256  \         1.0256 

20 

1.0256 
1.0256 
1.0256 
1.0256 
1.0256 
1.0256 
1.0256 
1.0256 
1. 0256 
1.0256 

L0256  '        1.0256 

21... 

1.0256  i        1.0236 

22 

1.0256           1.0256 

23 

1.0256           L03S6 

24 

1.0256           L0S56 

25 

1. 0256           1. 0256 

26 

1.0256  1        1.C2S6 

27 

1.0256           1.0256 

28 

1.0256  i        1.0256 

29 

1.0256           1.0256 

30 

1.0254         1.0254           1.0254 

31 

36                36 

1.0254         1.0254  1        1.0254 

Mean 

'    -                                               *w^ 

L                           40 

1.02559 
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Record  of  temperature  and  density  of  water,  winter  of  1886-'87— Continned. 


Jannary,  1887. 

Febraary,  1887. 

March.  1887. 

Day  of  month. 

Tempera- 
ture of 

water  at 
2  p.m. 

Density 
of  water 
at  2  p.  ni. 

Tempera- 
ture of 

water  at 
2  p.m. 

Density 

of  water 

at  2  p.m. 

Tempera- 
ture of 

wuter  at 
2  p.m. 

Density 

of  water 

at  2  p.  m. 

o 

37 
37 
36 
36 
35 
35 
36 
35 
34 
34 
33 
33 
34 
35 
35 
34 
33 
34 
32 
33 
34 
34 
35 
36 
36 
37 
35 
36 
38 
38 
37 

1.0255 
1. 0255 

1. 0255 
1.U255 
1.0255 
1,0255 
1.0254 
1.0254 
1. 0254 
1.0254 
1.  02.'>6 
1.  0256 

i.Oi-oe 

1.0:>-)6 
1.0206 
1.0256 
1.0256 
1.0226 
1.0256 
1. 0257 
1.0256 
1.0256 
1.0256 
1.0256 
1.0256 
1. 0257 

1. 0256 
1.  0255 
1.0255 
1.0255 
1.0255, 

o 

37 
87 
37 
37 
35 
34 
34 
34 
35 
35 
36 
36 
35 
34 

:n 

35 
35 
35 
35 
36 
36 
36 
36 
36 
37 
36 
36 
34 

1.0255 
1. 0255 
1.0255 
1.0255 
1.0256 

1. 0255 
1.0255 
1.  0255 
1.0555 
1.0255 
1.  0255 
1. 0254 
1.0254 
1.  0255 
1.0254 
1.0255 
1.0255 
1.0255 
1.0255 
1.02.5S 
1.0255 
1.0255 
1.0254 

1. 0256 
1.0258 
1.  0258 
1.0258 
1.0258 

o 

34 
85 
85 
35 
35 
34 
34 
35 
35 
35 
35 
35 
36 
35 
35 
36 
35 
36 
36 
36 
37 
37 
37 
37 
37 
87 
37 
38 
38 

1.0258 
1. 0257 
1. 0257 
1.0260 
1.0260 
1.0260 
1  02fifl 

1   11200 

1  0260 

1  0258 

1  0200 

1  0258 

1  0257 

1  02.50 

1  0*»52 

1  0252 

L0254 

1  0262 

1.0252 

1. 0252 

1.  0252 

1  0262 

1  0252 

1. 0254 

1.0264 

1  0254 

1.  0252 

1.  02r)2 

1.0250 

r^an 

.35 

1.02554 

35.4 

1.02553 

*35.8 

a.  02562 

*  29  days. 
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XX.-REPORT  OF  OPERATIONS  AT  THE  WYTHEVILLE  STATION, 
VA.,  FROM  JANUARY  1,  1885,  TO  JUNE  30,  1887. 


By  Marshall  McDonald. 


The  plans  projected  during  1884  for  extending  and  improving  the 
facilities  for  work  at  this  station  were  carried  out  during  the  summer 
apd  fall  of  1885,  under  the  direction  of  the  Commissioner  of  Fisheries 
for  the  State  of  Virginia,  and  the  cost  of  the  extensive  improvements 
made  was  defrayed  by  the  State  Commission. 

The  station  is  now  substantially  complete  in  its  equipment  and  ap- 
pointments. Additional  ponds  will  be  needed  from  time  to  time  to  pro- 
vide increased  capacity  for  rearing  trout  and  other  species  for  distribu- 
tion. 

Much  also  remains  to  be  done  in  providing  access  to  and  circulation 
through  the  grounds  by  the  construction  of  good  graded  roads,  in 
erecting  substantial  inclosures  for  protection  from  depredations,  and 
in  improving  the  amenities  of  the  grounds  by  planting  trees  and  shrubs, 
clearing  up  the  undergrowth,  and  turfing  bare  and  unsightly  spots. 
But  the  station  may  now  be  regarded  as  fully  equipped  for  its  work ; 
and  a  description  of  its  location,  buildings,  ponds,  and  grounds,  audits 
facilities  for  production  and  distribution  of  the  Salmonidae  will  well 
illustrate  its  importance  and  value  to  the  work  of  the  U.  S.  Fish  Com- 
mission. 

(1)  Location. — ^The  station  is  situated  in  southwestern  Virginia,  about 
3  miles  east  of  the  town  of  Wytheville  and  immediately  on  the  line  of 
the  Atlantic,  Mississippi  and  Ohio  Kailroad,  which,  with  its  extensive 
connections  northeast  and  southwest,  traverses  that  broad  belt  of 
mountain  region  which  stretches  from  New  York  to  Georgia  and  Ala- 
bama and  is  the  natural  trout  region  of  the  Middle  and  South  Atlantic 
States.  The  facilities  thus  afforded  for  expeditious  and  satisfactory 
distribution  to  the  most  distant  points  are  all  that  can  l>e  desired. 

A  railroad  siding,  not  a  hundred  yards  from  the  station  and  accessi- 
ble by  a  good  graded  road,  affords  every  convenience  for  satisfactory 
distribution  by  car  and  messenger  service. 

(2)  Water  snjyply.— This,  which  aggregates  1,100  gallons  per  minute,  is 
allorded  by  two  bold  springs,  coming-to  the  surface  in  an  oval  deprea- 
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sion  or  basia  in  the  hillside  to  the  north  of  the  hatchery.  The  water 
supply  for  the  hatching-house  is  drawn  from  the  upper  spring  (see  Plate 
I)  through  a  4inch  iron  pipe  conveying  about  120  gallons  of  water  per 
minute.  The  excess  of  water  from  the  upper  spring  is  conducted  by 
shallow  flumes,  which  also  serve  as  spawning  races,  through  the  two 
ponds,  12  by  50  feet,  which  are  reserved  for  the  oldest  breeding  trout. 
Escaping  from  the  lower  of  these  the  discharge  unites  with  that  from 
the  lower  spring  and  is  conveyed  by  a  tunnel  under  the  hatchery  to 
the  sloping  hillside  south  of  this  building,  and  the  whole  discharge 
from  the  springs  is  thus  utilized  for  the  supply  of  the  succession  of  trout- 
rearing  ponds  constructed  on  the  rather  abrupt  slope  extending  firom 
the  hatchery  to  the  valley  below. 

The  station,  it  will  be  seen  (Plate  II),  presents  remarkable  advan- 
tages in  the  large  water  supply  available  for  fish-cultural  operations, 
and  in  the  fact  that  the  distribution  both  to  the  hatching-house  and 
ponds  can  be  made  by  gravit}^,  thus  eliminating  one  very  considerable 
item  in  the  cost  of  maintenance  of  stations  where  circumstances  require 
the  water  to  be  pumped  to  a  higher  level  before  it  can  be  utiUzed.  One 
serious  trouble  relating  to  the  water  supply  yet  remains  to  be  corrected. 

During  the  seasons  of  heavy  and  prolonged  rainfall  the  springs  be- 
come muddy,  and  although  the  muddy  water  does  not  appear  to  be 
directly  injurious,  the  fact  that  proper  observation  and  attention  can 
not  be  given  to  the  eggs  and  young  fish  may  give  rise  to  serious  losses. 
Where  this  muddy  condition  is  prolonged  the  gills  of  the  larger  trout 
become  congested  or  inflamed,  and  many  of  our  losses  of  fish  have 
doubtless  originated  from  the  abnormal  condition  of  water,  if  not  di- 
rectly attributable  to  it 

It  is  expected  to  get  rid  of  this  trouble  and  embarrassment  to  the 
work  either  by  the  use  of  a  settling  reservoir  or  by  devising  effective 
methods  of  filtration.  Experiments  are  now  in  progress  with  a  view  to 
determining  the  most  convenient  and  available  means  to  accomplish 
the  desired  end. 

(3)  Hatchery. — ^The  building  first  occupied  as  a  hatchery  was  an  old, 
log  still-house,  fitted  up  with  hatching  troughs  affording  capacity  for 
the  development  and  hatching  of  300,000  trout  eggs.  In  the  spring  of 
1886  this  building  was  removed,  and  on  its  site  was  erect'Cd  the  present 
comfortable,  convenient,  and  well-equipped  station.  It  is  shown  in 
elevation  in  the  general  view  of  buildings,  ponds,  and  grounds  (Plate 
II).  Details  of  interior  construction  and  arrangements  are  given  in 
Plates  III,  IV,  V. 

The  building  is  50  feet  by  25  feet  and  two  stories  high.  The  base- 
ment or  lower  story  is  of  stone,  the  floor  of  concrete,  so  that  it  may  be 
flushed  with  water  and  thoroughly  cleaned  whenever  necessary.  This 
floor  constitutes  the  hatchery  proper,  and  is  fitted  up  with  troughs  and 
hatching  jars,  as  shown  in  Plat^  III.    As  at  present  arranged,  about 
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800,000  trout  eggs  can  be  incubated  conveniently ;  by  crowding,  pro- 
vision could  be  made  for  1,200,000  eggs.  Under  the  hatching  troughs 
and  supplied  by  the  overflow  of  the  water  from  these  are  an  equal 
number  of  nursing  t  roughs  for  the  young  trout. 

Experience  has  shown  that  it  will  not  do  to  transfer  them  to  the  open- 
air  i)onds  until  they  are  several  months  old.  It  is  proposed  to  make 
additional  provision  for  twenty-five  more  nursing  troughs  in  a  separate 
building,  and  so  increase  the  capacity  of  the  station  as  to  enable  us  to 
rear  and  furnish  for  distribution  each  season  not  less  than  200,000  year- 
ling trout. 

The  second  story  of  the  hatchery  is  framed,  and  the  interior  is  ar- 
ranged for  oifice,  storage,  and  quarters,  as  shown  in  Plate  IY« 

(4)  Work  done.-'The  work  of  the  station  was  at  first  directed  with 
the  view  of  producing  the  eggs  and  young  of  the  Bainbow  Trout 
(Sdlmo  irideus)  for  distribution.  The  breeding  fish  have  been  reared 
from  eg^s  obtained  from  na  tive  wild  fish  at  Baird  Station,  California. 
These  spawned  first  in  the  winter  of  1883-'84,  and,  in  the  winter  of 
1880-'87,  we  obtained  from  our  own  stock  of  the  Bainbow  Trout,  220,000 
eggs.  The  work  of  the  station  has  been  by  degrees  extended  and  di- 
versified so  as  to  provide  for  the  pond-culture  of  Carp,  the  Goldfish, 
the  Bock  Bass,  and  the  small-mouthed  Black  Bass. 

For  the  better  economy  and  distribution  of  the  work  of  the  station, 
arrangements  were  begun  in  1885  to  accumulate  a  stock  of  the  native 
or  red-spotted  trout  of  the  Eastern  States  by  the  collection  of  wild  fish 
from  streams  of  Virginia  and  by  hatching  and  rearing  breeding  fish  at 
the  station  from  eggs  obtained  both  from  Michigan  and  from  the  North- 
eastern States.  The  eggs  from  the  West  gave  fry  of  feeble  vitality,  and 
the  percentage  reared  was  very  small.  The  stock  of  breeding  fish  on 
hand  con8is\»  of  a  few  hundred  of  the  native  Brook  Trout  and  about 
2,500  one  and  two-year  old  fish  reared  from  eggs  hatched  at  the  sta- 
tion. It  is  probable  that  a  few  thousand  eggs  will  be  obtained  during 
the  winter  of  1887-'88.  Only  a  small  number,  however,  will  mature 
enough  to  spawn  before  the  winter  of  1888-^89.  • 

The  current  work  of  production  and  distribution  for  the  fiscal  year 
beginning  July  1,  1886,  is  given  in  the  following  tables.  The  receipts 
of  fish  and  eggs  by  collection  from  our  breeding  fish  and  from  oi>en 
waters  and  by  transfer  from  other  stations  are  given  in  Table  I.  The 
distribution  of  fish  and  eggs  from  the  station  daring  the  fiscal  year  be- 
ginning July  1, 1886,  is  given  in  Table  II. 
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Table  L— Receipts  of  fish  and  eggs  at  JVytiieville  Station  for  the  year  ending  June  30, 1887. 
Species. 


California  troat. 
Do 


Brook  tront. 

lio 

Do 

Do 


Whence  received. 


Central  Station,  by  W.  K.  Page 

Central  Station,  by  W.  A.  Dannington 
Collected  at  W jtheville  Station 


Total 


Date. 


Apr.  14. 
May   4. 


Northvillo  Station,  by  B.  S.  Johnson. 

Northville  Station,  by  express 

Kichard  E.  FoUett,  Windnam,  Conn. 
Central  Station,  by  W.  F.  Page 

Total 


Brown  tront 

Do 

Landlocked  salmon 


Red-ove  perch 

Do 

Do 


Black  bass. 
Do 


Carp  (leather) 

Do 

Do 

Do 

Caro  (scale)  .. 


Tench  . 
Do. 


Fred.  Mather,  Cold  Spring  Harbor,  N.  Y 
Central  Station,  by  W.  A.  Dannington  .. 
Chas.  G.  Atkins,  Grand  Lake  Stream,  Me 


Peak  Creek,  Pulaski  County,  Va. 
do 

Reed  Creek,  "Wythe  County,  Va  ., 


Total 


New  River,  Giles  County,  Va  ... 
Rocd  Creek,  Wythe  County,  Va. 


Total 


Central  Station,  Washington,  D.  C 

do 

do 

do 

do 

do 


Total 


Central  Station,  Washington,  D.  C 
do 


Total 


Dec.  11. 
Jan.    2 
Jan.    8 
Apr.  14 


Eggs. 


220,500 


Fiah. 


220,500 


26,508 
75,000 


Mar.  17.. 
May  4.. 
Mar.  13... 


Ang.  16. 
Aug.  16. 
June  23. 


Aug.  16. 
June  23. 


Not.  11,20 
Mar.  1.... 
Apr.  14.... 
May  4.... 
Jan.  6  ... 
Apr.  14.... 


Jan.    6. 
Apr.  14. 


101, 508 


9,100 
'50,006 


*5.000 
*3,000 

8.000 

tiw 

"•5.660 

6.193 

•3,000 

:2,125 

t.=W 
tl9 

2,202 

:ioo 

fu 

111 

:3.000 

tl2 

t2 

t3 

t450 

t2 


3,460 


:450 
t2 


452 


*  Fry. 


t  Breeders. 


I  Yearlings. 


Table  II. — Distribution  of  fish  and  eggs  from  Wytheville  Station  for  the  year  ending  June 

30,  1887. 


.Species. 


Where  sent. 


California  trout  ... 
Do 


Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


•.••.vi 


H.  C.  Parsons,  Natural  Bridge,  Va 

M.  C.  Treiber.  Staunton,  Va 

North  Rivor,  Weyer'sCave,  Va 

A.Y.Stevens.  Niishville,  Tenn , 

Edward  D.  Hick.s.  Nashville,  Tenn 

J.  D.  Kads,  Wanensburgh.  Mo 

TriVmtary  of  Maramcc  River,  Mo 

Tributary  of  Gasconade  River,  Mo 

Tributary  of  ().saj;e  River,  Mo 

Tributary  of  Neosho  River,  Mo 

Tributary  of  White  River,  Ark 

Geor;:e  L.  Hannan,  Olympic,  Va 

do 

William  Spangler,  Speedwell.  Va 

Stony  Fork  of  Reed  Creek,  Wythe  County,  Va... 

Eli  B\  Thomas,  Grant,  Va .' 

Headwaters  of  James  Rivor.  Va 

Stony  Fork  of  Re<^  Creek,  Wythe  County,  Va  .. 

( Jacapon  River,  W.  Va 

Heiiry  Stewart,  Highland,  "S.C 

I).  ]i.  Maokall.  messenger,  Washington,  D.  C 

J.  W.Davis,  Atkins  Tank.  Va 

1).  B.  Maokall,  messenger,  Washington,  D.  C 

V.  G.  Shepard.  Faber's  Mills,  Va ... 

Newton  Simmons,  messenger.  Washington,  D.  C . . 

M.  McDonald,  Washington,  D.  C 

Max  vondera  Borne,  Bemeuchen,  Germany 

N .  Jennet,  Paris,  France 

Duntsche  Fi.scherei-Verein,  Berlin,  Germany 

do 

Nat\ouA\  Fifth-Culture  Association,  London,  Eng- 
land. 


Date. 


Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aus. 
Aug. 

AU!J. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Got. 

Oct. 

Nov. 

Nov. 

Nov. 

Nov. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 


11 

11 

11 

17 

17 

17 

17 

17 

17 

17 

17 

20 

21 
o 

20 
21 
23 
23 
12 
10 

7 
13 
15 
15 

0 
21 
24 

2 

7 
14 
21 


BggH. 


Tldi. 


•100 
*I00 
'497 
-100 
TiO 
♦Tf. 

♦730 

•950 

*SC'i 

*1,1I0 

*.vu 

*2ll 

tioo 

•2.» 

•400 
♦.SOD 
♦400 
'000 

•25 
•250 
•100 
•225 


5,000 
10.000 

5,00*i 
15,000 
15,000 
10,000 
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Table  II. — Distribution  offish  and  eggs  from  WythevUle  Station^  «<o.— Continued. 


Species. 


Where  sent. 


California  treat . . . 
Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Date. 


Brook  troQt. 

Do 

Do 

Do 

Do 

Do 

Do 


Il»ake  trout  — 


M.  V.  Osborue,  C<»ld[  Creek  Hatchery,  Ohio 

E.  G.  Shortliilge,  WUmiuston,  Dei 

E.H.  Friahrauth.  Philadelphia,  Pa 

J.  W.  Uoxie  Si.  Co.,  Carolina,  R.  I 

Charles  F.  Hardie,  New  York,  N.  Y 

(x.  W.  Dolawder,  Baltimore,  Md 

Loug  Meadow  Run,  near  Ilaserstown,  Md . 

Almshouse  Run,  near  Hagerstown,  Md 

liuMh  Run.  near  Hagerstown,  Md j  Mar 

Walker's  Run,  near  Hagerstown,  Md .....    Mar. 


S«)uth  Fork  of  Reetl  Cr*iek,  Wythe  County,  Va 

Holston  River,  near  Marion,  v a  . . . 

Cove  Creek,  Wythe  County,  Va    .. 

Walker's  Creek',  Bland  County,  Va 

North  Fork  of  Reed  Creek,  \V\'the  County,  Va  ...  I  June    1 

L.S.  Allison,  W>  the  County,  Va ]  June  20 


Feh. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

Mar.  31 
31 
31 
19 
20 
24 
27 


21 
21 
26 
26 
1 
1 
31 


May 

May 
May 
May 


Total 


Long  Meadow  Run,  near  Hagerstown,  Md 
Almshouse  Run.  near  Hagerstown,  Md  — 

Rush  Run.  near  Hagerstown,  Md 

Walker's  Run,  ne^r  Hagerstown,  Md 

Cove  Creek,  Wytho  County,  Va 

Walker's  Creelt,  Bland  County,  Va 

L.  S.  Allison,  Wythe  County,  va 


Total 


H.  C.  Parsons,  Natural  Bridge,  Va  . 

Do M.  C.  Treiber.  Staunton.  Va 

Do Tributary  of  Gasconade  River,  Mo 

Do William  Spangler,  Speedwell,  Va. . 

Do Eh  F.Thomas.  Grant,  Va 

Do ;  S.  N.  Htiffonl.  Wytheville,  Va 

Do. " 

Do 

Do 


D.  B.  Mackall,  messenger,  Washington,  D.  C 

do V 

Newton  Simmons,  messenger,  Washington,  D.  C 


Total 


Landlocked  salmon 
Do 


TrfbntAry  of  Shenandoah  River.  Stannton,  Va... 
South  Fork  of  Shenandoah  River,  Waynesbor- 
oQgh,  Va. 


Total 


Bed-eye  perch I  W.  L.  Bnmgardner,  Stannton,  Va 


Do 
Do 
D.» 
Do 
Do 
Do 
Do 
Do 
l>o 
Do 
Do 


Black  bass 

Carp  (leather) . 
Carp  (scale)  . . . 


I.  G.  W.  Steedman,  St.  Louis,  Mo. 

C'Owpastnre  River,  Bath  Coanty,  Va 

Cncapon  Rivor,  West  Virginia .' 

W.  O.  Watson,  Charlottc^s  ville,  Va 

W.  E.  Grant,  Grantland,  Va 

D.  B.  Mackall,  messenger,  Washington,  D.  C 

V.  G.  Shepard,  Faber's  Mills.  Va 

L.  S.  Pendleton.  Frederick's  Hall,  Va 

Fred  Mather,  Cold  Spring  Harbor,  N.  Y 

Newton  Simmons,  messenger,  Washington,  D.  C. 

E.  M.  Robinson,  messenger,  Washington,  D.  C . . . 


Total 


J.  D.  Eads,  Warrensburgh,  Mo 


Ninety-one  applicants  in  southwest  Virginia  and 

east  Tennessee. 
Sonth  Fork  of  Reed  Creek,  Wythe  County,  Va  — 


Tench 


Total 


ATar.  31 
Mar.  HI 
Mar.  31 
Mar.  31 
May  24 
May  27 
June  20 


Aug.  11 
Aug.  11 
Aug.  17 
Sept.  2 
Sept.  21 
Oct.  9 
Nov.  15 
Nov.  23 
Jan.    30 


Aug.  11 
May   19 


Aug.  11 
Aug.  17 
Sept.  23 
Oct.  12 
Oct  12 
Oct.  15 
Nov.  7 
Nov.  l.*) 
Nov.  15 
Dec.  12 
Jan.  6 
Fob.  25 


Aug.  17 


Jan.  8 


Sonth  Fork  of  Reed  Creek,  Wythe  County,  Va . . .    Jan.     8 


Eggs. 


Fish. 


10.  000 
5, 000 
5,  000 
3,000 

10,000 
5,000 


98. 000 


Goldfish i  Mrs.  O.  J.  Smvthe,  Wytheville,  Va July  13 

Do J.C.Ewald,  Pari8,Tex July  17 

Do I  Mrs.  Emma  W.Gny,  Glade  Sprinir,  Va Aug.    5 

Do '  Miss  DHi8y  Bedford,  Vicksburg,  Miss Aug.  10 

Do I  E.  M.Robin.son,  Fayette ville,  N.  C Dec.   21 

Do ( 'harl'es  HanctKik.  VV vtheville,  Va Jan.    1'.' 

Do J.  <r.  Hollbrook,  Wytheville,  Va !  Jan.   22 

Do Chaile-iEwald,  Wytheville.  Va Mar.     6 

Do Hon.  C.  F.  Trigg,  A bingdon,  Va t 


Total 


*622 
*622 
*622 
*G22 

ttl5 
*500 
*250 
*2&0 
tKMI 
*250 


-.9 


2,230 


:622 
:622 
♦622 
:022 
*250 
*250 
^250 


3,238 


*100 

*100 

'50 

*20 

•25 

*25 

*2.'iO 

*600 

"30 


1,200 


*1.997 
*]  1,000 


12,  997 


*60 
*600 
*500 
•200 
•100 
•400 
•JOO 

•.•VO 

*.'M) 
66 

§12 


2,103 

*48 

1.925 
450 

2,3T6 

•450 

6 
4 
« 
6 
8 
4 
6 
4 
6 


\ 


^ 


YearHngs.  /  Two  years  or  more.  I  Try.  ^BtiB^^TB. 
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From  the  eggs  hatched  at  the  statiou  during  the  seasou  we  have  now 
in  our  ponds  for  distribution  during  the  fail  of  1887,  according  to  the 
estimates  of  the  superintendent  of  the  station,  about  60,000  California 
and  Eastern  brook  trout,  from  3  to  5  inches  in  length. 

During  the  spring  of  1887  our  facilities  for  pond-culture  were  extended 
by  the  construction  of  a  series  of  ponds  covering  about  2  acres,  for  the 
cultivation  of  the  rock  bass  {Amblaplites  rupestris)^  a  species  well  adapted 
for  pond-culture  and  rapidly  growing  in  favor  with  those  desiring  a 
species  of  easy  cultivation,  with  gamy  characteristics  and  of  good  flavor. 

The  landlocked  salmon  bred  during  the  season  were  held  in  ponds  at 
the  station  until  June,  1887,  and  then  transferred  to  the  headwaters  of 
the  Shenandoah  River,  in  Augusta  County,  Va.  They  were  from  2J  to 
3  inches  in  length  when  planted,  and  about  26  per  cent,  only  of  the 
eggs  received  survived. 

The  stocking  of  the  headwaters  of  the  Shenandoah  with  salmon  is  to 
be  regarded  as  an  experiment  in  acclimation  rather  than  assured  flsh- 
cultural  work.  It  is  hoped  that  by  the  selection  of  a  variety  of  salmon 
that  has  largely  lost  its  migratory  instincts  and  by  hatching  it  and 
constraining  it  to  live  for  some  months  in  a  much  higher  range  of  tem- 
perature than  is  natural  to  it,  it  may  become  habituated  to  its  new  en- 
vironment and  become  resident  in  the  Potomac  Eiver  basin.  Should 
but  a  few  survive  and  spawn  it  is  probable  that  the  young  will  exhibit 
considerable  modification  of  habit  and  be  in  better  accord  with  their 
environment,  and  after  a  succession  of  generations  develop  a  distinct 
race,  finding  congenial  habitat  in  streams  with  a  higher  range  of  tem- 
perature than  is  found  in  the  natural  salmon  streams  of  the  Northeast 

It  is  not  possible  to  report  even  a  fair  measure  of  success  in  hatching 
eggs  of  the  Brown  Trout  of  Europe  (ISalmo  fario).  From  the  Deutsche 
Fischerei-Verein  we  obtained  about  2,000  fish,  which,  at  the  age  o  six 
months,  are  from  4  to  6  inches  long  and  growing  rapidly.  The  very 
large  percentage  of  loss  occurred  during  the  period  intervening  between 
hatching  and  beginning  to  feed. 

(5)  Provision  for  pond  culture. — In  the  oval  depression  north  of  the 
hatchery  (Plate  I)  are  two  ponds,  12  by  60  feet,  provided  with  spawning 
races.  These  are  reserved  for  our  breeding  trout.  They  are  constructed 
entirely  of  plank,  sides  and  bottom,  and  at  first  the  sides  projected 
above  the  level  of  the  soil.  The  considerable  losses  occurring  among 
the  breeders  during  the  hot  weather  of  summer  indicated  unhealthy 
conditions,  which  were  attributed  to  the  exposed  sides,  which  became 
heated  during  the  day,  thus  causing  a  considerable  rise  in  the  tempera- 
ture of  the  water.  This  was  remedied  by  banking  up  the  sides  with 
earth  and  sodding  the  slopes.  The  plank  bottoms  at  the  upi>er  ends  of 
the  ponds  were  also  covered  by  broken  stone  and  coarse  gravel.  These 
changes  were  marked  by  the  greater  improvement  in  the  condition  of 
the  fish  in  the  ponds.  Losses  are  now  comparatively  rai^e,  and  are  al- 
most entirely  confined  to  the  males,  being  usually  the  result  of  injuries 
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iuflicted  iu  the  fierce  fights  they  wage  with  each  other  during  the  breed- 
ing season. 

A  general  view  of  the  series  of  ponds  to  the  south  of  the  hatchery  is 
given  in  Plate  VI.  The  four  ponds  lying  upon  the  slope  immediately 
below  the  hatchery  are  each  8  feet  by  50  feet,  and  are  reserved  for  the 
larger  trout  which  are  being  reared  at  the  station  to  maintain  the  suc- 
cession of  breeders  or  for  distribution  after  attaining  considerable  size. 

The  eight  ponds  at  the  base  of  the  hill,  between  the  superintendent's 
house  and  Tate's  Run,  are  also  appropriated  to  the  rearing  of  trout  for 
distribution.  All  of  these  ponds  have  earth  sides  and  bottom,  and  each 
has  an  independent  water  supply  and  drainage.  The  series  of  four 
large  ponds  on  the  opposite  side  of  Tate's  Euu,  near  the  railroad,  is  ap- 
propriated to  the  pond  culture  of  the  carp  and  other  si)ecies  requiring 
warm  waters  for  their  successful  cultivation.  The  water  supply  lor  this 
series  of  ponds  is  conducted  from  the  springs  in  a  4inch  pipe,  and,  with 
the  view  of  securing  the  warming  of  the  water  as  much  as  possible  by 
exposure  lo  summer  temperature,  the  water  supply  is  reduced  to  an 
amount  barely  sufficient  to  replace  the  losses  by  evaporation  and  leak- 
age. The  extent  of  surface  exposed  to  the  air  and  the  presence  of 
abundant  vegetation  in  the  ponds  are  relied  upon  to  maintain  the  water 
in  healthy  condition. 

A  series  of  six  ponds,  covering  about  3  acres,  has  been  constructed 
iu  the  area  of  ground  lying  between  Tate's  Run  and  the  series  of  carp 
ponds.    These  are  not  shown  in  the  general  view  of  ponds  in  Plate  VI. 

They  have  been  constructed  especially  with  a  view  to  the  breeding  of 
the  redeyes  and  the  small-mouth  black  bass  for  distribution.  The 
water  supply  is  drawn  from  Tate's  Run,  and  carries  into  the  pond  an 
abundant  supply  of  food  both  for  the  parent  fish  and  the  young. 

(6)  Capabilities  of  the  station. — As  now  equipped  this  station  may 
safely  be  looked  to  to  furnish  each  season  400,000  or  500,000  eggs  of  the 
rainbow  trout  for  distribution  or  for  hatching  and  rearing.  Equally 
good  results  may  be  expected  from  the  work  with  Eastern  brook  trout 
iu  a  year  or  two. 

The  trout  ponds  at  the  station  are  of  sufficient  extent  to  permit  the 
carrying  of  150,000  fish  up  to  the  age  when  they  are  of  sufficient  size 
to  permit  Iheir  introduction  with  safety  into  open  waters  infested  by 
predaceous  fish.  The  arrangements  for  pond  culture  are  sufficiently 
extensive  and  the  results  of  such  work  well  enough  assured  to  enable 
us  to  look  with  confidence  to  the  Wytheville  station  to  provide  for  all 
demands  for  the  streams  and  ponds  of  Virginia,  North  Carolina,  Ten- 
nessee, Maryland,  and  West  Virginia.  The  distribution  of  trout  fry 
from  this  station  has  been  conspicuous  by  the  faUure  to  secure  appre- 
ciable results  in  the  improvement  of  the  streams  stocked.  Rarely  did 
we  find  any  evidence  of  success  from  such  work,  so  far  as  it  has  come 
under  my  observation. 
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The  change  in  our  methods  of  handling  the  trout,  namely,  rearing 
them  at  the  station  and  distributing  after  they  have  attaineil  a  length 
of  5  inches  to  6  inches  has,  on  the  other  hand,  met  with  most  encourag- 
ing success.  The  irideus  has  been  established  in  several  of  the  streams 
of  southwest  and  Piedmont  Virginia,  and  in  Maryland  and  in  a  num- 
ber of  ponds  in  Virginia  and  Tennessee. 

A  remarkable  comparison  of  the  different  results  of  the  two  methods 
is  given  by  the  experiments  conducted  under  my  own  observation  and 
direction  with  a  view  of  stocking  the  natural  trout  stream  flowing 
through  the  grounds  of  the  station.  For  several  years  in  succession 
this  stream  was  stocked  with  the  fry  of  both  the  California  and  Eastern 
brook  trout.  The  aggregate  number  planted  was  not  much  short  of 
100,000.  No  appreciable  results  followed  from  this  work.  In  August^ 
1886,  about  400  fingerling  trout  from  4  to  5  inches  in  length  were  re- 
leased into  the  stream.  During  the  ensuing  fall  and  winter  about  100 
of  these  were  captured  at  the  head  of  a  little  flshway  fed  by  the  waste 
water  discharged  from  the  ponds.  They  had  attained  a  length  of  7  to 
8  inches,  and  the  brightness  and  clearness  of  their  color  were  in 
marked  contrast  to  the  duller  hues  of  the  iish  of  same  age  in  the  ponds. 
An  examination  of  the  stream  subsequently  showed  that  the  trout  were 
still  quite  numerous  in  the  stream  in  the  vicinity  of  the  hatchery. 

The  important  lesson  to  be  drawn  from  these  experiments  is  that  in 
stocking  streams  infested  by  small  predaceous  fish  we  can  only  assure 
success  by  stocking  with  trout  of  sufficient  size  to  dominate  the  water. 
Under  the  circumstances  indicated  experience  shows  that  several  hun- 
dred yearling  trout  are  sufficient  to  stock  a  stream  presenting  suitable 
habitat.  On  the  other  hand,  we  can  rarely  expect  success  in  stocking 
such  waters  with  any  number  of  the  fry,  however  great.  It  may  be  as- 
sumed as  a  rule  that  a  pair  of  yearling  trout  are  fully  the  equivalent  of 
several  thousand  fry  in  stocking  streams  presenting  the  conditions  to 
be  found  in  the  trout  region  of  Pennsylvania,  Maryland,  Virginia,  and 
States  farther  to  the  south. 

Washington,  D.  C,  November  19, 188T. 


LIST  OF  PLATES. 

Plate  I.— Water  supply  and  ponds  for  brood  fish. 
II. — General  view  of  bnildings  and  grounds. 
III. — Plan  of  hatchery,  first  floor. 
IV. — Plan  of  hatchory,  second  floor. 
V. — View  of  interior,  showing  details  of  equipment. 
VI. — General  view  of  ponds. 
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XXI. -REPORT  OP  SHAD  DISTRIBUTION  FOR  THE  SEASON  OF 

1886. 


By  Marshall  McDonald. 


Tbe  work  of  shad  propagation  and  the  production  of  the  yonng  for 
distribution  was  conducted  on  the  Potomac  Biver  at  Fort  Washington 
and  Central  Stations,  on  the  Susquehanna  at  Battery  Station  and  by 
the  steamer  Lookout,  and  on  the  Delaware  Biver  by  the  steamer  Fish 
Hawk.    Shad  for  distribution  were  contributed  as  follows : 

Battexy  station,  Sasqaehaima  River 43,770,000 

Central  Station,  Potomao  Rivor 28,151,000 

Steamer  Fiah  Hawk,  Delaware  River « 21,018,000 

Steamer  Lookout r ..,. 310,000 

Total 93,255,000 

The  aggregate  number  of  fry  actually  planted  was  92;679y000.  In  this 
distribution  liberal  plants  of  shad  fry  have  been  made  in  the  Potomac,  the 
Susquehanna,  the  Delaware,  and  other  tributaries  of  Chesapeake  and 
Delaware  Bays.  The  following  is  a  summary  by  river  basins  of  shad 
distributed  during  the  season  of  1886 : 


XU^erbadiL 


Trf Imtaries  of  S'arnffBiiaett  Bay 

TribatMies  of  Long  luand  Sound 

Hadaon  Biver 

Delaware  Biver • 

Tribatariesof  Cbeeapeako  Bay 

Tribotariea  of  Albemarle  Sonnd * 

Streama  draining  into  tbo  Atlantic  aoath  of  Albemarle  Sonnd 

Hiaaiatfippi  Biver  and  minor  tribntariea  of  the  Golf  of  Mexico. . . , 

Colorado  Biver,  Gnlfof  California 

Columbia  lUver  baa&d 

Total 


Beoeived 

frbm 

station. 


2,584,000 

832,000 

2,312,000 

21,618,000 

52,923.000 

1.000,000 

4, 288. 000 

4,758,000 

l.OCO.OOO 

1,000,000 


03,255,000 


Actually 
planted. 


2,534,000 

749.000 

2, 812, 000 

21. 618. 000 

52, 835. 000 

1, 900. 000 

4, 183, 000 

4,758,000 

850,000 

850.000 


92,679,000 


Lost  in 
transit. 


88,000 


88.000 

'io5,'ooo 


150,000 
150,000 


570,000 


The  localities  at  which  the  plants  were  made,  the  streams  in  which 
they  were  made,  and  the  number  of  fish  included  in  each  de^&vt^^^ 
^ven  in  the  following  table: 
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Eggs  foe  Eubcfb. — In  addition  to  the  distribution  covered  by  this 
table,  50,000  shad  eggs  were  sent  from  Battery  Station  to  Mr.  H.  C. 
Mercer,  of  Doylestown,  Bucks  Gonnty,  Pennsylvania.  Mr.  Mercer  had 
arranged  to  sail  for  Europe  on  the  North  German  Lloyd  steamer  Eider 
April  28,  and  expected  to  reach  Huningen,  Alsace,  in  ten  days.  He 
wished  to  take  some  shad  eggs  with  him,  and  try  to  reach  the  Danube 
before  they  perished.  He  proposed  to  keep  down  the  temperature  of 
the  eggs  as  much  as  possible  while  on  board  the  steamer,  by  the  use  of 
ice.  On  April  27, 18S0,  Mr.  Orabill  forwarded  the  eggs  to  him.  When 
he  reached  Southampton  he  found  maay  of  them  dead,  and  the  remain- 
der died  before  he  reached  Bremen,  to  his  great  disappointment. 

Stogkino  the  Golobado. — An  attempt  to  acclimate  shad  in  the 
Golorado  River  of  the  West,  and  to  establish  fisheries  on  the  Golorado, 
Gila,  and  other  tributaries  of  the  Gulf  of  Galifornia,  was  commenced 
by  the  deposit  of  983,000  fish  in  1884  and  998,000  eggs  in  1885,  and 
was  continued  the  present  season  by  a  deposit  of  850,000  eggs,  thus 
making  a  total  of  2,831,000,  all  of  which  were  deposited  at  The  Keedles. 
These  plants  are  considered  sufficient  to  determine  whether  the  waters 
present  such  conditions  as  will  assure  the  establishment  of  a  run  of 
sbad  in  the  streams  tributary  to  this  gulf.  The  evidence  of  success 
will  be  looked  for  in  the  capture  of  mature  shad  in  the  season  of  1888, 
or  possibly  of  male  or  buck  shad  in  1887.  It  is  not  proposed  to  prose- 
cute this  experiment  further. 

Stocking  the  Golumbia  Eiyeb. — ^An  unsuccessful  attempt  was 
made  in  1886  to  transfer  shad  from  the  Atlantic  to  the  Pacific  coast. 
Detentions  on  the  way  consumed  so  much  time  that  the  fry  were  all  lost. 
In  order  to  guard  against  loss  occasioned  by  delay  en  routCj  the  present 
year  arrangements  were  made  to  send  eggs  as  well  as  fry.  Gar  No.  3, 
with  J.  F.  Ellis  in  charge,  was  detailed  for  the  purpose.  The  car  was 
equipped  with  tanks  for  storing  and  a  steam-pump  for  circulating  the 
water.  Two  stands  of  McDonald  jars,  with  specially  designed  glass 
aquaria  for  collecting  and  holding  the  fry,  completed  the  equipment  of 
the  car  as  a  moving  hatchery.  The  car  left  Havre  de  Grace  May  9 
with  1,000,000  young  shad,  200,000  eggs  on  trays,  and  385,000  eggs  in 
the  McDonald  hatx^hing-jars.  Mr. E.  M.  Robinson  went  on  board  to  take 
charge  of  the  hatching.  The  fry  were  transported  with  a  loss  of  50  per 
cent,  while  the  eggs  on  trays  were  all  lost.  The  385,000  eggs  in  jars 
hatched  and  were  planted  in  the  Willamette  Blver,  with  a  loss  of  less, 
than  10  per  cent.  The  success  of  this  experiment  has  so  important  a 
bearing  upon  the  methods  of  our  work,  and  points  out  such  possibilities, 
that  Mr.  Ellis's  report  relative  to  the  incubation  and  hatching  of  the 
eggs  on  the  way  is  given.* 

Washington,  D,  G.,  March  1, 1887. 

"^— ^-^~"^"~^-^~^^"^""^^-""^^— ^""~"~"~^"""^"^""^^"~~^— ^-^— ^— ^— ^— ^■— ^— ^— ^^— ^^i^»^"— ■■^•^^™«^«^— ii^—-^— ^— •^.^■•••^«^™— «i»i™««»^™^««««* 

*  May  9, 1886.  The  585,000  eggs  arrived  at  the  car  at  2.20  p.  m. ,  200,000  of  which  were! 
pat  on  traya  in  an  ice-box.  The  other  385,000  came  to  the  oar  in  two  WrotAiib\SkS^«\j&^ 
and  were  pat  in  fonr  McDonald  Jam  at  3.30  p.  m.    The  pomp  waA  Uieu  a\iax\A^  viA«^ 
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Blow  motion  given  to  the  eggs.  At  8.25  p.  m.  on  May  6th  210,000  of  these  eggs  had  been 
taken,  and  175,000  at  9.30  p.  in.  on  May  7.  The  temperature  of  water  at  Battery  Sta- 
tion when  the  eggs  were  taken  was  56  degrees ;  the  temperature  of  water  in  car  was 
60  degrees.  Took  on  freshwater  at  York,  Pa.,  at  10  o'clock  p.  m.,  from  engine-tank, 
nsin^  our  snction-hose  and  pumping  about  30  minutes.  Pumped  the  water  thniugb 
the  ice-coil  during  the  night,  so  t^e  temperature  was  brought  down  to  58  degrees. 
Took  on  fresh  water  at  Altoona,  Pa.,  and  after  that  pumped  water  from  engine-tank 
three  times  each  day. 

Afa^  10.  The  temperature  was  from  58  degrees  to  60  degrees.  The  eggs  worked 
nicely,  with  only  a  small  loss.  About  a  dozen  or  so  of  those  taken  on  the  6th  instant 
hatched  this  afternoon.  The  eggs  look  rather  light  in  color,  and  the  fish  can  be  seen 
moving  lively  in  the  eggs.  One  Jar  of  eggs  went  over  in  the  aquaria  last  night ;  re- 
placed them  in  Jar  at  6  o'clock  a.  m. 

May  11.  The  temperature  was  from  56  degrees  to  58  degrees.  Only  a  few  more 
fish  hatched  out,  as  the  fall  in  the  temperature  of  the  water  seemed  to  retard  them. 
They  all  look  well,  and  are  developing  slowly. 

May  12.  Got  on  a  little  alkali  to-day ;  this  did  not  seem  to  have  any  efi*ect  on 
the  eggs.  Those  taken  on  the  6th  instant  are  hatching  to-day.  Temperature  of 
water  58  degrees.  The  fish  look  well,  and  have  a  large  sac.  Those  taken  on  the  7th 
instant  are  almost  ready  to  come  out,  and  a  few  hatched  before  night.  Worked  all 
the  dead  eggs  off  and  measured  those  left  in  Jars;  found  the  loss  on  the  210,000  eggs 
taken  May  6  to  be  10  per  cent,  and  the  loss  on  the  175,000  eggs  taken  May  7  to  be 
B  per  cent.  This  would  make  an  average  loss  of  9  per  cent.  We  lost  very  few,  ii 
any,  after  this.  The  eggs  were  hatching  slowly  this  evening.  The  water  in  tanks 
got  a  little  low,  so  the  pump  was  used  to  get  some  air  into  the  water.  The  air-bab- 
bles attached  themselves  to  the  young  fish  and  turned  them  head  down ;  also  col- 
lected aronnd  the  Jars  and  aquaria.  This  caused  some  trouble,  which  was  overcome 
a  little  by  keeping  the  lower  tanks  as  full  of  water  as  possible. 

May  13.  The  eggs  of  the  6th  instant  are  hatching  rapidly;  temperature  of  water 
58  degrees.  The  fish  look  healthy  and  strong,  with  large  sacs.  Those  of  the  7th  art 
hatching  slowly.  Put  up  at  11  a.  m.  25,000  fish  in  five  cans,  and  25,000  more  at  5.30 
p.  m.  The  air-bubbles  were  still  troubling  the  young  fish  a  little,  so  took  them  from 
aquaria  as  fast  as  hatched. 

May  14.  Almost  all  the  eggs  of  the  6th  instant  hatched  to-day.  The  temperature  of 
water  went  down  to  56  degrees  this  morning.  This  retards  the  eggs  of  the  7th 
a  little.  The  air-bubbles  in  the  water  seem  to  collect  on  some  of  the  eggs,  making 
them  come  to  top  of  Jar ;  so  can  give  them  but  very  little  motion  or  they  will  go  over 
in  the  aquaria.  This  air-bubble  has  been  the  only  difficulty  we  have  had  to  contend 
with,  which  seems  strange,  as  the  air-pump  has  not  been  in  use  on  the  trip.  The  air 
also  collect's  on  the  shells  and  causes  them  to  come  to  the  top,  when  they  can  be  easily 
skimmed  off.  Removed  the  young  fry  from  the  collecting  aquaria  to  transportation 
cans  as  fast  as  they  were  hatched.  Planted  25,000  of  these  fish  in  the  Colombia  River, 
at  Wallula  Junction,  at  11.30  to-night.    They  were  in  fine  condition. 

May  15.  The  car  arrived  at  Portland  at  10.30  this  morning.  All  the  eggs  of  the 
6th  were  hatched,  and  those  of  the  7th  hatched  rapidly  all  day,  the  temperature  of 
water  gradually  going  up  to  62  degrees.  The  air-bubbles  entirely  disappeared  this 
morning.  The  car  was  taken  to  the  Willamette,  at  Albany,  at  9.30  p.  m.,  and  tbe 
young  fry  planted  at  11.30  p.  m.  The  eggs  did  not  quite  all  hatch  to-day,  so  ran  the 
pump  up  to  10  o'clock  May  16,  at  which  time  all  the  eggs  bad  hatched,  with  a  total 
loss  of  9  per  cent.  The  experience  of  this  trip  makes  it  safe  to  recommend  the  ship- 
ping of  eggs  instead  of  the  young  fry  on  all  long  trips,  as  this  is  perhaps  the  most 
difficult  trip  in  the  country.  The  water  is  very  cold,  going  as  low  as  44  degrees  in  a 
great  many  places.  The  alkali,  too,  is  very  strong.  I  think  without  doubt  tiiis  ctf 
can  take  2,000,000  eggs  to  any  stream  in  the  United  States,  and  batch  them  in  si 
good  condition  as  they  come  from  the  hatcheries,  and  with  as  small  a  loss. 


XXII.-REPORT  OF  OPERATIONS  AT  THE  SHAD-HATCHING  STA- 
TION ON  BAHERY  ISLAND,  NEAR  HAVRE  DE  GRACE,  MD., 
DURING  THE  SEASON  OF  1886. 


By  L.  R.  Grabill. 


The  first  ran  of  shad  was  perceived  on  April  18,  and  35  ripe  shad 
were  taken  on  April  19.  This  ran  continned  for  a  week,  and  was  larger 
in  number  than  had  been  known  for  20  years.  Both  shad  and  herring 
came  in  enormons  quantities.  It  was  impossible  to  obtain  the  catch  of 
shad  at  the  seines  daring  this  run.  The  catch  of  Mr.  Osmond's  seine  in 
shad  for  one  day  alone  was  more  than  5,000. 

The  collection  of  spawn  for  the  station  was  done  by  men  and  boys 
hired  temporarily  for  the  parpose.  As  many  as  40  men  and  boys  in 
addition  to  the  station's  ordinary  force  were  employed.  These  were 
paid  monthly  wages,  each  being  allowed  $10  a  month  for  snbsifltence. 
It  was  endeavored  to  station  men  permanently  at  all  the  seines,  and  to 
attend  to  as  many  gill-nets  as  possible.  The  men  were  graded  as  first 
and  second  class  spawn-takers,  and  apprentices.  Besides  these,  boys 
were  used  merely  as  oarsmen. 

Experience  shows,  however,  that  it  will  be  better  in  the  fnture  to 
employ  3  men  to  every  boat,  2  of  whom  are  apprentices;  these  2.  to 
take  nightly  turns  at  receiving  instruction.  Boys,  unless  quite  large 
and  strong,  cannot  care  for  boats  in  a  squall.  Large  as  was  the  collect- 
ing force  it  could  not  attend  to  more  than  one-half  of  the  gilling  boats 
ou  nights  when  all  of  the  fishermen  were  out.  As  a  rule  it  was  found 
more  profitable  to  attend  gill-nets  than  seines. 

Collection  was  continued  from  April  19  to  June  10,  the  total  number 
of  eggs  collected  being  60,766,000.  Of  this  number  there  were  received 
from  the  steamer  Fish  Hawk  2,099,000,  and  from  the  steamer  Lookout 
2,433,000,  the  total  received  from  other  sources  thus  being  4,532,000. 

The  Commission's  gill-nets  were  put  in  use  during  the  latter  part  of 
the  season,  there  being  no  scarcity  of  male  fish  during  the  first  part. 
Notwithstanding  the  smaller  mesh  of  the  net,  it  was  not  noticed  that 
there  was  a  large  dlflference  from  other  nets  in  the  proportion  of  male 
fish  ca9ght.  The  largest  roe  fish  seen  during  the  season  was  caught  in 
one  of  the  Commission's  small-mesh  gyi-nets.  On  a  fewx)cca8ions  these 
nets  served  a  good  purpose  in  supplying  male  fish  for  impregnating 
^gg^i  ^nt  they  did  not  supply  these  male  fish  nearly  so  often  as  they 
were  supplied  from  ordinary  nets  near  at  hand.  The  Commission's  gill- 
nets,  being  fished  by  expert  fishermen,  caught  about  as  many  fish,  both 
Doiale  and  female,  as  most  of  the  gill-nets  fishing  in  the  same  locality. 

At  the  beginning  of  the  season  the  hatching  department  was  not  pre- 
pared to  do  the  work  that  was  forced  upon  it  by  the  ear\^  au^\m\ii«ii«^ 

[7]  Wi 
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run  of  shad.  The  connections  for  the  hatching  apparatus  and  for  the 
water  supply  were  inadequate  to  the  demand,  and  tlie  supply  of  hatching 
apparatus  on  hand  was  insufficient.  To  increase  the  hatching  room 
an  addition,  covered  with  canvas,  was  made,  accommodating  2  tables 
additional  with  50  McDonald  jars.  The  store-room  used  for  the  seine 
was  furnished  with  sky-lights,  and  28  hatching  cones  wero  placed  in 
it,  and  about  30  cones  in  all  conditions  of  repair  were  hastily  fitted 
up  outside  of  all  shelter.  Notwithstanding  the  increase  thus  made,  the 
cones  and  jars  constantly  carried  twice  as  many  eggs  as  they  should 
have  done,  and  much  loss  was  the  result.  But  by  far  the  greater  loss 
was  caused  by  being  obh'ged  to  allow  eggs  brought  in  to  stand  in 
buckets,  &c.,  until  room  could  be  made  for  them.  In  many  cases  eggs 
nearly  hatched  were  compelled  to  be  placed  in  the  river  to  make  room 
for  new  ones.  About  170  McDonald  jars  and  58  cones  were  in  constant 
nse,  supplemented  by  wire-gauze  cylinders,  buckets,  pans,  and  all  kinds 
of  arrangements  for  hatching. 

Three  experts  were  employed  during  most  of  the  season  in  the  hatch- 
ing-house. Three  apprentices  were  also  employed  most  of  the  time  as 
assistants.  These  men  received  and  cared  for  all  eggs,  cared  for  the 
fish  when  hatched,  filled  the  cans  for  shipment,  and  loaded  them  in 
the  launch  or  scow. 

Notwithstanding  the  losses,  the  number  of  shad  fry  hatched  was 
45,231,000.  These  numbers  are  based  on  the  measurement  of  the  per- 
fectly cleaned  eggs  in  the  jars  just  before  hatching  in  every  case,  and 
are  as  nearly  accArate  as  these  figures  can  be  made.  It  is  believed  that 
this  is  rather  under  than  over  the  actual  result.  The  percentage  of 
hatching  during  the  season  was  74.4.  The  total  number  of  fry  shipped 
and  receipted  for  by  messengers  was  43,776,000.  The  total  loss  of  fish 
was  1,455,000.  Three  tables  are  appended  to  this  report,  which  give 
details  concerning  the  collection  of  the  eggs,  the  shipments  of  the  fry, 
and  meteorological  observations  during  most  of  the  season. 

The  collecting  force  was  entirely  disbanded  after  June  10,  when  gill- 
ing  is  no  longer  permitted  by  Maryland  laws.  On  June  13  all  the  eggs 
on  hand  had  hatched,  and  the  hatching  department  was  then  closed. 
But  few  eggs,  however,  were  taken  after  June  1,  the  date  on  which  the 
greater  part  of  the  force  was  discharged.  After  the  close  of  the  hatch- 
ing season  the  time  of  the  small  number  remaining  was  given  to  storiog 
the  equipment,  and  in  work  upon  a  drive- well,  which  was  begun  with 
the  hope  of  finding  an  artesian  water  supply.  This  well  was  carried 
to  a  depth  of  about  150  feet  by  Jply  1. 

There  is  little  doubt  but  that  the  area  of  4  or  5  square  miles  immedi- 
ately surrounding  Battery  Station  is  as  large  as  any,  if  not  the  largest^ 
spawning  ground  for  shad  on  the  coast.  The  station  is  well  located 
for  reaching  every  part  of  this  ground.  The  possibilities  of  the  station 
are  almost  unlimited.  Fishermen  and  fishing  boats  cover  the  bay  dar- 
ing the  season^  and  every  ripe  egg  taken  in  fish  in  the  nets  would  be 
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lost  if  it  was  uot  taken  by  the  collectors  of  the  station,  impregnated, 
and  hatched.  One  need  only  to  see  the  bay  studded  with  the  lights  of 
the  fishing  boats  on  a  night  in  May  to  convince  him  that  bnt  for  the  Com- 
mission's work  very  few  fish  conld  come  from  eggs  naturally  deposited. 
Bnt,  large  as  was  the  Commission's  force  last  year,  I  am  satisfied  that 
not  over  one-half  of  the  ripe  fish  taken  in  the  bay  by  fishermen  were 
stripped  by  its  collectors,  as  they  conld  not  possibly  attend  to  all. 

It  is  fairly  demonstrated  by  this  season's  work  that  collecting  from 
fillers  produces  a  better  result  than  hauling  the  Commission's  seine. 
Two  or  3  men  can  secure  as  many  ripe  fijsh  from  gillers  in  a  day  as 
30  men  would  secure  if  employed  in  hauling  the  seine.  Moreover, 
hauling  the  seine  by  the  employees  of  the  station  necessarily,  involves 
the  Fish  Commission  in  the  care  and  disposal  of  the  fish  taken,  while 
it  seems  to  antagonize  the  fishermen,  and  is  an  unnecessary  cost.  With 
a  good  run  of  fish  in  the  coming  year,  if  the  collecting  force  is  doubled 
and  their  work  thoroughly  systematized,  perhaps  double  the  number  of 
eggs  secured  last  season  can  be  obtained  during  1887.  The  collection  of 
eggs  in  1886  was  stimulated  also  by  giving  small  rewards  to  those 
gathering  the  greatest  amount  of  good  spawn. 

Penning  shad. — Out  of  a  large  number  of  shad  full  of  roe,  but  not 
ripe  at  the  time  of  introduction,  which  were  placed  in  the  pool  and  kept 
for  a  space  of  time  ranging  from  a  few  days  to  2  weeks,  not  one  ever 
produced  eggs  that  would  hatch,  though  apparently  ripe  when  stripped. 
It  would  seem  that  possibly  the  fright  at  being  taken  in  the  net,  or  of 
confinement  in  the  pool,  prevents  the  eggs  from  further  development. 
All  of  the  fish  placed  in  the  pool  become  more  or  less  diseased  after  a 
short  time,  which  may  be  due  partly  to  the  muddy  bottom.  This  in- 
teresting experiment  has  hitherto  met  with  such  small  success  as  to 
warrant  its  being  dropped  hereafter. 

Hebbing. — Herring  were,  taken  continually  and  sometimes  in  such 
quantities  as  to  retard  the  hauling  of  the  seines.  Ko  account  was  kept 
of  them,  as  they  were  considered  valueless  in  most  cases,  and  they  were 
shoveled  back  dead  into  the  river  or  allowed  to  escape  through  the 
large  meshes  before  completely  hauling  in  the  seine. 

BoGKFiSH  OB  STBIPED  BASS. — Experiments  were  made  in  hatching 
the  eggs  of  the  rockfish,  the  greatest  success  being  obtained  by  swing- 
ing a  cylinder  with  gauze  ends  in  a  sluice-way  through  which  a  current, 
caused  by  the  tide,  constantly  flowed.  It  appears,  however,  that  even 
with  vi^ry  fine  gauze  the  eggs  in  a  certain  state  are  forced  through. 
Owing  to  want  of  time,  caused  by  pressure  of  other  matters,  sufSdent 
attention  could  not  be  devoted  to  these  experiments,  and  most  of  the 
eggs  taken  were  lost.  In  all,  600,000  rockfish  eggs  were  taken,  and 
75,000  fry  were  shipped  to  Lake  Ontario,  near  Oswego,  N".  ¥.• 

Washington,  D.  C,  December  20, 188G. 

*For  notice  of  their  snccessfal  planting,  see  F.  C.  Bulletin  for  1886,  p.  137. 
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814         KEPOET  OF  COMBilSSIONEE  OF  FISH  AND  FISHERIES.        [14] 

Tabus  YL\,^SiaXem«»t  of  BhipmenU  of  shad  fry  made  from  Battery  Station,  Havre  de 

Grace,  md.,  in  Aprilf  May,  and  June,  1886. 


State. 


Maryland. 
Do.... 
Do.... 


Mar  viand. 
Do.... 


Place  of  depodt 


year  Battery  Stationi . 

do» 

Below  Port  Deposit^.. 


Near  Battery  Stationi . 


Do. 
Do. 
Do. 


Do 

PennsylvaDia 

Marvland 

Khouo  Island.... 
Maryland 

Do 


Do 

Do 

Oreeon 

Maryland 

South  Carolina 
Maryland 

Do!"!I!!!! 

Do 

Do 


West  Virginia. 
Maryland 


Do.. 

Georgia. 


VirKinia 

Kevr  York 

Maryland 

Delaware 

"West  Virginia... 

Maryland 

Delaware 

Maryland 

West  Virginia". 

Pennsylvania 

Maryland 

Pennsylvania 

Do 

Delaware 

Maryland 

North  Carolina . . 
West  Virginia... 
Pennsylvania.... 

Do 

Maryland 

Do 

Do 

Do. 

Do 

Do 

Do 


Total 


A'bove  Havre  de  Graced 
Near  Battery  Station* . . . 


Harrisbnrg* 

Near  Battery  Station*. 

Providence* 

Near  Battery  SUtion* . 

Below  Port  Deposit^.. 


Columbia^ 


Grafton" 


Off  Ordinary  Point*. 


Clifton  Forge". 
Near  Oswego*  . 


Below  Port  Deposit*. 


Rowleslrargh" , 
Millington*^.... 

Seaforl* , 

Salisbury* 


Near  Colombia* 

Above  Port  Deposit*..... 

Peach  Bottom* , 

MarietU* 

Seaford' , 

Conowingo* 

Fayetteville* 

Famnont" — 

SafeHarboi' 

Tides  Eddy* 

Above  Havre  de  Grace*  . 
Below  Havre  de  Grace*. . 

do* 

Near  Battery  Station*  ... 

do* 

do* 

do* 


Stream. 


Soaqnehaima  Blver. 

do 

do 


Snsqaehanna  Biver 

Northeast,   Ganpowder,  and 
Bush  Rivexa.* 


Gnnpowder,  Northeast,  and 
Patapsco  Rivers.* 

Bosh  and  Elk  Rivers* 

Sosqnehanna  River 


Narragansett  Bay 


Date. 


Apr.  25 
Apr.  20 
Apr.  27 
Apr.  27 
Apr.  28 
Apr.  28 

Apr.  29 
Apr.  80 
Apr.  30 


Cheater  Ri  vex* 

Pataxent  Rivei* 

Colambia  River.' 

, do» 

Northeast  Rivex* 

Broad  and  Salnda  Rivera 

Gonpowdeiiltiver* 

BushRivei^. 

Northeast  River* 

Northeast  and  Elk  Rivers*  . . . 
Northeast  River  and  flats  off 

Locnat  Point.** 

Monongahela  River 

Brandywine  and  Nanticoke 

Rivers.* 

Bassafraa  River 

Withlacooohee  and  Ocklook- 

onnee  Rivera.* 

Jamee  River 

Lake  Ontario 

Chester  River* 

Soaqnehanna  River 

Brandywine  River* 

Cheat  Riirer 

Cheater  River 

Nanticoke  River , 

Wicomico  River 

Patuxent  River* 

Monongahela  River** 

Sosqnehanna  River 

do 

do : 

do 

Nanticoke  River 


Cape  Fear  River — 
Monongahela  River. 
Sosqaenanna  River. 
, do 


do 

do 

do 

.....do 

do 

do 

do 


May 

May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May  10 
May  10 
May  11 
May  U 
May  11 
May  12 
May  12 

May  12 

May  13 

May  IS 

May  14 

May  14 
May  14 
May  14 
May  15 
May  16 
May  17 
May  18 
May  18 
May  19 
May  19 
May  21 
May  24 
May  25 
May  28 
May  26 
May  27 
May  28 
May  29 
May  M 
May  81 
June 
Jane 
Jnne 
Jane 
Jane 
Jane  10 
June  12 
June  13 


Nnmbarasnt. 


1 


25,000 
1,421,000 
2,431,000 

860.000 
1,500,000 

1,055,000 

50,060 

1«  430, 000 

1,200,000 

1,821,000 

*J.  952, 000 

1,500.000 

804,000 

1,245,000 

500,000 

850,000 

1.000,000 

500.000 
1.500,000 

000.000 

300,000 
1,500.000 

000,000 
1,500.000 

250.  OCO 
900,000 

tooo,ooo 

1,500,000 

250,000 

600,000 
370,000 
450,0(0 
300,000 
600,000 
450,000 
450.000 
640,000 
300,000 
895.000 
750.000 
838.000 

1,500.000 
077,000 
500.000 

1,100,000 
200.000 
550.000 
500.000 
100.000 
228,000 
429.000 
472.000 
298.000 
481,000 
256^000 


43, 770;  000 


*  By  employees  of  station. 

'Fifty  thousand  eegs  on  trays  shipped  to  H. 
C.  Mercer,  by  steamship  Eider,  foi  Danube  River. 

*  By  R  H.  Dana. 

*  By  N.  Simmons,  oar  Na  1. 

*  Eggs  almost  hatched  when  pat  into  lirer. 

*  By  F.U  Donnelly. 


'  By  J.  F.  Ellis,  oar  No.  8. 

*  Delivered  585,000  eggs  in  good  order. 

*  By  steamer  Lookout. 

**  By  launchee  Noa.  88  and  82. 

>>  By  H.  B.  Qoinn. 

»  Beven^-ftye  thonaaad  rockllah. 


XXIII.-REPORT  OF  SHAD  PROPAGATION  ON  THE  POTOMAC 

RIVER  DURING  THE  SEASON  OF  1886. 


By  Mabshall  McDonald. 


The  organization  and  conduct  of  the  work  was  the  same,  In  general, 
as  daring  the  season  of  1885.  The  facilities  for  collecting  eggs  were 
greatiy  improved  by  substituting  fbr  the  launch  heretofore  employed  in 
the  collection  service  the  small  steamer  Lilla,  chartered  for  the  season, 
bat  at  the  close  of  the  season  purchased  by  the  U.  S.  Fish  Commission. 

The  eggs  collected  from  the  fishing-shores  and  gillers  were  transferred 
to  the  field  station  at  Fort  Washington,  where  they  were  kept  and  de- 
veloped until  hardened,  so  as  to  permit  safe  transportation  to  Central 
Station,  Washington.  Here  the  hatching  was  completed,  and  the  dis- 
tribution of  the  fry  conveniently  made  by  car  and  messenger  service. 
Several  million  eggs  were  retained  and  hatched  at  Fort  Washington 
for  stocking  waters  in  the  immediate  vicinity  of  the  station. 

COST  Ain>  BESULTS  OF  THE  WORK. 

For  the  conduct  of  the  work,  in  accordance  with  the  program  sub- 
mitted and  approved,  the  Commissioner  authorized  an  expenditure  not 
to  exceed  $5,000.  At  Fort  Washington  Station  the  actual  cost  of  col- 
lecting, developing,  and  transporting  the  eggs  was  $2,879.90 ;  at  Cen- 
tral Station,  for  hatching  and  distribution,  $916.55 ;  total,  $3,796.45. 
The  total  number  of  eggs  obtained  was  36,362,000,  and  the  losses  during 
incubation  were  6,625,000,  leaving  the  aggregate  number  furnished  for 
distribution  from  the  Potomac  Biver  stations  29,737,000.  The  percent- 
age of  loss  during  incubation  was  18  per  cent,  and  shows  marked 
improvement  over  the  results  of  previous  seasons.  The  cost  of  produc- 
tion was  $127.66  per  million,  or  78  shad  for  each  cent  of  expenditure. 

FOET  WASHINGTON  STATION. 

On  March  26  the  station  was  occupied  by  a  small  force.  The  men 
were  employed  in  tarring  and  rigging  the  seine,  cleaning  up  the  shore, 
and  getting  everything  in  readiness  for  active  work  when  the  run  of 
shad  should  begin. 

The  first  haul  of  the  Commission  seine  was  made  April  12,  and  the 
first  ripe  fish  was  taken  on  the  16th.  The  run  offish  steadily  increased 
from  that  time  to  the  22d,  as  did  also  the  proportion  of  ripe  females. 
On  the  afternoon  and  night  of  the22d  of  April  3,503,000  shad  eggs  were 
taken  and  impregnated.  This  was  tbe  maximum  number  taken  in  one 
day  during  the  season.  The  period  of  maximum  production  was  from 
Ax>ril  20  to  27,  inclusive;  the  total  production  for  the  period  referred  to 
being  16,017,000,  or  nearly  one-half  of  the  entire  number  obtained  dwT- 
ing  the  season. 


816         REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.        [16] 

The  eggs  which  were  hatched  and  planted  in  local  waters  (3,154,000) 
and  forwarded  to  Central  Station  (33,208,000)  were  derived  as  follows: 

From  the  Fisb  Commission  sei  lie  at  Fort  WasbiDgton 11, 648, 000 

From  Chapman's  Point  hanling-seine 5,506,000 

From'Ferry  Landing  haaliug-seine •  4,349,000 

From  White  House  hanling-seine 1,487,000 

From  Stony  Point  hauling-scine 2,191,000 

From  the  gillers 10,981,000 

Total 36,362,000 

The  records  of  the  Commission  seine  Ashed  on  the  Fort  Washington 
reservation  have  been  carefnlly  kept,  and  Are  here  pnblished,  so  as  to 
preserve  important  data  in  a  shape  accessible  to  fish-caltnrists  gener- 
ally. These  show  the  flactaations  from  season  to  season,  not  only  in 
the  aggregate  catch  of  shad  on  the  same  shore,  bat  also  the  variations 
in  the  proportion  of  males  to  females,  in  the  time  of  maximam  ran,  and 
in  the  date  at  which  the  proportion  of  ripe  fish  reaches  its  maximam, 
and  the  interval  daring  which  the  largest  nambers  of  eggs  are  taken. 

Beoard  of  aeinC'hauUng  at  Fori  Waahingian  share  during  the  season  of  1886. 
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85 
116 

58 
88 

27 
28 

8 
1 

05,000 
40.000 

67 
68 

CS 

17 

150 

130 

20 

7 

180.000 

m 

18 

150 

111 

80 

I 

7,000 

61 

13i 

467 

885 

82 

18 

385.000 

64 

10 

264 

201 

63 

0 

205,000 

61 

i4ir 

234 

109 

85 

17 

648,000 

61 

20 

216 

120 

87 

6 

184,000 

65 

15t 

188 

150 

20 

8 

211.000 

61 

21 

238 

164 

74 

6 

211,000 
801,000 

68 

16* 

2 

2 

0 

0 

61 

22 

204 

104 

100 

16 

63 

17t 

215 

105 

20 

8 

52.000 

66 

23 

103 

62 

*41 

11 

88a  000 

66 

18 

170 

154 

25 

2 

65^000 

61 

24 

200 

112 

88 

27 

767.000 

60 

10 

206 

105 

101 

24 

824.000 

63 

25 

850 

203 

156 

15 

402,000 

60 

20 

170 

124 

46 

11 

622.000 

65 

26 

336 

168 

168 

20 

705,000 

70 

21 

145 

107 

88 

9 

274.000 

66 

27 

185 

00 

86 

20 

610,000 

08 

22 

144 

06 

48 

24 

611.000 

67 

28 

186 

122 

64 

18 

541.000 

07 

23 

164 

102 

62 

22 

650.000 

71 

20 

177 

07 

80 

15 

464,000 

06 

24 

180 

86 

44 

10 

294,000 

71 

sot 

166 

121 

45 

7 

105,000 

65 

25 

65 

44 

21 

4 

131,000 

W 

^y   It 

88 

24 

14 

8 

80,000 

62 

26 

100 

70 

80 

11 

239.000 

71 

2t 

280 

231 

58 

2 

21,000 

63 

27 

100 

88 

21 

6 

161.000 

60 

3t 

202 

188 

14 

0 

04 

28 

104 

80 

24 

4 

119,000 

18 

4 

207 

178 

20 

5 

138,000 

64 

20 

86 

66 

20 

12 

889.000 

76 

6 

170 

130 

40 

1 

14,000 

65 

80 

75 

65 

20 

8 

00,000 

71 

at 

248 

lOJ 

66 

10 

245,000 

66 

31 

81 

10 

12 

6 

175^000 

60 

7t 
01 

111 

81 

80 

5 

140, 000 

66 
64 

Jane  1** 

6 

3 

2 

0 

60 

63 

Total.. 

7,410 

6,881 

2.068 

395 

11, 848;  000 

*  Seine  hauled  bat  once. 
t  Ono  haal  omitted. 

iNo  Iiauls,  CD  aocoant  of  the  hish  wind  or  heitvy  oarrent. 
Carrent  lighter  and  rannlne  down  Tery  faat. 
Rain  all  day. 
ir  Now  current  bej^inning  to  ran. 
**  Cut  seine  oat  alter  lint  haul. 
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X  comparison  of  the  records  of  tbe  seine-hauling  in  1885  and  188G, 
for  which  seasons  only  wo  have  reliable  records,  affords  contrasts  as 
interesting  as  they  are  perplexing.  These  may  bo  summarized  as  fol- 
lows: 


1885 
l«8i 


g 


& 


2,806 
7,419 


i 

-a 


Pr.ct, 
45.7 
71.8 


9i 


Pr.  eL 
54.3 
28.2 


1^ 
•I 


Pr.et. 
9.0 
5.3 


o  ^ 
••2  « 


Pr.  e<. 
17.0 
14.1 


Haxironm  prodnctioD 

of  e;;gH  for  outiro 

river. 


Date. 


May  16 
Apr.  22 


Period. 


May    5-11 
Apr.  20-27 


A  considerable  proportion  of  the  excess  of  males  was  made  up  of 
small  two-year-old  "  buck  shad,"  called  by  the  fishermen  "skimmers,'^ 
which,  being  too  small  to  count,  are  sold  by  the  bunch.  The  preponder- 
ance of  these  during  the  season  gives  promise  of  ay  increased  run  of 
fall-sized  spawning  fi^h  in  1887. 

Transportation  of  eggs. — The  transfer  of  impregnated  eggs  from  Fort 
Washington  to  Central  Station  was  made  by  the  steamer  W.  W.  Corco- 
ran, plying  daUy  between  Washington  ana  Mount  Vernon,  the  trans- 
IK)rtation  being  uniformly  made  on  trays,  by  the  "dry  method,^'  inau- 
gurated by  me  in  1881.  The  total  number  of  eggs  forwarded  from  Fort 
Washington  Station  was  33,208,000.    Of  these  4,925,000  died  in  transit. 

•  GENTBAL  STATION. 

The  total  number  of  eggs  received  in  good  condition,  the  number  of 
eggs  and  fry  distributed,  and  the  average  percentage  of  loss  in  hatch- 
ing are  given  in  the  following  summary  for  the  season  of  188G : 

Eggs  transferred  to  other  stations 1,566,0(K) 

Fish  distributed 24,997,000 

Eggs  lost  m  hatching,  7  per  cent 1,700,000 

Total  eggs  received  alive  from  Fort  Washington 28,283,000 

The  records  of  the  station  contain  a  history  of  each  lot  of  eggs  re- 
ceived from  the  Fish  Commission  seine,  giving  the  temperature  of  im- 
pregnation, the  maximum,  minimum,  and  mean  of  water  temperatures 
daring  the  period  of  incubation,  and  the  percentage  of  loss  in  hatch- 
ing, data  which  it  is  important  to  preserve  for  reference,  but  which  it 
is  hardly  necessary  to  publish. 

Comparison  of  the  catch  of  ISSo  and  1886. — The  catch  of  shad  in  the 
Potomac  varies  greatly  from  one  season  to  another.  The  aggregate 
number*  taken  in  1885  was  157,697;  in  1886  it  was  275,422,  the  increase 
of  1886  over  the  previous  season  being  117,725. 

*  See  reports  of  Gwynn  Harris,  inspector  of  marine  products,  in  U,  S,  F*  C<  BuUe* 
tin.  Vol.  V,  p.  192.  and  Vol.  VI,  p.  20:^. 
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XXIV.-  -REPORT  ON  THE  SHAD  WORK  OF  THE  STEAMER  FISH 

HAWK  DURING  THE  SEASON  OF  1886.« 


Bt  Matk  Jamks  a.  Sbhth,  U.  S.  N. 


The  shad  work  prosecatod  by  the  IT.  S.  Fish  Commission  steamer  Fish 
Hawk  daring  the  season  of  1886  covers  the  period  jfrom  April  25  to  Juno 
3,  inclasive.  Most  of  the  operations  were  condacted  on  the  Delaware 
River,  Ihoagh  some  of  the  work  in  the  first  part  of  the  season  was  done 
on  the  northern  end  of  Chesapeake  Bay. 

On  April  24  the  Fish  Hawk  arrived  at  Battery  Station  from  Wood's 
Holl,  Mass.,  and  on  the  25th  preparations  for  the  season's  work  were 
begun.  On  the  26th  the  vessel  proceeded  across  to  the  east  side  of  the 
bay  and  took  np  a  position  in  the  mouth  of  North  East  Biver,  from 
which  the  spawn-takers  -could  conveniently  visit  the  fishing-shores  and 
the  gillers  in  the  vicinity,  and  arrangements  were  made  for  paying  the 
fishermen  for  the  ripe  shad  furnished.  This  work  was  continued  until 
May  1,  when  orders  were  received  to  proceed  to  the  Delaware  Biver. 
Up  to  this  time  2,102,500  eggs  had  been  taken,  which,  on  May  2,  were 
transferred  to  Battery  Station,  and  on  the  3d  the  vessel  proceeded  down 
Chesapeake  Bay  bound  for  the  Delaware. 

On  May  5  arrived  in  the  Delaware  Biver,  and  at  1  p.  m.  anchored  off 
Gloucester  City,  N.  J.  This  point  was  the  headquarters  for  most  of  the 
subsequent  operations  on  the  river,  as  from  it  most  of  the  gillers  and 
^sheries  could  easily  be  reached  by  the  spawn-takers.  Found  the  TJ. 
S.  Fish  Commission  steamer  Lookout  at  anchor  at  this  place,  and  on 
the  6th  received  from  her  1,156,000  eggs.  The  Lookout  was  of  assist- 
ance also  by  towing  the  spawn-boats  to  and  from  some  of  the  various 
fishing-shores,  and  by  transporting  the  spawn-takers.  On  May  6  the 
Fish  Hawk  steamed  down  the  river,  stopping  at  the  different  shores, 
where  the  proprietors  were  seen  and  arrangements  made  about  paying 
them  for  shad  spawn  taken.  At  10.30  p.  m.  of  the  7th  the  vessel 
grounded  on  the  mud-flats  off  the  mouth  of  Mantua  Creek,  where  she 
remained  till  4  a.  m.  of  the  8th. 

On  May  11  transferred  to  Dr.  E.  G.  Shortlidge,  of  the  Delaware  fish 
commission,  660,000  eggs;  while  in  the  channel  off  Gloucester,  depos- 
ited 1,140,000  fry  from  eggs  obtained  on  the  river.  On  the  12th  went 
down  the  river  to  Wilmington,  Del.,  where  arrangements  were  made  to 

*Thit  report  was  compiled  from  the  reconU  of  Lieut.  L.  W.  Piepme^<M^  V^.^.^.^ 
who  was  in  charge  of  the  vessel  when  the  work  was  done. 
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repair  steam-lannch  No.  55,  just  arrived  from  Battery  Station.  Sent  lo 
Dr.  Shortlidge*  450,000  more  eggs,  after  which  returned  to  the  nsnal 
anchorage  off  Gloucester.  On  the  13th  launch  No.  55  arrived  from 
Wilmington  and  began  to  render  service  in  distributing  spawn  takers 
and  tending  the  different  fishing-shores.  The  fishermen  reported  a 
great  decrease  in  the  catch  of  shad  for  the  week  ending  May  15,  and 
attributed  this  to  the  constant  easterly  weather.  Almost  daily  deposits 
of  fry  were  made  in  the  river,  as  will  be  seen  from  the  appended  table. 

Owing  to  heavy  rains  the  river  was  very  muddy  during  the  middle 
part  of  May,  and  some  of  the  eggs  in  the  jars  and  cones  were  covered 
with  a  muddy  sediment  and  died.  This  led  to  the  use  of  raw  cotton  in 
the  jars  for  the  purpose  of  filtering  the  water. 

On  May  27  William  P.  Sauerhoff  reported  for  duty  from  Battery  Sta- 
tion, to  assist  in  shad-hatching  work.  On  the  31st  orders  were  received 
to  discontinue  gathering  spawn. 

On  June  3  transferred  to  Dr.  E.  G.  Shortlidge  180,000  fry;  a  ship 
meiit  was  also  made  to  Philadelphia,  in  launch  No.  55,  of  fifteen  cans 
containing  1,940,000  fry,  which  were  delivered  to  U.  S.  Fish  Commission 
car  No.  2.  As  there  were  no  more  eggs  or  fry  on  hand,  this  terminated 
the  shad-hatching  operations  of  the  Fish  Ilawk  for  the  season  of  1886. 
Appended  will  be  found  a  table  giving  details  of  the  work,  showing 
especially  the  number  of  eggs  taken,  the  number  of  fish  hatched,  the 
number  deposited,  and  the  times  and  places  of  deposit,  with  other  state 
ments  of  particulars  in  this  connection. 

U.  S.  Fish  Commission  Steamer  Fish  Hawk., 

Wooaa  Holl,  Mass.,  October  11^  1886. 

*  Dr.  Shortlidge  reported  that  the  general  condition  of  the  1,110,000  eggs  which  hi- 
received  from  the  Fish  Hawk  on  May  II  and  12  was  had,  as  at  least  one-third  wen 
found  dead  on  unpacking.  The  subsequent  loss  on  these  eggs  was  about  ouo-eightli 
All  the  fry  were  planted  in  the  Brandy  wine  Creek,  near  Wilmington.  July  21  a  small 
shad  was  caught  in  Brandy  wine  Creek,  supposed  to  have  been  one  o£  those  planted  ii 
May. 
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XXV.-REPORT  ON  THE  SHAD  WORK  OF  THE  STEAMER  LOOK- 
OUT DURING  THE  SEASON  OF  1886. 


By  Mate  Jamrs  A.  Smith,  U.  S.  N.,  Commanding. 


The  work  iu  gathering,  transferring,  and  hatching  the  spawn  and 
depositing  the  fry  of  shad,  performed  by  the  U.  S,  Fish  Commission 
steamer  Lookout  during  the  season  of  1886,  covered  the  time  from  April 
27  to  May  23,  iuclusive.  The  greater  part  of  the  eggs  obtained  came 
from  the  Delaware  River,  but  about  one- third  were  gathered  at  the 
northern  end  of  Chesapeake  Bay  and  its  inflowing  streams.  Most  of 
the  eggs  were  transferred  to  Battery  Station  or  to  the  Fish  Hawk, 
while  some  were  hatched  on  board  and  deposited  from  the  Lookout. 
During  the  season  3,000,000  fry  were  received  from  Battery  Station  and 
deposited  in  the  tributaries  of  the  Upper  Chesapeake. 

The  season's  work  began  on  April  27  in  the  mouth  of  the  Susquehanna 
Eiver,  where  the  floats  and  gill-boats  were  visited,  but  no  ripe  spawn 
was  obtained.  On  the  29th  received  500,000  shad  fry  from  Battery 
Station  and  deposited  them  in  the  mouth  of  North  East  River.  From 
the  gill-boats  in  this  vicinity  obtained  520,000  eggs,  which  were  trans- 
ferred the  next  day  to  Battery  Station.  On  the  30th  left  this  station, 
passed  through  the  Chesapeake  and  Delaware  Canal  to  the  Delaware 
River,  communicated  with  some  of  the  fishing-shores,  and  late  at  night 
anchored  off  Gloucester  City,  N.  J.,  a  few  miles  below  Philadelphia, 
which  was  a  convenient  point  from  which  to  visit  many  of  the  most  im- 
portant shad  fisheries  in  the  river. 

On  May  3  went  to  Wilmington,  Del.,  for  the  purpose  of  having  some 
repairs  made,  but  returned  to  the  spawn-taking  work  on  the  river  dur- 
ing the  afternoon.  On  the  5th  the  Fish  Hawk  arrived,  and  the  Look- 
oat  received  orders  to  co-operate  with  her  in  gathering  spawn,  in 
obedience  to  which,  the  work  was  carried  on  conjointly  for  several  days. 
On  the  8th  passed  through  the  canal  to  Chesapeake  Bay,  and  proceeded 
to  Battery  Station. 

On  May  10  Commissioner  S.  F.  Baird  and  Assistant  Commissioner 
T.  B.  Ferguson  came  on  board  at  Havre  de  Grace,  and  were  taken  to 
Battery  Station.  All  the  eggs  obtained  during  the  last  few  days  were 
transferred  to  the  station,  and  several  d^osits  were  made  on  that  and 
subsequent  days  in  the  Susquehanna,  North  East,  and  Sassafras  Rivers, 
of  fry  received  from  the  station.  Many  of  the  flushing-shores  and  gill- 
ers  in  this  region  were  visited  almost  daily,  but  comparatively  small 
numbers  of  eggs  were  taken,  as  the  shad  were  becoming  scarce,  and 
these  were  duly  transferred  to  the  station.  On  the  15th  proQ«^<^  \x> 
Baltimore. 
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On  May  18  left  Baltimore  and  returned  to  Battery  Statioo,  where  tbe 
gathering  and  traasfcrring  of  Bpawn  were  resamed.  On  the  23d  some 
of  the  flsheiies  had  ceaeed  operations  nnd  most  of  the  gillers  on  the 
east  side  of  the  bay  had  tttopped  flshiog  for  the  season,  so  the  spawn- 
takers  from  tbe  Lookont  were  sent  out  to  gather  spawn  in  the  immedi- 
ate vicinity  of  the  station  and  to  attend  the  gillers  above  the  atatioa, 
which  resulted  in  getting  218,000  eggs  on  the  22d  and  23d. 

On  May  23,  as  the  fishing  season  was  abont  ended,  orders  were  re- 
ceived to  discontinae  the  operations  by  the  Lookout. 

Appended  will  be  foand  tables  giving  records  of  the  shad  operations 
during  tbe  season  and  of  meteorological  observations  made  in  the  vi- 
cinity of  Havre  de  Grace  and  on  the  Delaware  Biver  daring  a  portioa 
of  the  month  of  May.  Tbe  total  number  of  eggs  procured  by  the  crew 
of  the  vessel  waa  4,561,000. 
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Table  II. — Hecard  of  temperature  ob$ervation8  made  at  Havre  de  Grace,  Md.,  and  on.the 
Delaware  Biver,  on  the  (J.  S.  Fish  Commission  steamer  Lookout,  from  May  1  to  May  10, 
1886. 


Datew 


t880L 
Uay  1' 
2 
3 

4 
5 
6 
7 
8 
0 
10 


Temperatore  of 

Temperatare  of 

air. 

sarlaoe  water. 

8a.m. 

4  p.m. 

12  mid. 
night. 

8a.m. 

4p.m. 

12  mid. 
night. 

o 

o 

o 

o 

o 

o 

60 

58 

52 

58 

80 

68 

55 

72 

53 

57 

81 

59 

70 

80 

54 

82 

82 

59 

88 

75 

84 

80 

82 

61 

88 

78 

62 

81 

62 

62 

70 

80 

58 

61 

64 

81 

87 

80 

84 

62 

83 

61 

84 

50 

58 

01 

03 

59 

80 

75 

70 

58 

03 

81 

86 

78 

80 

82 

Temperature  of 
bottom. 


8a.m.  4p.m. 


o 

58 
53 


80 
80 
61 
81 
81 
58 
80 


o 

58 
60 
60 

60 
62 
63 
63 
83 
83 
82 


12  mid. 
night. 


58 
59 
59 

81 
62 
01 
61 
59 
80 


Condition  of  sky. 


8  a.  m. 


Overcast 
Clear . . 
...do... 

..  .do ... 
...do ... 
Cloady 
Clear . . 
Cloady 
Clear . . 
Cloudy 


4  p.  m. 


Overcaat 
Clear... 
Par  1 1  y 
Cloncly 
Cloudy. 
,..do .... 
,. .do  .... 

Rain 

Cloudy . 
Clear . . . 
...do .... 


12  mid- 
nisht. 


Orerc'et. 
Clear. 
Do. 

Cloudy. 
Overc'st. 
Clear. 
Kain. 
Cloudy. 
Da 


Date. 


1888. 
May  !• 

2 
3 

4 
ft 
6 
7 
8 
0 
10 


'Wind,  direction. 


8  a.m. 


4p.m. 


NE. 

NE. 

KE. 

KE. 

Calm. 

SW. 

8W. 

ssw. 

SW. 

8W. 

K£. 

NW. 

B. 

NE. 

NK. 

NE. 

NW. 

Calm. 

SS. 

Calm. 

12  mid- 
night. 


NE. 
NE. 

S. 
SE. 

8. 

NE. 

NW. 

Calm. 


Wind,  intensity. 


8a.m. 


4  p.m. 


9 

8 

8 

5 

0 

1 
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7 

1 

1 

8 
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10 

8 

0 

2 

0 

12  mid. 
night. 


9 

4 
2 
2 
8 
1 

10 
8 
0 


SUteoftide. 


8  a.m. 


Flood 

Ebb 

•  •  ■  uo*  «•••••• 

...do 

...do........ 

...do 

...do 
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. . . do . . 

..  .do .. 

...do.. 

...do- 
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...do .. 

...do.. 


12  mid- 
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Flood. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Da 
Da 


*  The  bottom  thermometer  in  use  waa  No.  8264. 


XXVI.-REPORT  OF  EGGS  SHIPPED  TO  AND  RECEIVED  FROM 
FOREIGN  COUNTRIES  AT  THE  COLD  SPRING  HARBOR,  NEW 
YORK,  STATION  DURING  THE  SEASON  OF  1886-'87. 


By  Fred  Mather. 


SHIPPED  TO  GERMANT. 

(A)  SUNFISH  {Enpomotis  aureus). — Some  time  in  the  summer  of  1886, 
I  shipped  to  Max  von  dem  Borne,  of  Berneuchen,  125  sunfish  about  1 
inch  in  length.  The  fish  were  captured  from  the  mill-pond  of  Mr. 
Towusend  Jones  at  Gold  Spring  Harbor  and  sent  to  Mr.  Blackford  in 
Fulton  Market  for  shipment.  The  wisdom  of  introducing  these  fish  in 
Germany  was  rather  questionable,  but  after  repeatedly  warning  Von 
dem  Borne  of  their  predatory  character  and  that  their  only  value  was 
as  an  aquarium  fish,  he  still  wished  them.  No  report  of  their  arrival 
has  been  received. 

(B)  White  Perch  {Roccna  [Morane]  awimcann*).— Three  shipments 
offish  from  5  to  6  inches  long  were  made  to  von  dem  Borne  as  fol- 
lows: October  9,  188C,  36  fish  were  sent  in  six  cans  by  steamer  Aller, 
but^they  died  on  the  fifth  day  out.  On  December  22, 16  fish  in  four 
cans,  per  steamer  Werra^  which  arrived  in  Germany  in  a  frozen  condi- 
tion, all  dead.  On  March  1, 1887, 16  fish  of  the  same  size  as  those  sent 
before  were  shipped  in  four  cans,  but  only  3  of  them  reached  von 
dem  Borne  alive.  These  fish  were  taken  from  the  mill-pond  at  Cold 
Spring  Harbor  by  permission  of  Mr.  Townsend  Jones. 

(C)  KocK  BASS  {Ainbloplitea  rvpestris), — On  March  1, 1887,  taere  were 
sent  to  Herr  von  dem  Borne  25  rock  bass  of  about  an  inch  in  length. 
They  were  put  in  one  can  and  20  of  them  reached  him  alive.  These  fish 
came  from  New  River,  Virginia,  and  were  forwarded  by  order  of  Col. 
M.  McDonald  from  the  Wytheville  Station. 

(D)  Brook  pike  {Eftox  amcricanus). — On  December  22,  1886, 1  sent 
von  dem  Borne  14  brook  pike  per  steamer  Werra,  at  the  same  time  that 
one  shipment  of  white  perch  mentioned  above  was  made.  The  fish 
wfere  all  dead  on  arrival.  The  only  thing  that  survived  in  the  cans  were 
some  very  small  cypri7iid€e  put  in  as  food  for  the  pike.  The  fish  were 
furnished  by  Mr.  M.  B.  Hill,  superintendent  of  the  New  York  hatchery 
at  Clayton. 

SHIPPED  TO  FRANCE. 

(A)  Lakd-locked  salmon  {Salmo  salar^  var.  sebago). — On  April  J, 
1887,  there  was  pf^^i^'^d  and  shipped  to  Mr.  M.  D.  Hallay,  \ice-president 
[1]  ^oa 
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of  the  Fish  Commission  of  the  Lower  Seine,  Gonzerville,  France,  one  case 
containing  25.000  eggs  of  the  land-locked  salmon,  per  steamer  La  Bre- 
tagne.  These  eggs  ^ame  some  days  before  from  Grand  Lake  Stream, 
Maine,  and  were  in  good  condition  for  the  voyage.  No  word  has  been 
received  from  them,  but  from  the  appended  letter  of  Mr.  Lonis  De 
Bibian,  agent  General  Transatlantic  Company,  dated  New  York,  April 
2,  1887,  and  relating  to  their  care  on  shipboard,  there  is  eve^y  reason 
to  believe  they  will  get  to  their  destination  in  safety : 

'*  Your  telegram  of  31st  March  and  letter  of  April  1  at  baud.  The 
case  reached  me  this  morning  and  goes  on  La  Bretagne^  sailing  to-day, 
in  care  of  an  oflicer  whom  I  have  given  instructions  in  reference  to 
keeping  the  box  cool  and  adding  ice  thereto.  I  have  sent  the  case  to 
our  agent's  care  in  Havre  and  written  him  to  reship  by  express  on  ar 
rival  there.'' 

RECEIVED  FKOM  SCOTLAND. 

(A)  LocH-LEVEN  TROUT  (Salmo  levinensls). — On  January  14,  1887, 
there  were  received  from  Sir  James  Gibson  Maitland,  Bart.,  proprietor 
of  the  Howietoun  Fishery,  Stirling,  Scotland,  three  cases  of  eggs  of  the 
Loch-leven  trout,  per  steam-ship  Bothnia.  The  cases  contained  16,000 
each,  or  48,000  in  all.  The  eggs  on  the  upper  trays  were  in  good  con- 
dition, but  the  lower  trays  in  all  the  boxes  contained  only  dead  eggf^, 
owing  to  the  wet  condition  of  the  moss  and  a  rise  in  the  temperature. 
The  eggs  were  all  clean  and  entirely  free  from  fungus,  and  had  they 
been  iced  on  the  ship  and  the  temperature  kept  down  they  would  have 
arrived  in  splendid  condition,  for  those  which  contained  dead  embryos 
had  not  been  dead  long  and  merely  showed  the  white  line  in  the  egg. 
We  took  out  20,300  dead  ones,  and  the  loss  since  that  time  has  been 
trifling.  The  fry  from  the  good  eggs  are  as  strong  and  healthy  as  any 
fish  ever  hatched  here.  The  packing  at  Howietoun  is  most  excellently 
done. 

RECEIVED  FROM  GERMANY. 

(A)  Saibling  {Salvelimis  salvelinus). — On  February  9,  1887,  there 
were  received  from  Herr  Max  von  dem  Borne,  proprietor  of  the  fish- 
cultural  establishment  at  Berneuchen,  one  case  containing  20,000  Saib- 
ling  eggs,  from  which  there  were  taken  8,000  dead.  In  reply  to  au 
order  to  send  one-fourth  of  the  eggs  to  Col.  E.  B.  Hodge,  commissioner 
of  fisheries  of  New  Hampshire,  3,000  were  repacked  and  shipped  to  the 
hatchery  at  Plymouth,  N.  H.  He  reported  their  arrival  in  good  condi- 
tion. On  March  9  another  case  of  Saibling  eggs  was  received  from 
Herr  von  dem  Borne,  containing  20,000,  of  which  5,500  were  dead. 
Through  a  misunderstanding  these  were  mixed  with  an  installment  of 
brown  trout  eggs  received  the  same  day  from  Germany,  and  the  14,500 
good  eggs  were  distributed  with  the  brown  trout  to  the  hatcheries  at 
Corry,  Pa.;  Wytheville,  Ya. ;  Northville,  Mich.;  and  Cold  Spring 
Harbor,  N.  Y. 
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On  the  same  date  there  were  ^ecei^Je(l  20,000  eggs  of  the  Saibliug 
from  HeiT  von  Behr.  president  of  the  Deutsche  Fischerei-Vereiii,  from 
which  we  removed  5,000  dead  and  sent  the  remainder  to  Mr.  F.  N. 
Clark,  North ville,  Mich.,  who  reported  their  arrival  in  good  Order. 

(B)  Brown  Trout  (Salmo  fario). -^On  March  4, 1887,  there  was  re- 
ceived from  Ilerr  von  dem  Borne,  per  steamer  ElbCj  one  case  contain- 
ing 8,000  brown  trout  eggs,  which  arrived  in  very  good  condition,  very 
few  being  dead ;  and,  in  accordance  with  orders,  they  were  kept  at  Cold 
Spring  Harbor.  On  March  22  there  were  received  from  von  dem  Borne 
50,000  brown  trout  eggs^  in  two  cases.  They  were  in  very  bad  condi- 
tion, many  being  hatched.  On  the  first  day  30,000  dead  were  removed. 
These  eggs  not  being  fit  to  send  out  were  placed  in  the  troughs  to  hatch, 
the  prospect  of  getting  any  good  fish  at  all  from  them  being  very  small. 
At  the  present  time  there  are  about  3,000  fry  which  are  two  weeks  old 
and  looking  well.  Probably  six  hours  more  in  the  package  would  have 
rained  them. 

On  March  9  there  were  received  from  Herr  von  Behr,  of  the  Deutsche 
Fischerei  Verein,  per  steamer  Werra^  one  case  containing  50,000  eggs 
of  the  brown  trout,  which  were  in  excellent  condition,  although  13,000 
from  the  lower  trays  were  dead.    These  eggs  were  sent  out  as  follows: 

E.  B.  Hodge,  Plymouth,  N.  H 5,000 

Central  Hatching  Station,  at  Washingtou,  D.  C 5,000 

F.  N.  Clark,  Northville,  Mich 20,000 

Pennsylvania  Hatchery,  Corry,  Pa 10,000 

Wythevillo,  Va.,  Hatchery 10,000 

The  above  figures  include  the  14,500  saibling,  which,  as  already  ex- 
plained, had  been  mixed  with  them.  All  except  Colonel  Hodge  got  a 
portion  of  them. 

This  station  has  received  on  account  of  the  New  York  Fish  Commis- 
sion the  following  eggs  shipped  to  Commissioner  E.  G.  Blackford : 
twenty  thousand  eggs  of  the  grayling  {Thymallus  vexiWfer  Ag.),  of 
which  only  300  eggs  were  good,  and  10,000  eggs  of  the  brown  trout  from 
Herr  von  Behr,  which  came  in  excellent  condition. 

Cold  Spring  Harbor,  N.  Y.,  April  8, 1887. 
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1887.* 


By  M.  McDonald. 


The  aggregate  number  of  fish  and  eggs  distributed  by  the  U.  S.  Fish 
Commissiou,  a«  collated  from  the  rcx)orts  of  stations,  iu  the  period 
comprised  between  January  1,  188G,  and  June  3, 1887,  was  210,628,413. 

The  actual  number  distributed,  however,  was  several  hundred  thou- 
sand less  than  this,  the  discrepancy  resulting  from  the  fact  that  the 
©K&s  of  Salmonidse  produced  at  one  station  have  beeu  transferred  to 
and  hatched  out  at  other  stations  and  consequently  have  been  reported 
twice,  once  as  eggs  and  again  as  fry  or  older  fish.  The  aggregate  dis- 
tribution by  species  is  shown  in  the  following  summary,  from  which  it 
will  be  seen  that  the  whitefish,  the  shad,  and  the  carp  still  constitute 
the  main  features  of  the  work  of  the  U.  S.  Fish  Commission. 

Summary  of  distribution. 


Species. 


Whitefish  ( Ooreponug  elupfiformii) 

Brouk  trouHSaheUntiM /ontinalu) 

Lake  troat  (Salrelintu  namayeunh) 

RftiDbow  treat  (Salmo iridUim} 

Atlantic  salmon  {Salmo  mlar) 

Laod-lockod  salmon  {Salmo  galar.  subap.  tehago) 

Brown  tnmt  (.Salmo /(irio)    

Snad  (Clupta  taj)idi9xima) 

Carp  ( Oyprinui  earjAo)  

Gold-flHh  {Carassiiut  nuratus) 

Black  bass  {Micropteru*  dolomiri) , 

Ked-eyo  p«rch  ( A  mbltpUU'g  rupe^trig) 

Grayling  {Thyv^aUll*  tricolor) 

T«*nch  {Tinea  vnlgarig) , 

SaiblinfE  {Salrelinu*  talvelinut) 

Smelt  {0$ineru»  mordax) 

I»b«t«rs 

White  perch  {Roceut  [Mitrftne]  aviericaniu) 

Suntish  {Eupomotiii  aurfnt) 

Brook  pike  {£gox  ainericanxju', ., 


Solea. 


Kels 

Kock-flsh  (RoecuM  ttriatuM) 
Codfish  {Qadut  morrhua)  . 


Eggs. 


32,600,000 
82,000 


429,  000 

754, 000 

377,  r>oo 

84,  5(>0 

10, 711*,  000 


18,  OCO 


FUh. 


62, 070, 000 

>9,ia9 

»162.  723 

»6G.  412 

446,588 

44,017 

26,  500 

99, 752, 000 

136. 163 

2,805 

48 

2,328 

2 

1,202 


2, 100,  (»00 

5,000 

68 

125 

14 

19 

200 

75,  (100 

062,  000 


TotaL 


94, 670, 000 

01.199 

162, 723 

495,412 

•    1,200,588 

421, 517 

111,000 

110, 470. 000 

136. 163 

2, 805 

48 

2,328 

2 

1.202 

18,000 

2, 100, 000 

5^000 

68 

125 

14 

1ft 

200 

75, 000 

662.000 


*  Of  this  number  1.711  were  one  or  more  years  old. 
•Of  this  nnmher  6.923  were  one  or  more  yesirs  old. 
»Ot  this  number  16,482  were  ouo  or  more  veurs  old. 


''Thia  report  includes  also  the  distribution  of  18do- .-^(j  from  I3.iird  Station,  Cali- 
fornia, and  Cold  Spring  Harbor  Station,  New  York,  not  previously  reported. 
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The  following  sammaiy  of  fish  and  eggs  furnished  for  distribation, 
arranged  by  stations,  will  indicate  the  character  and  extent  of  the 
work  accomplished  by  each  station. 

Summary  offish  and  eggs  furnished  far  distribution  by  the  stations  during  the  season. 


stations. 


Alpena,  Mich 

2iaird,Cal 

Do  

Backflport,  Me 

Central  Station,  D.  C 

Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Cold  Spring  Harbor,  N.  Y. 

Doi.*!!I!!.".'.'*.**!I"! 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Carp  ponds 

Do 

Do 


iio 

Do 

Do 

Do 

Steamer  Fitk  Hatok 

Fort  Washinf^ton  Station,  Md 

Grand  Lake  Stream,  Me 

Steamer  Lookout 

Havre  de  Grace,  Md 

North ville  SUtion,  Mich 

Do 

Do 

Do 

Do 

Wood's  Holl,Ma88 

Wylheville,  Va 

Do 


Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Species. 


Whitefish 

Kainbow  troat 

do 

Atlantic  salmon 

Whiteflsh 

do 

Lake  trout 

Kainl)ow  trout 

do 

Grayling 

Atlantic  salmon 

Brook  trout 

Brown  trout 

Shad 

Carp  {ttom  Ft  Washington  seine) 

Tench  

Rod-eye  perch 

Whiteflsh 

Lake  titint 

Brown  trout 

do 

Saiblinjf 

Atlantic  salmon 

Land'looked  salmon 

Shwi 

Smelt ^ 

Lobsters 

Red-eye  perch 

White  perch 

Sunflsb 

Brook  pike 

Soles 

Carp  for  public  waters 

Carp  for  private  ponds 

Carp  for  State  commissioners 

Goldfish 

Breeding  carp  to  other  stations  . . 

Tench  

Eels 

Shad 

do 

Land-locked  salmon 

Rockflah 

Shad 

Whiteflsh 

Lake  trout 

Rainbow  trout .  

Brook  trout 

Brown  trout 

Codflsh 

Lake  trout 

Rainbow  trout 

Brook  trout 

Land-locked  salmon 

Red-eye  perch 

Black  bass 

Tench  

Carp  for  private  ponds 

Carp  for  open  river 

Goldfish 


Egg*. 


*29. 070. 000 
tl36,000 
*145,000 
♦754,000 


Fry, 


*39,300 


*8, 718. 000 


t27.000 
*50,000 
^18.000 


•35,000 


♦3,330,000 

*57, 385.  OOO 

♦352,500 


tl,  191.000 

♦3,  QtK),  000 

tl8.025 

t5,300 

•5,330 


♦5.000 
♦3,000 
♦38,018,000 


fM2,300 

tl37,  775 

t23,500 


t448,  573 

t31.020 

flOO,000 

12,100,000 

t5,000 


♦5,974 
♦95,135 
♦32,600 

♦2,755 


►750 


♦18.  934, 000 
♦2,050,000 


^32, 600. 000 


♦50.000 

♦82,000 

♦7,500 


'98,000 


t75,000 
♦42,650,000 
♦33, 000, 000 


1682,000 


♦2,488 


♦450 

♦1,925 

♦450 

♦50 


Large 
fitth. 


in 

719 


2 

15 

♦193 


•7 
1« 


•25 

•68 

•125 

•14 

♦19 


»15 


♦8.K0 

♦3,397 

•788 


♦1,200 

♦12,386 

•750 

♦12,997 

•2,103 

♦48 


Season  of  1886-'87. 


\  Season  of  1885-*88. 


By  comparison  with  reports  of  distribution  of  previous  years  it  will 
be  seen  that  the  trout  work  is  growing  very  much  in  importance,  and  to 
make  adequate  i>rovisions  for  the  rapidly  increasing  demand  for  the 
Salinonidic  will  necessitate  considerable  extension  of  the  work  of  the 
U.  8.  Fish  OommVa^YOii  iwtM*  direction. 


[3]  DISTRIBUTION   OF    FISH   AND    EGGS.  835 

The  details  of  distribution  of  the  most  important  species,  as  samma- 
rized  above,  are  as  follows : 

(a)  Whitbfish  {Caregonus  clupeiformis). 

Of  this  species  32,600,000  eggs  were  distributed  from  North ville  Sta- 
tion, Michigan,  the  present  season  and  were  allotted  as  follows: 

To  the  State  Cominissioners,  to  be  hatched  and  planted  in  public  waters..  22, 500, 000 

To  foreign  countries  ( international  exchange) 5, 000, 000 

To  other  U.  S.  Fish  Commission  stations 5, 100,000 

Total 32,600,000 

The  eggs  which  were  retained  and  hatched  at  the  Michigan  stations 
yielded  62,070,000  fry,  which  were  distributed  as  follows : 

To  Lake  Ontario 3,000,000 

To  Lake  Erie 12,000,000 

To  Lake  Huron 30,000,000 

To  Lake  Michigan 17,000,000 

To  Long  Lake 20,000 

To  Clear  Lake 50,000 

Total '. 62,070.000 

(b)  Beook  Teout  (Salvelintis  fontinalis). 

Eggs  of  this  species  are  collected  at  the  Northville  Station  from  fish 
reared  in  the  ponds.  The  number  furnished  for  distribution  during  the 
season  of  1886-'87  was  82,000,  which  were  assigned  as  follows: 

To  Stati)  commissioners  and  individuals 37,000 

To  Central  and  Wy theville  Stations,  for  hatching  and  rearing 35, 000 

To  foreign  countries  (international  exchange). 10,000 

Total...: 82.000 

(c)  Lake  teout  (Salvelinus  namaycmh). 

No  eggs  of  this  species  were  collected  during  the  season. 

(d)  Rainbow  teout  {Salmo  irideus). 

Eggs  of  this  species  are  collected  for  propagation  and  distribution  at 
Baird  Station,  California,  Northville  Station,  Michigan,  and  Wythe- 
ville .Station,  Virginia.  At  Baird  Station  the  eggs  are  obtained  chiefly 
from  wiUl  native  fish.  At  Northville  and  Wytheville  Stations  the 
breeders  have  been  reared  ftom  eggs  artificially  impregnated  at  Baird 
Station  and  hatched  and  reared  at  the  stations. 
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The  total  production  available  for  distribotion  was  as  follows : 


From  Baird  Station,  California: 

Hatched  and  planted  in  McCloud  River 

Hatched  for  ponds  at  station 

Distribnted  to  applicants  and  eaatem  United  States  stations 
From  Northvillo  Station,  Michigan: 

To  Michigan  State  commission 

To  foreign  countries  (international  exchange) 

Hatched  for  rearing  at  station 

From  Wytheville  Station, Virginia: 

To  Central  Station 

To  State  commissioner  and  individuals 

To  foreign  conntiies  (international  exchange) 

Hatched  for  rearing  at  station 


Total 


Season 
1885-86. 


5.000 

10,000 

131,000 


Season 
1886-'87. 


39.300 


145,000 


Total 


44,300 

10,000 

276. 000 

25.000 
25.000 


5,000 

38,(>0U 
55,UO0 


478,300 


{e)  Atlantic  salmon  {Salmo  salar). 

Eggs  of  this  species  distributed  by  the  Commission  are  all  furnished 
by  the  collecting  station  at  Bucksport,  Me.  The  production  for  the 
year  was  779,000,  which  were  distributed  as  follows : 


Date. 


Feb. 


1 

2 
3 
21 
23 
24 
2S 


Consignee. 


P.  Mather 

P.  A.  Walters  . 
E.  B.  Ho<lge... 

P.  Mather 

do 

W.  H.  Munson 
do 


Total  shipped  on  account  United 
States. 
Betained  at  hatchery  for  rearing  . .. 


Total 


Address. 


Cold  Spring  Harbor,  N.  Y. 

Bloomingdale,  N.  Y 

Plymouth,  N.  H 

Cold  Spring  Harbor.  N.  Y. 

do 

Grand  Lake  Stream,  Me... 
do 


Number. 


CoDditi<m  on 
arriTaL 


250,000 
250,000 
100,000 
40,000 
10.000 
88,000 
15,000 


Excellent. 
Good. 

Do. 
Excellent 

Da 
Good. 

Da 


754,000 
23,000 


779,000 


(/)   SCHOODIC   OR  LANDLOCKED  SALMON. 

The  station  at  Grand  Lake  Stream,  Me.,  reported  352,500  eggs  of 
this  species  as  available  for  assignment.  These  were  distributed  as 
follows? 


Dale. 


Mar. 


2 
2 

2 
2 
2 
5 
5 


7 
7 
7 
7 
8 
9 
22 


Consignee. 


E.D.Carleton  , 

R.O.  Sweeny , 

Buker  Bros 

F.A.Walters 

G.  W.  Delawder 

Herr  von  Behr,  care  E.  G.  Blackford 

Max  von  dein  Borne,  care  E.  G.  Black- 
ford. 

National  Fish  Cnlture  Association,  care 
E.  G.  Blackford. 

H.T.  Root 

L.  Z.  Leitcr 

G.  A.  Seagle 

F.  Matlier 

E.  A.  Brackett 

E.B.  Hodge 

F.Mather 

Total 


Address. 


Spirit  Lake,  Iowa  . . 
Saint  Paul,  Minn... 

Rome  City.  Ind 

Bloomingdale.  N.  Y. 

Baltimore,  Md 

New  York, N.Y.... 
, do 


Number. 


Condition  on 
arrival 


do 


Providence,  R.  I 

Lake  Geneva.  Wis 

Wytheville,  Va 

Cold  Spring  Harbor,  N.  Y. 

Winchester,  Mans 

Plymouth^N.  H 

Cold  Spring  Harbor,  N.  Y. 


90,000 
30,000 
2.500 
30,000 
10.000 
30,000 
10.000 

25,000 

« 

10,000 
.5,000 
50,000 
40.000 
30,000 
2.«),000 
25.000 

352. 5M 


Fair. 

Good. 

Good. 


ExoeUent 

Good. 

Very  good. 

ExcellenL 

Good. 

Fair. 
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SUMMARY. 

o  State commiasioners  and  individuals 287,500 

eutache  Fiacherei-Verein 30,  OC'O 

AH  rondemBome  10,000 

alional  FishCaltiire  Auociation * 25,000 

Total 352,500 

(g)  Brown  trout  (Sabno  fario). 

To  the  courtesies  of  Herr  von  Behr,  president  of  the  Deutsche  Fisch- 
rei-Verein,  and  Herr  Max  von  dem  Borne,  of  Berneuchen,  Germany, 
tie  U.  S.  Fish  Commission  is  indebted  for  several  consignments  of 
ggs  of  the  brown  trout.  The  number  received,  their  condition  as 
3ported  on  arrival,  and  the  assignments  made  of  the  eggs  are  given 
elow: 

rom  Herr  von  Behr  (international  exchange) 37,000 

rom  Herr  Max  von  dem  Borne 22,500 

59, 500 

They  were  distributed  as  follows : 

[>  Pennsylvania  commission 10,000 

0  Wytheville  Station 10.000 

5  Northville  Station 20,000 

3  Cold  Spring  Harbor  Station 9,500 

0  New  Hampshire  commission  5,000 

0  Central  Station 5,000 

59, 500 

A  shipment  of  50,000  brown  trout  eggs  sent  by  Herr  von  dem  Borne 

'ere  three-fifths  dead  on  arrival,  and  the  balance  will  probably  prove 

total  loss.  * 

(h)  Sahiling  {Salvelintis  aalveliiius). 

The  Commission  is  indebted  also  for  eggs  of  the  saibling  to  Herr  von 
tehr  and  Herr  Max  von  dem  Borne.  The  number  received  and  their 
istribution  is  as  follows :         ' 

•rom  Herr  von  Bohr 15,000 

•roni  Herr  Max  von  dem  Borne 12,000 

27,000 

Their  distribution  was: 

brthviUe  Station 15,000 

old  Spring  Harbor  Station 9,000 

ew  Hampshire  commission 3,000 

27,000 

(i)  Shad  (Clupea  sapidissima). 

The  total  distribution  of  shad  for  the  season  was  110,370,000,  which 
"■ere  contributed  as  follows: 

attery  Station,  Sasqnehanna  River 42,650,000 

ish  Hawk  Station,  Sasqnehanna  River.... 20,934,000 

entral  Station,  Potomac  River 44,736,000 

ort  Washington  Station,  Potomac  River 2,050,QQ<^ 
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A  summary  of  the  distribution  of  fry  by  river  basias  is  as  follows : 

Penobscot  River -* 922,000 

Kennebec  River 1,047,000 

Tribataries  of  Narraganset  Bay 1,275,000 

Hadson  River  and  tributaries '2, 185, 000 

Tribataries  of  Delaware  Bay 15,099,000 

Tributaries  of  Chesapeake  Bay 70,199,000 

Tributaries  of  Albermarle  Sound 5,322,000 

Tributaries  of  South  Atlantic  coast 3,569,000 

Tributaries  of  Gulf  of  Mexico .* 7,04^,000 

Inland  waters 1,014,000 

Total 97,680,000 

(J)  Carp  {Cyprinus  carpio). 

The  productlou  of  this  species  for  distribution  the  present  season  was 
not  sufficient  to  meet  all  requests  filed  by  applicants  and  gave  rise  to 
considerable  dissatisfaction  on  the  part  of  those  who  expected  to  be  sup- 
plied. The  diminished  production  was  occasioned  by  the  work  of  rec- 
lamation of  the  Potomac  flats,  which  necessitated  the  interruption  of 
the  drainage  of  the  ponds  and  prevented  their  proper  preparation  for 
the  spawning  of  the  fish.  This  cause  is,  of  course,  temporary,  and  we 
may  reasonably  expect  in  the  future  to  be  able  to  produce  the  carp  in 
sufficient  numbers  to  supply  all  demands.  The  total  distribution  of 
carp  for  the  season  aggregated  133,769  in  thirty -two  States  and  four 
Territories,  as  follows : 

Distribution  of  carp  by  U.  S.  Fish  Commission  during  season  1886-'87. 


Stote. 


Alabama 

California 

Florida 

Connecticut 

Delaware 

District  of  Columbia. 

Georpia 

Illinois 

Indiana 

Idaho  Territory 

Iowa 

Kansas 

Kentucky 

Maine  ..1 

Maryland 

Massachusetts 

Miuneaota 


Point  of  distribntion. 


Birmin<:ham  and  Greenville 

San  Francisco 

Jacksonvillo 

Ilo8ton,  Mass 

Washington,  D.C 

do 

Atlanta 

Qiiincy 

Indianapolis 

Salt  Lake  City,  Utah 

Des  Aloines 

Kansas  City 

Lexin^^on 

Bo}*ton,  Mass 

Washington,  D.  C 

Boston 

Saint  Piiul 


o 


45 

23 

14 

8 

3 


67 
75 
73 
4 
90 
83 
42 
1'. 
10 
13 
20 


p 

X     • 

a  a 
^  a. 


152 
33 

77 

36 

18 

3 

181 

221 

257 

7 

187 

mi 

93 
Gl 
31 
37 
53 


Fish  issned  — 


o  s  S 


3.110 

660 

2,260 

720 

3fO 

6<> 

3,725 

4.620 

5,250 

140 

3,970 

12,6i0 

2.  I.'O 

1.2o0 

a'rt) 

770 
l.OGO 


^  a  ® 

B  a 

O  o  « 

H 


:475 
400 
250 


5,520 

4«K) 

§249 

i.200 

3,500 


Total 
issued. 


3,110 

660 

2,735 

?J0 

760 

60 

3,975 

4.520 

5. 2  * 

140 

9,49!) 

13,  o» 

2.3y9 

1.2V) 

l.K5t» 

770 

4,500 


*  D?e3  not  include  the  product  of  6,664,000  eggs  shipped  to  Cold  Spring  Harbor  to  be  hatched  and 
turned  into  HudMon  River  and  tributaiicn. 

t  Does  not  include  the  product  of  4,074.000  etrgs  shipped  to  Wilmiu)(ton,  Dol.,  to  be  hatched  aad 
turned  into  the  tributaries  of  Delawar**  i5:iy. 

*  Planted  in  Lake  Emma.  Florida. 

^  Deposited  in  city  reservoir  at  Lexington,  Ky. 
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Dhtribnt'iDU  of  carp  by  U.  S.  Fish  Commission  during  season  1BSG-'.S7 — Cou tinned. 


SUte. 


Michigftn 

Miasoari 

Nebraska 

New  HMnpahire 

Now  Jersey , 

New  York 

North  CarolinA  . 

Ohio 

Ptsnnsylvauia  — 

Rbode"^  I»laTid 

South  Carolina.. 

Tenneaaee 

Utah  Territory  . , 

Vermont , 

y  irginia 


Point  of  distribntion. 


Weet  Virginia 
Wisconsin  .*... 

Colonido 

Wyoming 


Total 


Omaha 

Boston,  Mn88 

New  York  ami  Washington,  D.  r. 

New  York  City 

Raleif^h  and  Charlotte 

Columboa 

Washington,  D.  C 

Boflton,  Mass 

Columbia  and  Charleston 

Nashville 

Salt  Lake  City 

Boston,  Mass 

Washington,  D.C.,  and  Wythe- 
ville. 

Washington,  D.  C 

Madison 

Denver 

Laramie 


o 


48 
6 
17 
52 
52 
81 
61 
5 
24 
47 
20 
12 
G8 

24 

52 

18 


a 

o    . 

a  V 

'a, 
a, 


n 
(*) 

109 
11 


2:iri 
207 
284 
319 

91 
149 
544 

29 
241 

47 

168 

28 
o 


Fish  issuefl. 


O  3  W 

H 


2.230 

220 

770 

5,050 

4,190 

5,710 

6,980 

170 

1,870 

2.  080 

10,  880 

4,910 


3,310 


t4,750 


2,000 


Total 
issued. 


1.  oso 

1,000  I 
1500 


940   1,  ."500 
3,780   12,000 

bCO  \ 

40  !    500 


1,183 


4,599  95,135  38,634 


2,230 

220 

770 

8,360 

4,190 

10.460 
6,980 
2,170 
1.870 
2,960 

11,960 
1,580 
5,410 

2,440 

15,780 
560 
540 


133, 769 


*  Supplied  Aroro  stock  belonging:  to  State  fish  commission, 
f  Deposited  in  Muskingum  River,  at  McConnells ville,  Ohio. 
t  Deposited  in  Kecd  Creek,  Virginia. 

(k)  Goldfish  {Carassius  auraUiS). 

The  total  distribution  of  this  ornamental  species  for  the  season  aggre- 
gated 2,755,  which  were  distributed  to  392  applicants  in  twenty-two 
States  and  two  Territories  in  lots  of  :&om  4  to  10. 

The  summary  of  distribution  by  States  is  as  follows: 


state. 


Number  of 
applicants. 


Alabama 

Connecticut 

Florida 

District  of  Columbia 

Georgia 

Dlinoia 

Indiana 

Iowa 

Kmhum 

Maryland 

Maiwachusetts 

Michigan 

Minnesota 


3  I 

1 

2 

273 

11 

3 

3 
10 

1 
14 

3 

I 

2 


Number 
of  fiMh. 


24 
4 

12 

1,630 

256 

18 

18 

72 

iSO 

•    102 

18 

4 

50 


State. 


i  New  Jersey.... 

I  New  York 

I  North  Carolina 

Ohio 

I  PennHylvania.. 
I  Rhode*  Island  .. 

South  Carolina. 

I  Tennessee 

!  Utah 

Virginia 

W«st  Virginia. 


Total 


Number  of 
applicants. 


4 

11 

4 

4 

11 

1 

1 

5 

3 

19 

2 


392 


Number 
offish. 


24 
62 
36 
24 
84 
0 
12 
30 
87 
114 
12 


2,765 
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CAR   AND  MESSENGER   SERVICE. 

Daring  tbe  season  of  18SG  the  cars  of  the  Commission  were  moved 
45,861  miles,  as  follows : 


Car  No.  1 : 

Carp  diBtributinn 

Shad  distribution 

Car  No.  2 : 

Carp  distribution 

Shnd  distributioQ 

AVbitetisb  diHtribution. 

Troat  distribution 

Car  No.  3: 

Carp  distribntion 

Trout  distribution 

Shad  distribution 


Total 


Paid. 


21ilt. 
3,  509 
4,183 

4.390 

10,  327 

637 

6,153 

2,5.16 
9t2'2 
5,004  I 


Free.  !  Total 


MUet. 


.1 


I       3.559 
4.1tf$ 


1,313  5.7Ca 

74  !     10,4'»1 

3,919         4,rv* 


2,356 


488 


2,'ia! 

5. 492 


37,711  '     8,150       4a,h5l 


Of  the  above  transportation  8,150  miles  were  furnished  by  the  rail- 
roads ji^ratuitously,  and  37,711  miles  paid  for  at  an  average  rate  of  20 
cents  per  mile. 

The  number  of  miles  traveled  by  messengers  on  detached  service  was 
as  follows  (all  paid) : 

Miles. 

Carp  distribution 13,701 

Shad  distribution 12,259 

Whitefish  distribution 7,784 

Trout  and  perch  distribution 6,8t>2 

Soles  distribution Ibii 


Total 41, (k 

As  heretofore  many  of  the  railroads,  especially  the  great  continental 
lines,  have  responded  freely  and  generously  to  requests  for  fre^  trans- 
portation, and  we  have  thus  been  enabled  to  extend  the  benefits  of  the 
distribution  to  remote  sections  of  the  country,  which  it  would  otherwise 
have  been  impracticable  for  us  to  supply  on  account  of  the  enormous 
expense  of  such  distribution. 

The  following  is  a  list  of  the  railroads  which  furnished  free  transporta- 
tion: 

CAR  No.  2. 


Date. 

Species. 

Railroad. 

1886-'87. 
Nov.    2U 

Carp 

....  do  . ...... 

Missouri  Paciflc 

23 

do 

Dec.       1 

do 

do 

Utah  Central 

4 

do 

Aug.    19 
20 

Trout 

....do  ....... 

Saint  Louis  and  San  Fran- 
cisco. 
do 

22 

. .. .do  . ...... 

do    

Feb.      2 
12 

....do 

do 

....do  ....... 

Kansas  City,  Fort  Scott  and 

Gulf. 
Flint  and  Pcre  Marquette  . . 

do 

Route. 


Distance. 


Saint  Louis  to  Kansas  City  and 
return. 

Kansas  City  to  Omaha 

Ogden  to  Sjilt  Lake  City  and  return . 
Salt  Lake  City  to  MilforVi  and  return . 
Saint  Louis  to  Veroua 

Verona  to  Nichols 

Nichols  to  Kansas  City 

Nichols  to  Mammoth 'Springs  and 
return. 

North ville,  Mich.,  to  Roed  City  and 
return. 

Nortiiville,  Mich.,  to  Toledo  and  re- 
turn. 


Mila 


574 

213 
74 

452 

274 

32 
242 
288 

3» 

134 
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CAB  No.  2.— Cootinaed. 


Date. 


Feb.     22 


liar. 


25 

3 

7 
22 


Species. 


Railroad. 


Trout. 
— do  . 
ilo  . 


Flint  and  Pere  Marquette 

do 

do 


,..do do 

•  ilo Michigan  Central. 


. ...tlo I  Lake  Shore  and  Michi<;an 

I      Southern. 
. .  .do I  Grand  Rapids  und  Indiana. . 

Slud Utah  Central 


Whit«fl«h. 
— do  .   . . . 


j  Flint  and  Pere  Marquette.. 
do , 


— do  .. 

— elo  .. 
do  .. 

do  .. 

do  . . 

do  . . 

....do  .. 

....do  .. 

do    , 

do  .. 

....do I  Detroit,  Grand  Haven  and 

Milwaukee. 
Michigan  Ct^itral 


■  •  -  I     •  •  < 


.do 

.do 
.do 

.do 

.do 
do 
do 

do 
do 
do 


..do 
...do 


do 


..do Canada  Southern 


...do j  Rome,  "Watertown  and  Og- 

denAhnr^h. 
...do Lake  Sboro  and  Michigan 

Southern. 

...do do 

..do do 

...do '  Chica;:oaud  West  MicLiJ;iaD 


Route. 


Northvil]e,Mich.,to  Wayne  Junc- 
tion and  return. 

North  ville,  Mich.,  to  Detroit  and  re- 
turn. 

North ville,  Mich.,  to  East  Sagiuaw 
and  return. 

North vUle.  Mich.,  to  Detroit 

Wayne  Junction  to  Jackson  and 
return, 

Jackson  and  Auburn  Junction 


Reed  City  to  Richmond,  Ind.,  and 
retnni. 

Suit  Luke  City  to  O^den,  Utah,  and 
return. 

Nortbvilleto  Ludington  and  return. 

Northvillo  to  Holly,  Mich.,  and  re- 
turn. 

Korthville  to  Wayne  Junction  and 
return. 

Northvillo  to  Lndinston  and  retnm. 

Northvillo  to  Monroe,  Mich.,  and 
return. 

Northvillo  to  Detroit,  Mich.,  and  re- 
tnm. 

Northvillo  to  Toledo  and  return 

do 

Northvillo  to  Wayne  Junction  and 
return. 

Northvillo  to  Tole<lo  and  return  — 

North  ville  to  Bav  City  and  return. . 

Toledo,  Ohio,  to  North  ville 

Holly  to  Grand  Haven  and  return  . . 

Wayne  Junction  to  Michigan  City 

and  return. 
Wayne 'Junction  to   New  Buffalo 

and  return. 
Detroit  to  Suspension  Bridge  and 

return. 
Suspension  Bridge  to  Oswego,  N.  Y., 

and  return. 
Toledo  to  Sandusky  and  return 


do 


Total 


Monroeville  to  ToU-do,  Ohio 

New  Butfalo  to  Saint  Joseph  and  re- 
turn. 


CAR  No.  3. 


Distance. 


MUes. 


22 

52 

160 

26 
116 

78 

606 

74 

434 

58 

22 

434 
74 

66 

124 

124 

1'2 

124 

186 

62 

244 

420 

400 

456 

302 

98 

!H 
:•.:{ 
54 


3,919 


Easton Boston,  Mass.,  to  Portland,  Mo 

Maine  Central P<irtland  to  Bangor,  Me 


linn^or  to  Portland,  Me 

Portland,  Mc.,  to  Boston,  Mass. 


108 
136 
136 
108 


488 


HATCHING  OF  SHAD  EGGS  EN  ROUTE. 

The  first  successful  attempt  in  this  direction  was  made  in  the  spring 
of  1886,  when  600,000  shad  eggs  were  transferred  from  the  Susqehanna 
River  Station  to  Portland,  Oregon,  successfully  hatched  after  arrival  at 
destination  and  the  fry  deposited  in  good  condition  in  the  Columbia  and 
Willamette  Rivers  in  the  State  of  Oregon. 

The  application  of  this  method  during  the  season  of  1887  has  greatly 
increased  our  facilities  for  distribution  and,  by  enlarging  th^  c»xvs\\i^ 
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capacity  of  tlie  cars,  has  introduced  a  corresponding  redaction  in  the 
cost  of  distribution. 

Only  one  car  (No.  3)  is  aa  yet  equipped  for  this  service.  This  made 
three  trips,  carrying  each  time,  in  addition  to  its  full  complement  of  fisb, 
1,200,000  eggs,  and  experience  has  shown  that  the  hatching  of  the  egg» 
in  this  moving  station  can  be  conducted  as  conveniently  and  with  as 
good  results  as  at  the  fixed  stations.  The  number  of  hatching-jars  in 
use  was  12,  each  requiring  one-half  a  gallon  of  water  per  minute  and 
having  a  capacity  of  90,0U0  eggs. 

It  is  desirable  that  the  equipment  of  car  No.  3  should  be  increased  to 
GO  jars,  which  will  afford  hatching  room  for  5,0Q0,000  shad  eggs  or  about 
8,000,000  whitefisl^  eggs.  It  is  recommended  that  car  No.  2  be  similarly 
equipi)ed  and  provided  with  circulating  hatching  and  collecting  appa- 
ratus, thus  giving  each  a  carrying  capacity  four-fold  greater  than  if 
young  fish  only  are  transported. 

Should  the  increase  of  the  work  of  shad  production  necessitate,  as  is 
probable,  the  construction  of  another  car,  it  is  desirable  that  this  should 
be  built  and  equipped  with  special  reference  to  its  use  as  a  field  or  mov- 
ing station  for  the  hatching  of  eggs  of  shad  and  whitefish. 

TRANSFER  OF  EGGS  TO  DISTANT  STATIONS. 

The  number  of  shad  eggs  collected  during  the  season  was  greater 
than  we  could  care  for  at  Battery  and  Central  Stations.  The  necessity 
of  making  proper  provision  for  this  excess  led  to  the  application  of 
the  methods  of  transportation  now  in  use  for  the  transfer  of  eggs  from 
Fort  Washington  to  Central  Station  to  the  transfer  of  large  lots  of  eggs 
to  remote  stations,  where  the  eggs  were  hatched  and  planted  in  ad- 
jacent waters. 

The  eggs,  packed  on  shallow,  cloth-lined  wooden  trays,  were  crated 
up  in  packages  of  convenient  size  for  handling  (each  package  contain- 
ing 250,000  eggs),  packed  in  the  refrigerators  of  car  3,  the  temperature 
regulated  so  as  to  stand  at  about  60^  F.,  and  transferred  to  destina- 
tion. Of  the  four  lots  of  2,000,000  each,  moved  in  this  way,  two  arrived 
at  destination  in  good  condition,  one  in  inferior  condition,  and  one 
proved  almost  a  total  loss.  This  lot,  however,  was  delayed  12  hours 
en  route,  and  the  eggs  for  safety  stored  in  a  refrigerating  apartment 
where  the  temperature  approached  freezing.  To  this  is  doubtless  to  be 
attributed  the  loss  of  this  shipment. 

We  have  yet  to  learn  much  as  to  the  conditions  determining  the  suc- 
cessful transfer  before  we  can  be  assured  of  uniform  success  in  making 
shipments  of  eggs  instead  of  fish  to  distant  points,  but  doubtless  the 
movenient  of  eggs  instead  of  fish  will  be  the  main  feature  of  future 
distributions,  since  eggs  can  be  transferred  in  large  numbers  at  little 
relative  cost  to  distant  points  convenient  to  the  waters  to  be  stocked, 
and  hatched  out  there  in  improvised  field  stations  or  in  a  car  equipped 
as  a  hatching  station. 

Washington,  B.C.,  Jul^i  25^1887. 


XXVIII -DISTRIBUTION  OF  DUPLICATE  SETS  OF  MARINE  IN- 
VERTEBRATES, 1879-18^^6. 


In  the  Commissioner's  report  for  several  years  past,  reference  has  been 
made  to  the  work  done  by  the  U.  S.  Fish  Commission  in  distributing  to 
museums  specimens  of  the  lower  forms  of  aquatic  life;  but  as  in  no  case 
has  a  detailed  report  been  made,  it  has  been  deemed  proper  to  present 
one  at  this  time.    Thus  in  the  report  for  188 .  it  was  stated  : 

**The  Commission  has  also  made  very  large  collections  of  aquatic  ani- 
mals, especially  of  fishes,  shells,  corals,  crustaceans,  starfishes,  etc.,  and 
after  submitting  them  to  a  careful  investigation  for  monographic  research 
and  setting  aside  a  full  series  for  the  National  Museum,  the  remainder 
has  been  made  up  into  well-identified  and  labeled  sets  for  distribution 
to  colleges,  academies,  and  other  institutions  of  learning  throughout 
the  United  States.  The  educational  advantages  of  this  last  measure 
have  proved  to  be  of  the  utmost  value  and  are  thoroughly  appreciated 
by  teachers  throughout  the  country.  Applications  for  these  sets  are 
being  continually  received,  and  several  hundreds  of  them  have  already 
been  supplied,  a  number  of  persons  being  occupied  for  a  good  part  of 
their  time  in  preparing  to  meet  additional  calls.  There  is  nothing  which 
so  much  increases  the  interest  in  natural  history  as  the  opportunity  of 
examining  actual  specimens  of  rare  and  usually  unprocurable  species, 
instead  of  depending  upon  descriptions  or  drawings;  and  as  the  possi- 
bility of  obtaining  these  series  becomes  the  better  known  it  is  quite 
likely  that  all  the  resources  of  the  Commission  for  making  collections, 
great  as  they  are,  will  be  fully  taxed. 

"The  calls  for  these  specimens  are  usually  mivde  through  the  member 
of  Congress  representing  the  district  in  which  the  institution  is  estab- 
lished; or,  if  made  direct  to  the  Commission,  they  are  referred  to  the 
member  for  his  indorsement  and  recommendation.'' 

Again,  in  his  report  lor  1884,  the  Commissioner  said : 

"  The  Fish  Commission  has  been  enabled  to  do  a  great  deal  incident- 
ally in  the  way  of  promoting  science  and  education;  especially  by  the 
discovery  of  many  rare  forms  of  life  in  the  waters,  and  by  the  accurate 
labeling  and  extensiv^e  distribution  of  duplicates  of  these  objects  to  col- 
leges and  academies  throughout  the  country ;  the  reserve  specimens, 
of  course,  going,  under  the  law,  to  the  National  Museum. " 
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lu  his  report  for  1885  he  wrote : 

"Tbere  has  also  been  hearty  co-operation  with  the  work  of  investiga- 
tion by  various  men  of  science,  notably  by  those  connected  with  Gov- 
eruraeiit  bureaus  of  this  and  other  countries,  and  with  many  of  the 
leadin*^  colleges  and  educational  organizations  of  the  country.  To  the 
latter  it  has  been  possible  for  the  Commission  to  supply,  in  return,  col- 
lections of  marine  forms  and  other  material  of  great  value  for  class-room 
instruction  and  for  museum  purposes.  These  collections  involve  no  ex- 
pense to  the  recipients  beyond  the  cost  of  freight,  of  alcohol,  and  of  suit- 
able receptacles  for  exhibition  and  storage,  and  are  assigned  to  schools 
and  colleges  upon  recommendation  of  the  member  of  Congress  from  the 
district  in  which  the  institutions  are  located." 

The  following  is  a  copy  of  the  circular  which  was  usually  sent  to  ap- 
plicants for  these  specimens : 

"  Some  of  the  duplicate  specimens  of  marine  invertebrates  collectad 
by  tho'U.  S.  Fish  Commission  have  been. arranged  into  sets  for  distribu- 
tion to  educational  establishments  throughout  the  country.  They  are 
partly  dry  nnd  partly  in  alcohol,  each  specimen  accompanied  by  a 
printed  label  giving  name,  locality,  etc.  The  sets  contain  about  105 
species  each,  and  represent  many  of  the  principal  families,  orders,  and 
genera  of  Crustaceans,  Mollusks,  liadiates,  and  Sponges  of  the  North 
Atlantic. 

'<  To  obtain  one  of  these  sets  application  must  be  made  through  aod 
indorsed  by  a  member  of  Congress  and  must  contain  an  assurance 
that  the  expense  of  proper  exhibition  will  be  met.  Alcoholic  specimens 
are  packed  in  a  number  of  storage  jars,  from  whiph  they  must  be  re- 
moved and  each  placed  in  a  separate  bottle.  The  cost  of  jars  and  al- 
coliol  generally  amounts  to  from  $25  to  $40,  but  these  materials  are 
not  furnished  by  the  Fish  Commission." 

These  series  of  duplicates  were  all  prepared  by  Mr.  Eichard  Kathbnn, 
the  first  series  at  Kew  Haven,  Conn.,  under  the  direction  of  Prof.  A. 
E.  Verrill,  the  remainder  at  the  National  Museum.  The  following  ex- 
planatory remarks  are  quoted  from  the  official  lists : 

"  The  specimens  included  in  the  following  list  are  preserved  in  alcohol, 
unless  otherwise  stated.  The  authority  given  for  the  name  is  usually 
the  author  who  first  used  the  combined  birwrnial  name  herein  adopted, 
and  is  not  necessarily  that  of  the  author  who  first  described  the  species 
or  gave  the  specific  name.  (A  name  in  parentheses  is  authority  for  the 
specific  name  only.) 

"The  species  are  not  all  included  in  each  of  the  fifty  sets,  but  those 
sent  in  each  numbered  set  are  checked  on  the  list  bearing  the  correspond- 
ing number.  The  species  now  distributed  are  not  to  be  considered  as 
the  most  common^  l)ut  simply  those  which  happen  to  be  at  present  most 
abundantly  represented  in  the  collections  of  the  Fish  Commission,  or 

*Proceediii<r9  of  the  United  States  National  Museum,  1879,  pp.  2*27-232  ;  1881,  pp. 
298-303,  304-307 ;  1883,  pp.  212-216. 
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tbose  which,  for  other  reasons,  can  be  most  conveniently  distribated  at 
this  time,  and  have  been  so  selected  as  to  give  representatives  of  most 
of  the  important  groups.  It  will  also  be  understooii  that  the  species 
included  in  this  list  form  but  a  very  small  proportion  (less  than  one- 
twelfth)  of  the  total  number  of  species  contained  in  the  collections  made 
by  the  Fish  Commission  on  the  ^ew  England  coast."  (Explanatory  of 
Series  I.) 

"The  species  enumerated  in  the  present  list  were  collected  by  the  U. 
8.  Fish  Commission,  mainly  during  the  past  four  years,  and  represent  a 
portion  of  the  duplicate  material  resulting  from  their  sea-coast  explora- 
tions, and  now  available  for  distribution.  Several  of  the  species. in- 
cluded in  these  duplicate  sets  are  recent  additions  to  science,  obtained 
by  the  TJ.  S.  Fish  Commission  steamer  Fish  Haiclc,  from  the  inner  edge 
of  the  Gulf  Stream  slope,  south  of  Martha's  Vineyard,  during  the  sum- 
mers of  1880  and  1881.  This  region,  which  was  first  explored  in  1880, 
has  proved  to  be  the  richest  dredging  ground  yet  discovered  upon  our 
coast,  both  as  regards  variety  of  life  and  abundance  of  specimens. 

"Nearly  all  the  species  enumerated  are  included  in  each  set,  but  of  a 
few  species  only  enough  duplicates  were  secured  to  supply  a  portion  of 
the  sets.  The  sets  will  number  about  one  hundred.  The  Crustacea  have 
been  identified,  for  the  most  part,  by  Prof.  S.  I.  Smith,  and  most  of  the 
other  species  by  Prof.  A.  E.  Yerrill.  The  names  are  mainly  those  used 
in  the  Preliminary  Checklist  of  the  Marine  Invertebrata  of  the  Atlantic 
Coast,  by  A.  E.  Verrill,  edition  of  1879.  A  considerable  number  of 
species  that  have  since  been  described  are,  however,  here  included.'' 
(Explanatory  of  Series  II.) 

Five  series,  containing  360  sets  in  all,  have  been  prepared,  and  of 
these,  247  sets  have  been  distributed  to  date.  The  following  lists  of 
institutions  and  individuals  supplied  are  furnished  by  Mr.  Rathbun,  who 
has  bad  charge  of  the  distribution : 

List  o/insiiiutiona  and  individunU  supplied  with  sets  of  duplicate!  specimens  of  marine  inrer- 
tebratcs  from  the  collections  of  the  U,  S.  Fish  Commission  to  December  31,  Ib8l>. 

1— FOEEIGX. 


Coantry. 


Argentine  Republic 
AaHtralia 

Beltnnin 

Canadift 


Chili 


City  or  town. 


Institution  or  individual. 


BiienoR  Ayres 

Brinban^  ". 

Melbourne 

Kli/.abeth  Bay,  Sydney 

Sydney 

BruHHels 

Kingston 

Montreal 

Ottawa 

Sherbrooke 


Toronto  . 

Do.... 

Do.... 
Quel>ec  . . 
Santiago. 


Museo  Pnblicode  Buonos  Aires 

Queennlund  M  uneum 

V icloiia  Museum 

William  Macleuy 

Aui^tralian  Museum 

Mus^e  Roval  dlliHtoire  Naturelle 

Queen's  University 

Peter  Redpatli  Museum,  McGill  Fnivetsity  .. . 

Geolofirical  and  Natural  Ilistory  Survry  . ." 

Slierbiooke  Library,  Art,  and  Natural  llisloiy 
Association. 

Trinity  ( :ol letje 

Trinity  Medical  School 

lTniver.«*ity  Colleije 

Uni versi 1 6  Laval 

Mut>eo  Nacioual 


Series 
No. 


2 
2 
1 
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List  of  institutions  and  indiridiiah  supplied  mih  sets  of  daplicate  specimens  of  marine  f«wr- 

tebrates,  etc, — Continued. . 


l.-FOREIGN— Continned. 


Counti*y. 


City  or  town. 


DuQuiark |  Copenhagen 

Carabridiie 


England 


Franco 


Germany 


Gieeco  . 
Holland 


Italy 


Japan  — 

Manitoba 

Mexico... 


New  Brunswick Fredericton 

St.  John . 
New  .Zealand  Christ  Church . , 

Dunedin 

Wellington 

Norway Bergen 

Chn.stiana. 

Nova  Scotia . ,  I  Windsor 

Poru Lima 

Portugal 1  Lisbon 

Ilu8sia. I  St.  Petersburg 


Fence  Uouses.Conuty 

Durham. 

Liverpool 

London 

Manchester 

Oxford 

Sunderland 

Nantes 

Paris 

Berlin 

Dresden 

Athens 

Leyden 

l>o 

Florence 

Genoa 

Tokio 

Winnipeg 

Mexico 

G  nanaj  aato 

Mexico 


Institution  or  individual. 


Series 
No. 


Royal  Zoological  Museum 

John  W.  Clark,  Cambridge  University. 
Rev.  A.  M.  Norman ^ 


Scotland 

Swt'dcn  . 


Edinburgh . 

Stockholm 
Do 


Derby  Museum 

British  Museum . 

Manchester  College  and  Museum 

Prof.  H.  N.  Moseley 

Prof.  George  S.  Brady 

Soci6t6  d'Histoire  Natarelle 

M useum-Jardin  des  PJantes 

Zoolu;:ical  Museum 

Koyal  Zoological  Museum 

riie  Gniek  Government 

Noder.  Dierk.  Vereeniging 

Netherlands  Museum  

Ileale  Mnseo  di  Fisic^  e  Storia  Naturals 

MuseoCivico  di  Storia  Naturale 

Mombusho  Museum 

Manitoba  Historical  and  Scientific  Society 

Mnseo  Nneional 

Prof.  Alfredo  Duges 

Prof.   F.  Ferrari    Perez,    Mexican    Explonus 
Commission. 

New  Brunswick  University 

Society  of  Natural  History 

Canterbury  Museum 

Otago  Museum. 

Colonial  Museum  

Bergens  Museum 

University  Museum 

King's  College •. 

FacultaddeMediciuadeLima 

Zoological  Museum 

University  of  St.  Petersburg 

University  of  Edinburgh,  Prof.  J.  C.  Ewart .    . . 

Sir  C.  Wy  ville  Thomson 

Prof.  Sven  Loven,  Koyal  Academy 

Museum  of  tho  Academy  of  Science 


2. -DOMESTIC. 


StJitc. 


Georgia. 
Illinois  . 


California 

Colorado 

Connecticut    

District  of  Columbia 


City  or  town. 


InstivUtion  or  individual. 


Series 
No. 


San  Francisco 
Fort  Collins  ., 
South  Pueblo 

Hartford , 

Middlctown  .. 
Washington  . . 

Do 

Do 

Atlanru 

Abinj;tlon  ... 
Bloomington.. 

Cairo 

Chiunpai^n  ... 
Chicago    

Do     

Lake  View  . .. 

Elgin  

EvauHton 

Galesburgh  ... 
Hyde  Park  . . . 
Jacksonville  . 

Moline 

Naper  ville 

Do 

Normal    

Qiiintv      

Rock  Island  .. 


California  Academy  of  Sciences 

Agricultural  College 

A.  H.Danforth,  president  boanl  of  education 

Trinity  College 

We«levan  University 

High  School 

National  Deaf  Mute  College 

U.  S.  steamer  Albatross 

Atlanta  University 

Hedding  College..". 

Illinois  Wesleyau  University 

Cairo  public  schools 

1  lliuois  University  MiiHonm 

Chicago  AcjMlemy  ot  Sciences 

North  Division  11  igh  School  

Lake  View  High  School 

Elgin  Scientidc  Society 

North west^i-n  University 

Knox  Collegti 

Hyde  Park  School 

Jacksonville  Female  Academy      

W.  S.  Mack,  8Upprint»*ndent  public  Hch<»ols  . . 

Northwestern  Coll«tre .... 

P  Thomp-son.  prrsitbnt  l»oard  oT  education.  . 

Illinois  Museum  of  Natmal  lli.itury 

Chiuldock  Collego : 

Rockford  Seminary 

Augustana  College 
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oj'hstiluliona  and  indiciduah  supplied  with  sets  of  duplicate  specimens  of  marine  inver- 

tebrateSj  etc, — Continued. 

2.— DOMESTIC— Continaed. 


Stite. 


ois  . 
ana 


Kaa 


tucky  . 


ic. 


viand 


sachuAetts. 


bi;r'tn 


uetwitii 


City  or  town. 


itonri . 


Springfield 

Virginia   

Bltjomiugton..... 
Crawfonlsville  , . 

Crown  Point 

Delphi 

Franklin 

Hanovitr 

Indianapolis 

La  Fayette 

Do 

Muore'sHill 

Paxton ^ 

Richmond 

Terro  Haute 

Cedar  Rapidn 

College  Springs. . 
Davenport. ...... 

Do 

Do 

Fairfield 

Do 

Grinnell 

loviA  City 

Osage 

Oskaloosa 

Tabor    

Emporia , 

Lindsborg  

Manhattan 

Topeka 

Bowling  Green  .. 

Lexington 

Louisville  .... 

Paducah 

Richmond 

Bninswick 

Kent's  Hill 

Orono 

Portland 

Baltimore 

Do 

Do 

McDouugh 

Woodstock 

Amherst 

Do 

Anbumdalo 

Do 

Boston 

Do 

Brighton 

Chelsea 

Leicest^^r 

Martha's  V  i  n  e  • 
yard. 

Medford 

Northampton 

Pitt4»field 

South  Boston 

South  Hadley 

Wollesley 

Williamstown  . . . 

Albion 

Detroit 

Lnn.Hing 

Olivet 

YpRilanti 

Minneapolis 

Do 

iSaint  Cloud 

Winona 

Camden  Point ... 


Institation  or  individual. 


Stale  Nataral  History  Society 

Centra)  Dlinois  Science  Society 

Indiana  State  University 

Wabash  College 

Crown  Point  Public  School  MusiMim 

Delphi  High  School 

Franklin  College 

Hanover  College 

Indiana  Institate  for  Educating    the  Deaf  and 
Dumb. 

High  School 

Purdue  Univemity 

Moore's  Hill  College 

John  W.  Spencer 

Earl  ham  Colli'ge 

Indiana  State  Normal  School  '. 

Coe  College 

Amity  College , 

Davenport  Academy  of.  Natural  Sciences 

G  ris  wold  C  ullege 

C.  T.  Lindley 

Fairfield  Museum  and  Library 

Parson's  College 

H.  W.  Parker 

Museum  of  Natural  History,  State  University... 

Cedar  Valley  Seminary , 

Penn  College  , 

Tabor  College 

State  Normal  School 

Bethany  Normal  Institute 

Kansas  State  Agricultural  College   

Washburn  College 

Ogden  College 

Kentucky  University 

Polytechnic  Society  of  Kentucky 

Female  College , 

Central  University 

Bowdoin  College 

Maine  Wesley  an  Seminary  and  Female  Ci«lle;:e  . . 

Maine  Stat«  Colleg^e 

Portland  Society  of  Natural  History 

Friends'  Academy 

Johns  Hopkins  University , 

E.  McDowell  AgassizAsHOciation,  Chapter  387 

McDonogh  School , 

Woodstock  College 

Amherst  College 

Massachusetts  Agricultural  College 

Lasell  Seminary 

Williams  School 

The  Lowell  School 

Massachusetts  Institute  of  Technology 

St.  John's  ErcleHiastical  Seminary 

Chelsea  High  School 

Leicester  A  cudeiiiy 

Martha's  Vineyard  Summer  Institute 


Series 
No. 


Tuft*  College 

Smith  College 

Berkshire  Atbena*nm 

Perkius  luslitutc  aud  Massachusetts  School  for 
the  Blind. 

Mt.  Ilolyoke  Female  Seminary 

Wellesley  College - 

Wilhamh  College 

Albion  College 

Detroit  High  School. 

Agricultural  College 

Olivet  College .- 

Michigan  State  Normal  School 

Minnesota  Academy  of  Sciences 

UnivtTHily  of  Minnesota 

State  Normal  Sch<iol 

State  Normal  School 

i^'emale  Orphan  School 


1 
3 
1 
2 
4 
4 
3 
2 
4 

4 
1 
4 

:i 
4 
4 
4 
4 
3 
3 
3 
3 
4 
3 
4 
3 
4 
2 
4 
4 
4 
4 
3 
2 
2 
3 


3 
2 
2 
2 


3 

< 
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List  of  inatitutiona  and  individuah  supplied  with  sets  of  duplicate  specimens  of  marine  inver- 
tebrates^ etc. — Continued. 

2— DOMESTIC— Continaed. 


Misaoari. 


Nebraska 


New  Hampshire. 


New  Jersey. 
New  York  . 


North  Carohna 
Ohio 


PeiiDsylvauia 


Columbia  

KanaaACity 

Parkville 

Saint  Joseph 

Do 

Sedalia 

Do  

Spriogtield 

Crete 

LincolD 

Do 

Neligh 

Weo|»inK  Water  . 

Hauorer 

Meriiien 

Princeton 

Brooklyn 

Do: 

Buifalo 

Canton •- 

Clifton  Sprin;;s  ... 

Ithaca 

New  York 

Do 

Oswoito 

Pittsford 

Plaltsburgh 

PoUdani 

Pouch  k«?epsie 

Do 

Rochester    

Schenectady 

Skaneatek's 

Syracuse 

Chapel  lim 

Adn 

Cincinnati 

Do 

Do 

Do 

Cleveland 

Dayton    

Delaware    

Do 

Fremont 

Crduville 

HutlHon 

Oberlin 

Piqiia 

\V«-«ter\  illo 

Wihninjrtou 

niiinbri<l<io 

Stati'C'olh'pe 

Gr-ttyslmrgh 

(ireenvillrt 

H  a  verford  ( 'ollej;o 

Huntin;?don 

LewiHburuh 

Mcadville 

Ogontz  

Philadelphia 

Do 

Do 


University  of  the  State  of  Missouri 

Kansas  City  Academy  of  Science 

Park  College 

St.  Joseph's  Commercial  College 

State  Insane  Asylum 

Sedalia  Natural  'History  Society 

Sedalia  University 

Dmrv  College 

Doaue  College 

Nebraska  Fish  Commission 

University  of  Nebraska  

Gates  College 

High  School 

Dartmouth  College 

Kimball  Union  Academy 

Colleo[e  of  New  Jersey 

Adelphi  Academy 

Lone  Island  Historical  Society 

Bufialo  Society  of  Natural  History 

St.  Lawrence  University 

Foster  School 

CoruoU  University 

College  of  New  York 

Ida  M.  Elliott,  9  West  Thirty-ninth  street. . 

State  Nonnal  School 

Rochester  Society 

High  School 

Normal  School 

Poughkeenaie  Society  of  Natural  History  . 

Vassar  College '., 

Rochester  University 

Union  College , 

Skaneatelea  Library  Asso<!iation 

Sy  ra^nise  University    

University  of  North  Carolina 

Northwestern  Ohio  Normal  School 

(yincinnati  University 

Cuvier  (?lnb 

Normal  School 

Society  of  Natural  History 

Kirtland  Society  of  Natural  History 

St.  Mary's  Institute. .- ..    ... 

Museum  of  the  Ohio  Wesleyan  University 
Nonnal  School,  Ohio  Wesleyan  University. 

Kirrbartl  Library  and  Museum *. 

Dcni.son  University 

We.sti  ru  Ilcaer  ve  ( Joll^^o 

Oberhu  College .^ 

Hijzli  SrluK»l 

Ol t erbein  University 

Wilmington  Colleire , 

Mr.  F.  Ct.  Galbraith 

State  College. 


Rhode  Island. 


Do. 
Do 


Do     

Saint  Clair 

S\\aithinore  . 
Wallingfonl  .. 
WuHhiii-iton  . 
West  Che.Ht^'r. 
AN'esifiiwn  . . . . 
Wiljianisport . 
Providence  . .. 

Do 


Pennnvlvania  College 

Thiil  College 

Haverford  College 

Hrethren'a  Normal  College 

University 

Allegheny  College 

Ogontz  School   

Academy  of  Natural  Sciences  

P.ryn  Mawr  Colle;:e 

Department  of  Biology,  University  of  Pennsylva- 
nia. 

Friends'  Central  School.  Fifteenth  and  Kac«>.Ml!x*Hs 

Pennsylvania  Institution  for  Instruction  of  the 
Blind. 

Wagner  Free  Institute  of  Sciences 

Agas.nir  Association 

Swarthroore  ( 'ollege 

Wallingtuid  Natural  History  Society 

WaHl)in"jton  and  JetlVrHon  C'olU-ge 

State  Xontial  .^^rhotd 

Wi>«Jttouii  norMdifivr  School    

WiIliamsjMMt  Dil■kin^40Il  .Si-minary 

Br<»\vn  University   

Providence  Franklin  Society 


a 

3 
4 
4 
4 
4 
4 
4 
4 

4 

o 

3 
4 

2 

3 
•> 

mi 

3 

3 
•» 

4 
4 
2 
2 
3 
1 
3 
3 
4 
3 
2 

1 
2 

id 

2 
4 
2 
3 
2 
1 
1 

4 

2 

3 
3 
4 
U 
3 
4 
4 
4 
4 
3 
4 

4 
4 
4 
4 
4 
I 


4 

4 

4 

•» 

mm 

4 
3 
4 
4 
4 
1 
3 
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it  of  iTistUHtions  and  individuals  supplied  with  sets  of  duplicate  specimens  of  manne  inver 

tebrates,  etc, — Continued. 

2.  —DOMESTIC— Continned. 


State. 


ode  Island., 
itb  Carolina 
inesae*) 


can  . .. 
nmont 


^niA 


•t  Virginia, 
icossin 


City  or  town. 


i 


Providenco.... 

Charleston 

Clarksvllle  .... 

Cleveland 

Colombia 

Morristown . . . . 

Kashville 

SprtngHill    ... 
College  Station 

Barre 

Barlington  .... 

Middlebory 

Croset 

Hampton 

llorgantown... 

Elkhorn 

Lake  Geneva   : 

Madison 

Milwaukee 

Ripou 


InstitPtion  or  individual. 


State  Normal  School 

AveryNormal  Institute 

Southwestern  Presbyterian  University 

Centenary  Female  College 

Female  Institute 

Morristown  Seminary  and  Normal  Institute  . 

Mehurry  Medical  College 

Beechoroft  School 

State  Agrioultaral  and  Mechanical  College  . . 

Ghxldard  Seminary 

University  of  Vermont. 

Middlebnry  College 

Miller  Manual  Labor  School 

Hampton  Normal  and  Agricultural  Institute. 

West  Virginia  University 

Elkhorn  High  School 

Geneva  Public  School 

University  of  Wisconsin 

Public  Museum  of  the  City  of  Milwaukee  . . . 
Ripon  College 


Series 
No. 


4 
3 
4 
4 
3 
4 
3 
4 
4 
4 
] 
2 
4 
3 
4 
4 
4 
1 
3 
2 


RECAPITULATION. 

nber  of  sets  of  Series  I  distributed <. 49 

nber  of  sets  of  Series  II  distributed 46 

nber  of  sets  of  Series  III  distribute<l 40 

nber  of  sets  of  Series  IV  distributed «.  07 

nber  of  sets  of  Series  V  distributed 6 

Total 247 

The  number  of  species  in  each  series  was  as  follows  : 

iM      I 198 

U 183 

III  (firet  educational) 102 

IV  (second  educational) 110 

y  (for  exchange  only) 213 

Ihe  following  single  list,  containing  260  items,  has  been  compiled  from 
a  five  lists  upon  which  the  specimens  were  sent  out.  The  series 
lich  contain  representatives  of  each  species  are  denoted  by  Eoman 
merals  so  placed  in  columns  as  to  indicate  the  place  from  whence 
9  specimens  were  obtained. 
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Lht  of  species  of  marine  invertebrates  from  the  Atlantic 


m 
• 

Name. 

m 

a 

t, 
«i 

• 

o 

« 

Q 

Bay  of  Fundy.                                  | 

s 

C4 

Gulf  of  Maine. 

1 

• 

• 
"3 

s 

o 

1 

;                  1  Cope  Ann  or  vicinity. 
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CRUSTACEA. 

DSCAPODA. 

Gelasimus  pugnax  Smith.    Fiddler  crab 

1 
1 

GelaflimiiB  pugilator  Latreille.    Fiddler  orab 

1 

, 

Callinectes  hastatua  Ordway.    Blue  crab;  Edible 
crab -. 

Platyonichas   ocellatas   Latreille.      Lady   crabi 
Sand  crab 



Carcinns  mienas  Leach.    Green  crab 

Panopeua  say i  Smith.    Mud  crab 

i 

Cancer  irroratas  Say.     Rock  crab ;  Jonah  crab 

1 

V      1 

Cancer  borealis  Stimpson.     Rock  crab ;  Jonah  crab. 

1 

I 

!   '  ' 

Hyaa  coarotatus  Leach 

1,11 

Libinia  emaririnata  Leach.     Spider  crab 

Libinia  dubia  Edwards.    Spider  orab 

i 

ZoeaS  and  Moiralopaa  of  craba 

1 

1 

Ennrosmatha  rastellifera  Stimpson.     Maioid  crab. . 

i 

•  -•  ••! 

Hinna  talnoida  Say.     Sand-bni{:    Bait-bne 

1 

Eunaffams  bemhardns  Brandt.     Hermit  crab 

I 

EuDamims  nolitas  Smith.     Deep-sea  hermit  crab. . 

EuDamirus  nnbescens  Brandt.     Hermit  crab ....... 

I 



II,  V 

1 

Euoaff urns  kro veri  Stimoson 

1 

EuDaifiirus  loDcicarDUS  stimnson.     Hermit  crab.. 

EunairuruB  nollioaria  Stimpson.     Hermit  crab 

Catapa^ras  sh^rreri  A.M.Edwards.     Deep-sea 
hermit  orab 

Parapa^^uras  pllosimanus  Smith.     Hairy-clawed 
hermit  crab 

Pinnotheres  macnlatus  Sav.     Oi^ster-crab 

Manida.  Sp 

HomamsamerioannsM.  Edwards.     American  lob- 
ster  ...  . 

^ 

CAmbama  afflnis  Erichs.     Cravfiah 

•    •   •   .        ^ 

C'raniron  vnlfaria  Fabricins.     Common  shrimp 

f 

IV 

PontoDhilua norveiricQA  M.  Sara  .-...   ........... 

...J 

Poiitoohilus brevirostrin  Smith ....... 

1 

HinDoIvte  secnrifrons  N^orman      Shriran  .... 

V 

Jlinnolvtf)  AninA  LfAArli.     Shrinin     .    -..    .--..-    -- 

I 

pAudaJnA  \ffotifAiriii  T^aAadi      TiAnn^WAtBr  nrftwn 

1 

1 

V 

Pandalus  propinqnns  G.  0.  Sars.       Deep-water 
prawn 

1 

-••*••• 
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Paudalna  borealia  Kravr     Deen* water  nrawn  .... 
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1 

11 

Pandalus lentocerua  Smith.     Deeo-water  orawn... 

PalsBmonetes  vulgaris  Stimpson.    Common  pi9iR  n . 

SnrirAfltAA  arniinnn  Xriiv«r 

1 

8CHIZ0P0DA. 
Th VAflnonoda  in emiifl  Kro ver     .................... 

! 

t 

Thysanopodanorvegica  M.  Sara.    Surface  shrimp . . 
M vsis miTtA LilHeborfiT.    On^^Minm  shrimp-.....--. 

.... 

I-III.V 

• 

.... 

Lv  u!I.. 

M vaia  americana  L>mt  "".h.    Oooaaum  shrimp. ....... 

! 

Cl^ACBA. 
Diastylis  qnadrispinosaa  G.  0.  Sars 

.  .  .  . 

...... 

.... 

'  Chesapeake  Bay. 

'  Coast  of  New  England. 


'  Le  Have  Bank. 

*  Off  Chesapeake  Bay. 
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co4isl  uaed  in  making  up  sets  for  distribution. 


Cupe  Cod  Bay. 

Nantucket  or  vicinity. 

i  Off  Martha's  Vineyard. 

Wood's  Holl.  Mass. 
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*  New  England  coast. 

*  Potomac  River. 

«  Masaaohusetts  coast. 


•  Off  Delaware  Bay. 

»  Cape  Cod  from  whale's  stomach. 

^  Off  Grand  Menan. 
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CRUSTACEA.— Continued. 

AMPHIFOl>A. 

Ptilooheiras  pingnis  Stimpson 



Orchestia  agilia  Smitli.    I»and  flea ;  Beach  flea 

1 

Talorobeatia  longioomis  Smith,    Large  sand  flea.. 

' 

1 

Gammams  locusta  Fabricius.     Scud 

1 

I 

Gammanu  natator  Smith.    Fresh-water  shrimp . . . 

....!.... 

Unciola  irrorata  Say.    Sand  flea 

Themiato  bispinosa  Bceck 

lAOPODA. 

Idotea  irrorata  Edwards 

« 

Idotea  robusta  Kroyer 

■ 

' 

Ligia  oceanica  Fabricius.    Marine  sow- bug 

_ 

1 

iEga  psora  Kroyer.     Salve  bug 

1 

Cirolana  conchamm  Uarger 

; I 

Gyee  hippolytea  Kroyer 

>**•*•  . 

V 

RNTOMOSTRACA. 

Artemia  gracilis  Yerrill.    Brine  shrimp 

Temora  longioornis  Miiller.    Menhaden  feed 

ciBiiirsbiA. 

Lepas  fascicalaris  £11  is  and  Solander.    Clear  gooso 
barnacle 
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....... 

1 
1 

1            1 

1 

Lenas  anatifera  Linn6.    Goose  barnacle 



Baanns  balanoides  Stimpson.     Kock  barnacle; 
Acorn  shell ..................................... 

:      1 

rrcxoooKiDA. 
Nvmnhon  hirtum  Fabricius 

■ 1        1 

;                                I 

....1     i ! 

'^hoxichilidium  maxillare  Stimnson 

I    1 _..      ...  1 

MEROSTOMATA. 

Limulus  polyphemns  Latreille.   King  crab ;  Horse- 
fihoe  crab  •  Horsefoot ............................ 

1 

1 

1 
1 

ANNELIDA. 

CH^TOPODA. 
T.flp.tm AtnnicA  artnata  Verrill  .......... ... . 

1 
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1            1 

LnnidonotuH  sauamaius  Kinberc     Scalv  worm.... 

i.lii 
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n.v 

1 1 
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llftrtnnthoA  imbricftta  MRlmifrou 

'          t 1 1 

. •                      _l                                                                                       .         :       

Nenhtb  vs  ciBca  Johnston  .............................. 

1          , 

III,V 

--      - 

Nenhthvs  inoisa  Malni^ren  ....... . ........  .... 

Pnoarke  obHCura  Verrill          .                        . 

1 ■...               1 

Nereis  virens  Malmgieu;  Clam  worm;  Bait  worm. 
Nereis  oelatzica  Linnt)  .. 
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••«««*|.«*.              ..».. 

Nothria conch vlei?a  MalmfirrBU   ..     .           ..     ' 

;  i.ii.v     ---i.._     - 1..  . 

Nothria  onalina  Vt^iTiH .... 

I 
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,  .  .1 j :         1  .... 

Arabella  ooalina  Vorrill '  .. 

1 

Hyalincboia  artifex  Verrill.    Deep-sea  tube-dwell- 
in  at  worm .  
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1 

Enelvoera  dibranchiata  Verrill                               
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.....•'•....a     ....'           .. 

,        1 

Cha^toDterus  nerfiranientaceua                                                      

......         .....*... 

.....  .....  -.. 

.  

Clymenella  torqnata  Verrill ^ 

.......      ......1.  .  .  .i  ..... 

1 

'  Qeorge'B  Bank,  on  codfiLsh. 


'Oflf  Nova  SooUa,  on  cod  and  halibut 
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I  in  makintj  up  sets  for  distribution — Continaed. 
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Name. 


ANNELIDA— Ck)ntinued. 
cHjI>:topoda— continaed. 


CirratiilaB  p'ondin  Verrill 

Trophonia  aflinis  Verrill 

StemaspiM  fuMor  Stimpnnii 

Amphitrice  omata  Verrill 

Thelepns  cincinDatus  Malmgren. 
Potamilla  reniformiA  Malmgren . . 

Spirorbia  Incidus  Morch , 

Spirorbis  borealU  Daudin 

ClitelUo  irrorata  Verrill , 


GSrHTUKA. 


Phascoloffotna  gouldil  DieBinrr.    Sipnncnloid  worm 
PhascolioD  strombi  Thoel.    Sipunculoid  worm 


CH^ETOGXATHA. 

Sagitta  elegana  Verrill 

NESIERTIXA. 


Cerebratulaa  inj^ens  Verrill 
Cerebratolus  roHeus  Verrill. 


MOLLUSCA. 

CEPHALOPODA. 

Ommasirepfaes  illecebrosa  Lesnenr.    Sbort-flnned 

squid ;  Sea-arrow ;  lilyiDg  calamary 

Loliso  pealei  Leaueur.    Common  aqaid 

Ileteroteiithia  tenera  VeiTill 

^  Octopus  bairdii  Verrill 


GASTROPODA. 

Fnlgur  carica  Conrad.    Periwinkle ;  Winkle ;  Rib- 
bon whelk 

Sycotypiis  canaliculatus  Gill.     Puiiwiukle;  Win- 
kle; Hairy  whelk 

Bnccinum  nndatum  Linn6.     Whelk 

Xeptunea  decerocostata  H.  &  A.  Adams 

Tritia  trivittAta  H.  &  A.  Adama 

Ilyanassa  obaoleta  Htimpsou.    Black  roud-anail; 
sea-anail 

TJroaalpinx  cinerea  Stlmpaon.   Drill;  Kough  whelk 

Purpura  lapillua  Lamarck.     Purple  aea-anail 

Anachia  avara  Perkins 

Aatyria  lunata  Dall 

Lunatiaheros  H.  Sc  A.  Adams.    Sea-anail 

NeveritH  duplicata  Stimpaou.    Sea-anaU 

Littorina    littorea  Menke.     Penny  winkle;  Peri- 
winkle; Sea-anail 

Littorina  palliata  Gould.    Small  perwinkle.  ^ 

Littorina  rudia  Gould  

Lacuna  vincta  Turton 

Bittinni  nigrum  8tirap»on  

Crepidula   fomicata   Lamarck.     Double  decker  ; 
Boat-shell 
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*  Nannhon  Island,  M<\aa. 
'Off Chatham,  Masa. 


Halifax,  Nova  Scotia. 


[13] 


DISTRIBUTION   OF   MARINE   INVERTEBRATES. 


855 


used  in  making  up  seta  for  distribution — Continued. 
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Nantucket  or  vicinity: 

Off  Martha's  Vineyard. 

Wood's  Holl,  Mass. 
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•  •  •  • 

*  New  England  coast 


*  Barnstable,  Mass. 
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Name. 


MOLLUSCA— Continued. 
GASTROPODA — Continued. 
Crepidula  niana  Say.     Sea-anail;  Slipper-shell 


Margarita  neliciua  Mtiller 

Acuiiea  teatudinalia  Hanley.    Limpet... 

TrHcliydermon  ruber  Carpenter 

Trachydermon  albus  Carpenter 

Pleurobranohia  tarda  Verrill 

Melampu»  lineatns  Say.    Salt-marsh  snail 


BOLEHOCONCHA. 

Dentalium    striolatnm    Siirapson.       Tnsk-^hell; 
Tooth-shell 


LAMBLUBBANCUIATA. 

Teredo  megotara  Hanley.    Ship- worm 

Ensatella  americana  Verrill.    Kazor  shell ;  Raaor 
clam, 
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Mya  areiaria  Linn6.    Lon;;  clam ;  Soft  clam;  Man- 

nanosb ■ 

Saxicava  arctica  Deshayes 

Cvrtodaria  siliana  (Spengler)  Woodward 

Clidiophora  trilineata  Carpenter 

Spisula  solidissima  Gray.     Sea  clam  ;  Surf  clam  ; 

Uen  clam 

Spisula  ovalis  Gould.     Surf  clam 

Miilinia  lateralis  Gray 

Macoma  sabulosa  Morch.     Tellen ■ 

Tagelus  gibbua  Gray 

Petricola  pholadiformis  Lamarck 

Venus  mercenaria Linn6.     Round  clam;  Qoahog; 

Hard  clam . 

Callista  oonvexa  (Say)  H.  Sc  A.  Adams 

Tottenia  gemma  Perkins 

Cypriua  islandica  Lamarck.     Sea  clam 

Veuericardia  borealis  Carpenter.     Cockle 

Astarte  undata  Gould.     Cockle 

Nucnla  proxinia  Say 

Yoldia  limatnla  Woodward : 

Yoldia  sapolilla  Stimpson 

Yoldia  thraciform t8  Stimpson 

Scapharca  transversa  H.  St.  A.Adams 

Arginapexata  Gray.    Blood v  clam 

Mttdiola  modiolus  Turton.     llorse  mussel 

Mndiola    plicatula   Lamarck.      Ribbed   mussel ; 

Grooved  mussel 

Mytilus  edulis  Linn6.    Common  mussel 

Pecten  Irradians  Lamarck.     Common  scollop  

Pecten  tenuicostatus  Migbels.    Smooth  scollop  4 

Giant  scollop ;  Great  scollop 

Pecten  vitreus  Woodward 

Anomiaaculeata  Gmelln — 

Anemia  glabra  Verrill.    Silver-shell;   Goldsllell; 

Jingle-shell 

O^trea  virginica  Gmelin.    American  oyster 


TUNIC  AT  A. 

Ascidia  mollis  Verrill.    Ascidian  ;  Sea-squirt 

Ajscidiopais  complanata  Verrill.    Sea  potato 

'  Grand  Menan.  '  Barnstable,  Mase. 
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11,111,  V 


II.III.V 

s Guilford,  Conn. 
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u$ed  in  making  up  aeiafar  diatrU^utian — Continued. 
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•  Coaat  of  Middle  AtlAntic  States'. 


■Chesapeake  Ba.^. 
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Liat  of  species  of  marine  invertebraies from  the  Atlantic  coast 


Name. 
1 

Fishing  banks  of  eastern  N.  A. 

;   •-•                 Bay  of  Fundy. 

• 

• 

o 
«^ 

tf 

K 

«' 

S 

H 

Gulf  of  Maine. 

CascoBay,  Maine. 

Capo  Ann  or  yicinity. 

• 

3 
5 

s 
o 

5 

• 

s 

Off  Cape  Cod. 

TUNICATA— Continued. 
Ciona  ocellata  Verrill 

Molirula  retortlformis  Verrill 

Molirnla  nianbattensis  Verrill 

r"- 

I 

Molsala  arenata  Verrill 

..... 

Glandula  arenicola  Verrill 

Halocvntbia  nartita  Verrill    

Halocvntbiaecbinata  Verrill 

Halocyntbia  pyriformis  Verrill.   Sea-peach 

Boltenia  bolteui  Linn6.   Stemmed  sea- peach 

— 

I 

I-V 

Perophora  viridia  Verrill 



BotrvUua  gouldll  Verrill 

Amorcecium  pellucidum  Verrill 

Amoroecinm  atellatum  Verrill 

AraorcBciam  constellatnm  Verrill 

Leptoclinum  albtdam  Verri U 

Leptoclinum  albidum,  var.  luteolam  Verrill 

Salna  caboti  Desor 



1 

Salpa 

I 

MOLI^USCOIDA. 

BKACHIOPODA. 

• 

Terebrattllina  septentrionalis  Gray.   Lamp  rbell. . . 

I-III,  V 

»  •  • 

I 

1 

\ 
1 
i 
1 

rOLYZOA. 

Crieia  ebnmea  Laraonronx    

I 

Alcvonidinm  ramosiara  Verrill 

Fluatrella  binnida  Gray 

I 

Veaicularia  dicbotonia  Verrill . 

1  

._    1 

Cellularia  temata  Johnston 

11,  IT 

Biieala  flabellata  Bunk 

.  •  .  . 

1 

Biigiila  mnrrayana  Buak 

.... 

Buiriila  turrita  Verrill 

....I        •     «... 

Geniellaria  loricata  Buak 

" 

1.  ILIV.  V 

Monibraninora  niloaa  Farre 

I 
I 

Lenralia  araericana  Verrill 

Diaconora  nitida  Verrill 

Kacbarina  isabelliana  Orbisny 

HiPDOtboa  byalina  Smitt 

.... 

ECHINODERMATA. 

HOLOTIIUUIOIUEA. 

Ix>nhotbnria  fabricii  Verrill  

• 

I 

Pentacta  frondoaa  Jflecrer.     Resi-cnctimber  . .     . 

V 

I 

Thyone  briarenaSelenka.     Sea-cucnmbcr 

Leptosyuapta  irlrardii  Verrill 

I 

KCIIINOIDRA. 
Scbizaatf^r  frftfriliR  DiiImti  &.  Ivoran  .....    ......   .. 

1 

FchiuaracbniiiM  nArnriA  Gray      Sand-dollar ..... 

.••..1.... 

Echinna  cracilin  A.  A^aaaiz ...» 

1 

Strongylocentrutaa    drubachienaia     A.    Agaasiz. 
Oomnion  HAA-niv.bin  ■  Oraen  Htja-fisrif  *  Sea-ei??  .... 

• 

I 

1 

Arbacia  puuctulata  Gray.    Purple  sua-urcbin 

•  •  •  • 

•  • .  • 

■  «  •  • 

- . . . 

•  «  •  • 

[17] 


DISTRIBUTION   OP   MARINE   INVERTEBRATES. 


859 


used  in  making  up  sets  for  distribution — Continued. 
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s. 
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9 
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o 

P 

Off  Martha's  Vineyard. 

Wood's  Holl.  Mass. 

• 

s 
1 

P 
.P 

•d* 

p 

s 

•d 

u 
a 

9 

a 

mm* 

• 

% 

p 

A 
9 

a 

1 

X 

'f 

n 

N 

S 

PQ 

Southern  const  of  New  England. 

i? 

•  p 

> 

u 
o 

• 

M 

I 

9 

Narragansctt  Bay,  Rhode  Island. 

Block  Island  or  vicinity. 

• 

u 

MM 

> 

U 

o 

• 

p 
p 

o 

p 

% 

New  Haven,  Conn. 

1  Long  Island  Soand.                          { 

Cape  May,  N.  J. 

• 

n 
P 

% 

9 

9 
9 

«e 

n,v 

\ 

11,  V 

I 

IV 

III^ 

II.V 

I 
I 

111,1V 

11,  V 

1« 

f  "  *  *  * 

1 
•••....1 

I1.IV,V 
IV 

I 

I 

I-V 
I-V 

n-v 

I-V 

I 

I.IV 

1 

n,ni,v 



• 

I 

•  ■-  ■ 

II.Hl.V 

1I,IV,V 

•  ••••• . 

*••••• 

*****  ■ 

I 

' 

II 

V 

•  •••••   - 

n,v 

I 

•  •  •  ^« .  • 

I 

I,  n,  V 

III,  IV 

••••>• 

1 

IV 

11,  111,  V 

11,  HI,  v 

- 

1,  II,V 

I 

I 

1 

.... 

1 

I* 

J 

II-V 

I 

IV 

II,  V 

n,v 

IV 
V 

•  ••  •!•  ■  •  • 

i 

11,  111,  V 

I 

I 
I 

n-v 

•  •  •  •  •  V  * 

;::::::  ::::::i 

I,  IV 

11,  III,  V 

I 

•   •  •  * 

•  •  •  • 

1  Race  Point,  Cape  Co<l,  MaHts. 


'  Grand  Menan. 
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List  of  species  of  marine  invertebrates  from  the  Atlantic  coast 


Name. 

■ 

g 

8 

•s 
1 

.3 

•2 

• 

1 

O 

1 

Eastport,  He. 

9 

J 

a 
O 

J 

1 

8 
3 

• 

a 

V 

u 
o 

0 
< 

a 

• 

S 

i 

.2 
O 

I 

i 

s 

B 

s 

Off  Cape  Cod. 

BCHINODERMATA— ConUnad. 

▲STBBIOIDBA. 

Anterias  forbeaii  YerrilL    Green  atar  fish;  Com* 
mon  atar^flab 

Asteriaa  vnlfraris  Stimpaon.    Common  atar*flah .... 

Asteriaa  stellionara  Perrier 

I'eptaatrftriaa  oompta  VerriU 

•  •  •  . 

Crfbrella  sanEuinoienta  L^tken 

V 

I 

I 

Diplopteraater  maltipea  Verrlil 

PoraiTia  (n^^idiff  V^n^ll 

. 

i 

Odontaater  hiepidiia  Yerrill 

Ctenodiaous  oriapatoa  DUbfm  A.  Keren.    Velvet 
atar 

I-V 

Archaater  amerioanne  YerriU 

Arcbaater  agaaaf«U  Venill 

Arobaaterflore  YerriU 

CPHIVIIOIDIA. 
AnTiiAflrlxmlia.  aorali  T.vma.ffi       RAva'a  aAm*nf.a(A.r 

I 

Oi>hioirlvT>ba  robnnta  T<vmaii  ...... ..........t.- 

I 

Oobiaoantba  millesninm  Vorrill ........ 

Opbiopbolia  aooleata  Gray.    Yariegated  aerpent* 
•tar  ..,..^^,..... 

I 

I,  III 

1 

A  mnhinra  mafHIentA  VnrHll    

Oobioonida  olivacea  Lvman ........ 

Onbioacolex  ffbkcialis  Mftller  A.  Troaobel ..... 

.. ..  •  1 

Afttrocbele  Ivmani  VerriU 

1 

A  nlronhTton  airafuilisll  Rtiimnnnn.    Hanket-flnh 

I 

I-T 

Astropbyton  lamarokii  Mimer&TrosoheL  Baaket 
fltar.fliih ....... ......... .............r 

V 

CRI50n>BA. 

Antedon  dentatnm  (Say)  VerriU  (=SaT8U  Diiben 
A.  Komn ) .     'PAmth er  iitar .. 

CGEXENTEKATA. 

AliTHOZOA. 

Pennatola  acnleata  Dan.    Spiny  aea-feather ;  Sea 

f AAi.h  AT*                                                                                 ...     ............. 

..... 

T'nnnotnia  1^fM*Aa1{a  fSiiTa        AAai.¥iAfi 

V 

V 

1 

Baltiolnaflnmarcbica'lray.    Finmark  aea-featber 
HAnillik  rfmifomiifi  finviftT                           --   .......... 

'VirflmlAriA  irnuMiiflonk  'VArrlll                                .    

V 

J^rjuiAllik  nnntifLfii  ^Ai*ri11      aTnlnfAil  liiijih»CArftl     ... 

AcfttitlioflfnnHik  ArtnAtJk  IT^attIII                                      .... 

Primnoa  reseda  VerriU.    Bnab-coral;  Tree  coral.. 

i.v 

V 

.,..i. 

•  •  •  ■ 

Anthotnantiiii flrniniliflnma  VnrriU               .  ......... 

Alovoninm  camentn  AflTABsix              . .......... 

I 

I 

Metiidiam  marj^oatum  Edwards  A  Haime.   Com- 

nmn  aAa.a.nAimnnA 

Racrartfa  iLKvaalA/kla.  ^irAifmi        TftAAn-^af ai*  aAa.i^AaA 

.... 

•  •  «  • 

I 

TJrticina-caUoiim  VerriU 

.... 

liolocerft  tnAdiflB  Ooaiia      SAAanuM               .       

1 

:;::: 

HAlocAmnft  nrodnr.tft  Rtimnnnn 

1 

EDiEoantnns  aniAriciinnfi  vArrill                            ... 

i 

Kpiffoanthfifl  nacmrinhllA  VArrill 

Astrangia  Dan»  Agaasiz 

•  •  •  ■ 

1 

... 

>  Halifax.  Kova  Scotia. 


s  Off  NoTa  Scotia. 
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List  of  species  of  marine  invertebrates  from  the  Atfantic  coast 


Name. 

• 

< 

• 

e 

as 
o 

as 

1 

a 
1 

Bay  of  Fnndy. 

1 

East  port.  Me. 

Galf  of  Maine. 

Casco  Bay,  Maine. 

Cape  Ann  or  vicinity. 

Gloucester,  Mass. 

i 

3 

'  -g 

« 

s 

^-  1 

s 

3 

o 

1 
1 

CCELENTERATA-Continued. 

HYDROIDKA. 
Sertularia oaoroaaina  Ijinn6 

Sttrtnlaria  niiniila  Ltinii^ .....*...... 

1 

I 



Obelia  irenicalatA  Hincka 

Obelia  oicbotoma  Hincka 

I 

nvdrallmaQla  falcata  Hincka 

I 

I 

Sertularella  tricasDidata  Hincka 

.... 

IV  V 

Sertularella  polyzonias  Gray 

.!!!..( 

IV  V 

Diphaaia  faJlax  A^aaaiz 

I 

II.  Ill,  V 

1  T,  W 

GlobiceDB  tiarella'^Ayrea 

::::::::::::::: 

PORTFERA. 

8ILICEA.        ' 

Microciona  prolifera  Verrill.    Red  sponge;  Ouster 
HDonffe 

I 

1 

Chalina  ooalata  Bowerbank.    Fineer-sDonse 

^ 

I 

....  I  ..  .1 

Ciiona  sulnharea  Verrill.    Borine  aponee 

1       1 

Suberitea  comnaota  Verrill 

1 

III.V 

Tethva  irravata  Hyatt 

..]!!., t  "... 

Cladorhiza  grandia  Verrill 

V 

Ranhiodeama  liniraa  Bowerbank 

I 

1 

PROTOZOA. 

BHIZOPODA. 

Aatrorbiaa  arenacea  (Sch.) 

*  George's  Bank. 

For  coDveuieuce  of  reference  there  is  atlded  an  iudex  to  genera  and 
brackets  on  the  inside  of  each  page. 
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Nantucket  or  vicinity. 
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hi 
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M 

tf 

5^ 

• 

9 

S 

.a 
P^ 

>i 

s 

•*> 

1 

a 

Block  Island  or  vicinity. 

Noauk,  Conn.,  or  vicinity. 

■ 

a 

a 
o 

O 
a" 

a 

• 

a 
a 

$ 

a 

M 

3 

• 

5«i 

• 

09 

S 

8 

a 

ii 

I 

i 

IV 

••••«• « 

I 

II. V           ^    -- 

Ill 



f 

II » 

^^ 

i 

i 

I 

....••■ 

i 

IV 

11.111  V 

I 

I 

I,IV 

ii,y 

in 
n,v 

1 

III 

IV 

i.ii.v 

I 

I 

, 

J  -----  - 

1 

t 
- 



II.III.V 

1 

1  

1 

species  coDtained  in  the  above  list,  with  page  references  to  figures  in 


• 


INDEX. 


[XOTS.— The  rvferenoes  are  to  page-flfcaves  in  braoketo.] 


Page 

jkcaneUanonnaiii... 18 

Aoanthogorgia  armata 18 

AenuDa  testudinalia 14 

^gapaora 10 

Alcyonidioin  ramoaam 16 

Aloyoniam  oarneam 18 

AmonBciam  ounsteUatmn Id 

pellucidam 16 

atellatam 16 

Amphiara  maoilenta 18 

Axnphitrite  oniata 12 

Anachia  avara 12 

Anomia  aooleata 14 

glabra 14 

Antedon  dentatom 18 

Anthomaatiia  giandiflonu 18 

Arabell*  opallna 10 

Arbacia  ponctolata 16 

Archaater  agaaaiaii 18 

aoierioaona 18 

flora 18 

Argina  pezata 14 

Aiiemia  gradlia 10 

AaeidiA  mollia 14 

Aacidlopaia  oomplanata 14 

Aatarte  nndat* 14 

Asteriaa  forbeaii 18 

stellioDara 18 

vnlgaili 18 

Aatraogia  danae 18 

Afltroohele  lyma&i 18 

Aatrophyton  agaaaizii 18 

lamarckii 18 

Aatrorhiza  arenacea 20 

Aatyria  lunata 12 

Balanua  balanoides 10 

BalticinA  finmarchica 18 

Bittiam  nigrum 12 

Bolocera  tuedie 18 

Boltenia  bolteni 16 

Botryllns  gonldii 16 

Buocinam  undatam 12 

Bogula  flabellata 16 

mnrrayana 16 

tnrrita 16 

CaUinectos  haatatus 8 

Calliata  convexa 14 

Cambama  affinis 8 

Cancer  borealia 4..  8 

irroratua 8 

[23] 
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Page. 

Carcinoa  msnaa 8 

Catapagoroa  aharreri 8 

Cellularia  temata I6 

Cerebratnloa  ingena 12 

roaeoa 12 

CbsetoptemapergamonUoeaa 10 

Chalina  ocolata 20 

Ciona  ooellata le 

Cirolana  ooncharum 10 

Cirratnlna  grandia 12 

Cladorhiza  grandia 20 

Clidiopbora  trilineata 14 

Cliona  aolpboTea 20 

Clltellio  irrorata 12 

Clymenella  torqnata lo 

Crangon  Tolgaria 8 

Crepidala  fomicata 12 

plana 14 

Cribrella  aangainolenta 18 

Crisia  ebarnea I6 

Ctenodlscua  orispatoa 18 

Cyrtodaria  aiUqna 14 

Cyprina  ialandioa 14 

Deutaliam  atriolatam 14 

DiastyUa  qnadriapinoana 8 

Dipbaaia  fkllax 20 

Diplopteraster  multipea 18 

Diaoopora  nitida 16 

Eobioarachnina  parma 16 

Ecbinua  graoilia 16 

Enaatella  americana 14 

Epizoanthus  amerlcanua 18 

pagoriphila 18 

Eecbarina  isabelliana 10 

Englycera  dibrancbiata lu 

Eupagomb  bemhardaa 8 

kroi'eri H 

longicarpos H 

politaa 8 

pollioaria 8 

pabescens 8 

Euprognatha  raatellifera 8 

Flaatrella  hiapida 10 

Fnlgur  carica 13 

Gammaros  locuata 10 

natator 10 

Gelaaimos  pagilator ^ 8 

pugnax 8 

Gcniellaria  loricata 16 

Glandula  arenicola «....« 16 

665 
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Page. 

Globiceps  tiarella 20 

Gyge  hippolytes 10 

Halooampa  prodacta 18 

Halooynthia  eohinata 16 

partita 16 

pyriformis 16 

Harniothoe  imbrioata 10 

Hoteroteutbis  tenera 12 

Hippa  talpoida 8 

Hippolyte  spina... 8 

seoarifrons 8 

Hippotboa  byalina 16 

Homaraa  americanoa 8 

HyaliD(Boia  artifex 10 

Hyaa  ooarotatiu 8 

Hydrallmania  fodcata 20 

Idotea  irrorata 10 

robusta 10 

Xlyanaasa  obaoleta 12 

Lacuna  vincta 12 

Lfetmatonice  armata 10 

Lepaa  anatifera 10 

fascicnlaria 10 

Lepidonotus  squamataa 10 

Lepralia  americana 16 

Leptasterias  compta 18 

Leptoclinum  albid^m 16 

var.  lateoluoi  — ; 16 

Leptosyoapta  girardii 16 

Libiniadabia 8 

emarginata 8 

Ligia  oceanica 10 

Limolaa  polypbomas 10 

Littorina  littorea 12 

palliata 12 

mdia 12 

Loligo  pealei 12 

Lopbotbaria  ikbricii 16 

Lonatia  heroa 12 

Macoma  sabolosa 14 

Margarita  belioina 14 

Megalopas 8 

Melampaa  Uneatoa 14 

Membranipora  piloaa 16 

Metridlum  marginatom 18 

Microciona  prolifera 20 

Modiola  modioius 14 

plicatola 14 

Molgula  arenata 16 

manhatteiisiB 16 

retortiformig 16 

Mulinia  lateralis U 

Mnnida 8 

Myaarenaria 14 

Mysia  americana 8 

mixta 8 

Mytilua  edalia 14 

Nepbtbya  ciBoa 10 

inciaa 10 

Noptonea  decemcoatata 12 

Nereia  pelajrioa 10 

virena 10 

Nevcrita  daplioata 12 

Kothria  concbylega 10 

opalina 10 


Page. 

Kacnla  proxima 14 

Nympbon  hirtum 19 

Obelia  geoicalata 9 

dichotoma 90 

OctopoB  bairdii 13 

OdoDtaater  biapidua 18 

Ommaatrepbes  illecebroea U 

Opbiacaatba  niilleapma 18 

Opbiocnida  olivacea 18 

Opbioglypba  roboaU 18 

aaraii 18 

Opbiopbolia  acnleata 18 

Opioacole:^  elacialia 18 

Orcheatia  agiiia 10 

Oatrea  virginioa 14 

PalaBmonetea  Yixlgaria 8 

Pandalaa  borealia 8 

leptocerua- S 

roontagni 8 

propinqana 8 

Panopeua  aayi 8 

Paragorgia  arborea 18 

Parapagama  piloMimaoua 8 

Pocten  irnidiana 14 

tonuicoatatua 14 

vitrena 14 

Pennatula  aculeata 18 

borealia 18 

Pentaota  fh>ndoaa 16 

Peropbora  viridia 16 

Petricola  pholadiformia 14 

PbaacoIioQ  atrombi 12 

Pbaacoloaoma  goaldii IS 

Pboxichilidium  maxillare 10 

Pinnotberea  maonlatna 8 

Platyonlcbna  ocellatna 8 

Plearobraucbia  tarda 14 

Podarke  obacara 10 
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XXIX.-LISTS  OF  THE  DREDGING  STATIONS  OF  THE  D.  S.  FISH 
COMMISSION,  THE  U.'  S.  COAST  SURVEY,  AND  THE  BRITISH 
STEAMER  CHALLENGER,  IN  NORTH  AMERICAN  WATERS,  FROM 
1867  TO  1887,  TOGETHER  WITH  THOSE  OF  THE  PRINCIPAL 
EUROPEAN  GOVERNMENT  EXPEDITIONS  IN  THE  ATLANTIC 
AND  ARCTIC  OCEANS. 


The  records  of  the  dredgings  and  trawlingB  executed  by  tbe  U.  9. 
Fieh  Commission  &om  1871  to  1879  were  published  in  the  Fish  Com* 
miaaion  BeportforlS79bytheaathorand  Mr.  Richard  Ezithbnn;  those 
of  tbe  Fish  Hawk  from  1880  to  1882  in  tbe  Bnlletin  of  TJ.  S.  Fish  Com- 
mlBsioa  for  1882,  by  Mr.  Bichard  Rathbnn ;  those  of  the  Atbatroas  from 
1683  to  1886  in  varioDS  volames  of  the  Fish  Gommissioa  reports.  The 
dredgings  of  the  J^A  Bawk  &om  18S3  to  1887  and  of  the  Albatross  in 
1887  have  not  yet  been  published. 

Althoogh  separata  copies  were  priat«d  of  the  lists  from  1871  to  1882, 
the  scattered  manner  in  which  most,  of  these  lists  appeared  in  varioas 
pablicatioDB  and  associated  with  great  masses  of  other  material  bas 
rendered  it  very  difflcnlt  to  bring  together  a  complete  series  of  them. 

The  completion  of  the  accompanying  series  of  charts,  on  which  all 
tbe  dredging  positjons  of  the  U.  S.  Fish  CouunissJon,  tbe  TT.  S.  Coast 
Survey,  and  the  British  st«amer  Challenger  in  fforth  American  wateifi 
are  laid  down,  has  rendered  it  desirable  to  bring  together  and  complete 
all  these  scattered  lists,  together  with  those  of  the  Coast  Survey  and 
the  Challet^er.  The  opportunity  has  at  the  same  time  been  tahen  to 
collect  together  the  records  of  the  dredging  operations  undertaken  by 
tbe  British,  French,  Italian,  Norwegian,  Swedish,  and  other  European 
Govemmeuts  in  the  Atlantic  and  Arctic,  the  results  of  which  are  of  al- 
most as  moch  importance  tons  as  of  those  carried  on  upon  out  own  coasts. 
These  are  scattered  throngh  a  great  number  of  works  in  various  lan- 
guages, and  many  of  them  very  difBcnIt  to  find,  and  have  in  many  cases 
never  beenreduced  into  the  form  of  tables;  so  thiit  tbe  task  of  bring- 
ing them  tdgetiit"^  'iiiKtbem  into  shape  has  been  a  sQine.<(t^%Na 
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laborioas  one.  It  has  been  endeavored  to  present  as  nearly  complete  a 
set  of  these  records  as  possible,  but  no  donl)t  some  will  be  found  to  have 
been  omitted  which  ought  to  have  been  incladed.  Excepting  in  the 
Arctic  seas  series  consisting  mainly  of  shallow-water  dredgings,  sacb 
as  those  in  the  Baltic,  have  not  been  included.  Of  other  expeditions 
which  have  made  important  dredgings  no  lists,  so  far  as  is  known, 
have  ever  been  published.  It  will  be  noticed,  also,  that  the  amount  of 
detailed  information  given  in  these  lists  varies  very  much,  some  giving 
only  the  position,  depth,  and  kind  of  bottom,  whilst  others  contain  full 
particulars  of  temperature  of  air,  surface,  and  bottom,  drift,  etc.  They 
are  here  presented  essentially  as  originally  published,  with  some  slight 
changes  of  arrangement  for  the  sake  of  uniformity,  and  with  foreign 
measures  or  temperatures  accompanied  with  their  American  equiva- 
lents. The  sources  from  which  they  were  derived  are,  as  a  rale,  stated, 
but  with  some  exceptions. 

A  large  part  of  the  dredging  positions  of  the  Coast  Survey  were 
published  by  Professor  Agassiz  in  the  Bulletin  of  the  Museum  of  Com- 
parative Zoology  at  Cambridge,  Mass.  Those  of  1867, 1868,  and  1869 
made  by  Count  Pour  tales  have,  however,  been  rendered  definite  by 
reference  to  the  original  charts  and  records  in  the  Coast  Survey  Office ; 
those  of  1872,  made  by  Dr.  William  Stimpson,  have  been  added  from 
the  same  sources,  and  a  few  other  additions  and  corrections  have  been 
made. 

The  prefatory  notes  attached  to  each,  both  of  the  American  and  for- 
eign lists,  will  render  unnecessary  any  further  explanation  of  their 
sources  or  peculiarities  here. 

The  five  large  charts  accompanying  these  lists  require  bat  little  ex- 
planation. They  relate  only  to  the  work  of  the  Fish  Commission,  Coast 
Survey,  and  Challenger  on  and  near  our  Atlantic  coast,  as  it  was  not 
found  practicable  to  publish  at  present  charts  illustrating  the  dredgings 
in  other  parts  of  the  Atlantic  and  Arctic,  although  such  have  been 
prepared. 

Every  dredging  made  by  the  Fish  Commission  or  the  Coast  Survey 
has  been  placed  upon  one  or  the  other  of  these  charts,  except  where  the 
scale  compels  their  omission  or  where  the  x)osition  was  originally  so  in- 
definitely stated  as  to  render  it  impossible  to  place  it  accurately.  Of 
both  these  classes  special  lists  are  given  on  the  charts,  pointing  out  the 
nearest  station  which  is  placed  on  the  chart. 

A  few  words  may  be  added  to  explain  the  special  objects  of  the  four 
small  charts  and  sections  placed  upon  the  chart  of  the  Caribbean  Sea. 
The  little  chart  of  the  Gulf  of  Mexico  and  the  northwestern  part  of  the 
Caribbean  Sea  serves  to  show  parts  of  the  Gulf  not  included  on  any  of  the 
large  charts,  to  give  additional  contour  lines,  and  to  direct  attention  to 
the  remarkable  regions  of  deep  water  existing  in  both  seas,  and  espe- 
cially to  that  one  marked  as  the  Sigsbee  Deep  in  the  Gulf  of  Mexico. 
The  bottom  of  this  is  almost  a  perfect  plain,  varying  ip.  depth  over  a 
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very  large  area  only  from  2,000  to  2J050  fathoms,  as  is  shown  by  the 
east  and  west  section  across  the  Galf,  which  is  also  given. 

f  he  three  sections,  from  the  Galtivator  Shoal,  or  George's  Bank, 
from  Hatteras,  and  from  Charleston,  illastrate  the  general  fact  of  the 
rery  gentle  slope  of  the  sea  bottom  along  oar  eastern  coast  until  the 
depth  of  aboat  100  fathoms  is  reached  and  of  its  very  abrapt  descent 
beyond  that  line,  whilst  they  show  the  very  different  distances  fi*om 
shore  at  which  this  line  is  found. 

The  two  sections  showing  the  temperature8  in  the  Mediterranean  and  the 
Caribbean  Sea  illastrate  the  fact  that  in  a  deep  basin  closed  by  a  barrier 
of  shallower  soandings  no  change  of  temperature  occars  from  a  depth 
corresponding  with  that  of  the  barrier  to  the  very  greatest  depths.  In 
the  Mediterranean  the  temperature  found  at  a  depth  of  about  120 
fathoms,  that  of  the  Straits  of  Gibraltar,  is  about  57^^  Fahr.  and  does 
not  vary  to  ^  depth  of  more  than  2,000  fathoms,  whilst  in  the  Caribbean 
and  Gulf  of  Mexico  the  deepest  channel  communicating  with  the  ocean 
appears  to  be  about  800  fathoms,  corresponding  to  a  temperature  of 
39^^  Fahr.,  and  below  this  depth  this  temperature  is  invariably  found 
down  to  2,000  fathoms  and  more.  The  temperatures  marked  upon  the 
section  of  the  Gulf  of  Mexico  illustrate  this  fact  more  fully. 

The  other  temperature  sections  show  the  very  rapid  diminution  of 
temperature  from  the  surface  and  the  very  low  temperatures  reached 
in  great  depths. 

As,  after  the  preparation  of  tlie  chart  of  the  Carribbean  Sea,  the  sec- 
tions illustrating  depths  and  temperatures  were  found,  when  reduced, 
to  be  too  small  for  convenient  use,  enlarged  copies  of  them  are  given  as 
separate  plates,  numbered  5a,  56,  and  oc. 

The  tables  of  serial  temperatures,  taken  by  the  Speedwell^  Fish 
Hawk,  and  Albatross,  afford  the  means  of  studying  these  changes  of 
temperature  in  greater  detail.  These  tables,  like  those  of  positions, 
have  been  scattered  through  numerous  volumes,  and,  as  requiring  the 
aid  of  charts  for  their  intelligent  use,  it  has  b^en  considered  best  to  * 
bring  them  together  in  connection  with  these. 

The  hydrographic  stations  of  the  Albatross  having  been  published 
for  the  most  part  by  the  Hydrographic  Office  as  well  as  in  the  Fish 
Commission  reports,  and  requiring  only  very  rarely  to  be  referred  to  by 
their  serial  numbers,  the  lists  of  them  have  not  been  reprinted. 


LIST  OF  CHAETS. 

No.  1.  Dredgings  of  U.  S.  FisL  Commission  in  Gulf  of  Maine,  Nantacket  and  Vineyftrd 
Sounds. 

No.  2.  Dredgings  of  U.  S.  Fish  Commission  in  Nantocket,  Vineyard,  and  Long  Island 
Sounds. 

No.  3.  Dredgings  of  U.  S.  Fish  Commission,  U.  S.  Coast  Survey,  and  CkaUemger,  from 
Cape  Canaveral,  Florida,  to  the  Grand  Bank  of  Newfoundland  and  the 
Flemish  Cap.  I 

No.  4.  Dredgings  of  the  U.  S.  Fish  Commission  and  the  U.  S.  Coast  Survey  in  the  Gulf 
of  Mexico  and  adjacent  parts  of  the  Atlantic  Ocean  and  the  Caribbean  Sea. 
The  Florida  Reefs  are  also  given  as  a  separate  plate  of  enlarged  size,  num- 
bered 4a. 

No.  5.  Dredgings  of  the  U.  S.  Fish  Commission,  U.  S.  Coast  Survey,  and  Challenger  in 
the  Caribbean  Sea  and  adjacent  parts  of  the  Atlantic  Ocean. 

[On  this  chatt  have  been  placed  four  small  subsidiary  charts  and  sections, 
as  follows:  (1)  A  small  chart  of  the  whole  of  the  Gulf  of  Mexico, with 
additional  contour  lines.  (2)  A  section  from  east  to  west  across  the  Gulf  of 
Mexico,  with  temperatures*  (3)  Several  temperature  sections  in  Atlantic, 
Caribbean,  and  Mediterranean.  (4)  Three  sections  of  the  sea  bottom,  com- 
mencing at  the  Cultivator  Shoal,  Cape  Hatteras,  and  Charleston,  respect- 
ively. For  further  explanations  of  these  subcharts  see  the  preface.  In 
order  to  render  these  sections  more  convenient  for  use  the  second,  third, 
and  fourth  are  also  given  of  about  four  times  the  size  as  separate  plates, 
numbered  5a,  5d,  and  6c.] 
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LISTS  OF  THE  DREDGING  STATIONS  OP  THE  U.  S.  FISH 
COMMISSION  FROM  1871  TO  1879,  INCLUSIVE,  WITH  TEM- 
PERATURE AND  OT^ER  OBSERVATIONS. 


r Arranged  for  pablioation  by  Sanderson  Smith  and  Richard  Rathbun.] 


The  following  lists  inclade  all  the  recorded  dredging  stations  made 
by,  or  in  connection  with,  the  United  States  Fish  Commission,  from 
its  organization  ap  to  date.  The  stations  are,  for  the  most  part,  ar- 
ranged chronologically,  and  are  designated  by  four  series  of  numbers  or 
letters,  as  follows:  One  series  of  numbers,  from  1 V  to  87  V,  with  letters 
appended,  represents  the  stations  for  1871.  The  1872  stations  (in  the 
Bay  of  Fundy)  are  designated  by  letters  from  t  to  z.  Those  for  1873 
are  indicated  by  a  second  series  of  numbers,  from  1  to  212,  with  B. 
(Biu^he)  or  Bl.  {Bluelight)  added,  according  as  the  dredgings  were  car- 
ried on  from  the  steamers  Bache  or  Bluelight  In  this  series,  however, 
are  also  included  the  stations  of  the  Bache  for  1872  and  1874,  as  well  as 
those  for  1873.  The  last  series  combines  all  the  stations  from  1874  to 
1879,  inclusive  (omitting  1876,  during  Which  year  sea-work  was  sus- 
pended), in  numbers  running  from  1  to  769.  For  the  sake  of  obtaining 
greater  uniformity  in  recording  the  stations  on  charts,  as  explained  fur- 
ther on,  the  stations  for  1874  and  1875,  originally  numbered  separately, 
have  been  united  with  those  from  1877  to  1879,  and  given  numbers  fol- 
lowing 1879.  The  numbers  for  these  later  years  run  as  follows:  1874, 
from  400  to  580 ;  1875,  from  600  to  769;  1877,  from  1  to  128;  1878,  from 
129  to  238;  1879,  from  239  to  378. 

The  stations  of  the  Speedwell  for  1877, 1878,  and  1879  are  indicated 
by  numbers  only,  and  are  readily  distinguished  from  those  of  the  Bache 
and  Blttelight,  which  have  B.  or  Bl.  affixed  to  them.  In  the  following 
tables  the  localities  given  are  taken  from  the  original  record  books, 
whenever  such  exist  (t.  e.,  for  all  the  work  of  the  Speedwell  and  much 
of  that  of  the  Bluelight — 101  Bl.  to  166  Bl.),  with  some  other  notes  added 
to  facilitate  the  finding  of  the  localities  on  the  chart.  In  many  cases  the 
positions  were  marked,  at  the  time,  on  the  steamers'  charts  by  the  com- 
manding officer,  and  all  such  positions  have  been  adopted,  even  though 
differing  somewhat  from  those  given  by  the  record  books.  From  the 
nature  of  the  operations  of  dredging  and  trawling,  it  bvi^om^^  ^xsks^^x. 
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impossible  to  estimate  exactly  the  changes  of  position  caused  by  cur- 
rents, etc.,  especially  when  out  of  sight  of  land,  and  in  a  few  cases  the 
positions  were  not  placed  on  the  charts  at  the  time,  and  the  bearings 
given  do  not  suffice  to  fix  them  very  accurately.  It  is  believed,  how- 
ever, that  but  few  positions  are  rendered  uncertain  to  any  great  extent 
by  either  of  these  causes.  A  large  part  of  the  positions  determined  by 
the  Baohe  were  originally  given  by  latitude  and  longitude.  The  other 
latitudes  and  longitudes  given  in  the  tables  are  intended  to  serve  as 
the  readiest  means  of  finding  the  localities,  all  of  which  are  either  thus 
designated  or  are  referred  to  as  being  near  others  which  are  so.  The 
bearings  given  for  the  SpeedwelVa  work  in  1878  are  true;  the  others, 
with  a  few  (unrecognizable)  exceptions,  are  magnetic. 

In  the  last  column  of  the  tables  the  letter  indicates  the  apparatus  em- 
ployed in  dredging :  D.,  Dredge ;  Ag.  D.,  Agassiz  Dredge ;  B.  D.,  Bake 
Dredge;  T.,  Trawl;  Ag.  T.,  Agassiz  Trawl;  O.  T.,  Otter  Trawl;  Tan., 
Tangles. 

STATIONS  FOR  1871,  IN  AND  ABOUT  VINEYARD  SOUND,  MASSACHUSETTS. 

During  this,  the  first  year  of  the  Commission,  the  dredgings  in  shal- 
low water  were  made  partly  from  a  sail-boat  and  partly  from  a  steam- 
launch,  and  those  in  the  deeper  waters  from  the  United  States  revenue- 
cutter  Moccasiriy  Capt.  J.  G.  Baker.  The  dredging  stations  numbered 
in  all  about  250,  but  to  avoid  confusion  in  laying  them  out  on  the  chart, 
they  were  combined  into  87  groups  or  lines,  each  including  from  2  to  9 
stations,  the  lines  being  designated  by  numbers,  the  stations  by  letters. 
In  this  manner  they  were  represented  on  the  large  chart  accompanying 
the  Beport  of  the  United  States  Fish  Commissioner  for  1871-'72.  In 
making  up  the  present  list  the  same  arrangement  has  also  been  followed, 
and  wher6  all  the  stations  of  a  group  were  of  the  same  nature,  they 
have  been  located  collectively ;  otherwise  the  exact  position  of  each  sta- 
tion has  been  given. 

Dates  are  not  prefixed  to  all  of  the  inner  groups,  as  many  of  these 
include  stations  made  on  different  days.  Temperature  observations 
(with  Miller-Casella  self-registering  thermometers)  were  taken  at  most 
of  the  outer  stations,  as  recorded  in  the  list,  but  were  omitted  at  the 
inner  ones.  The  dredge  was  the  implement  most  commonly  used  for 
scraping  the  bottom,  but  the  beamtrawl  was  also  frequently  em- 
ployed on  the  smooth  inner  grounds.  The  rake-dredge  was  worked  a 
few  times  off  Gay  Head  and  the  tangles  very  rarely,  in  only  a  few 
places.  The  characters  of  the  many  localities  gone  over  in  1871,  as  well 
as  the  species  of  animals  found  inhabiting  them,  are  fully  discussed  in 
the  "Report  upon  the  Invertebrate  Animals  of  Vineyard  Sound  and 
the  adjacent  waters,  with  an  account  of  the  physical  chia,racters  of  the 
region,"  by  Prof.  A.  E.  Verrill ;  contained  in  the  Eeport  of  the  United 
States  Fish  Commissioner,  Part  I,  for  1871-'72. 
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NoTR  — The  mHmI  numbers  in  this  table  from  1  to  87,  incIiiRive,  Hhoald  be  read  1  v,  2  v,  3t,  etc.,  to 
oorrespond  with  the  charts  upon  whiok  the  positions  are  so  designated. 


I 


i 


1 

3 


3 

4 

5 


T 
S 
t 

10 


Date. 


1S7L 


Jane  30 
Jnly  11 
Jime  80 


Jnly  20 


U 

12 
131 

14 


15 
16 
17 

IB 

19 
20 

21 


Jnne  30 
June  29 

July  24 


July  24 


June 27  t 
June  28  3 


Locality. 


a,  6.  Off  Little  Harbor,  Wood's  Holl. . . 

0, 6.  Off  Little  Harbor.  Wood's  Holl, 
between  Nobska  Point  and  Nona- 
messet  Island. 

a,  6,  c.  Off  Great  Harbor,  Wood's  Holl, 
m>m  south  of  buoy  B.  No.  4  to  Great 
Ledge. 

a,  b,  e.  d,  e.  Beginning  nearly  the  same 
as  Ko.  3  aod  extending  to  beyond 
buoy  R.  No.  2. 
Wood'sHoll: 

a,  6.  Southeast  of  Nonamesset  Island. . 

«,  d.  Between  Nonamesset  Island  and 
Great  Led^e. 

«.  Off  Mink  Point,  Nonamesset  Island. . 

/,  g.  Mouth  of  Great  Harbor. . .' 

Vineyard  Soimd : 

a,  6.  Between  Nobska  Point  and  Fal- 
mouth. 

c  Between  Nobska  Point  and  Fal- 
mouth. 

d.  About  f  mile  south  of  Falmouth 

e,/.  Between  Falmouth  Harbor  and 
Western  end  of  L'Humme  Diea 
Shoal. 

a.  Lackey's  Bay,  Yinovard  Sound 

6,  c,  d.  Lackey's  Bay,  Vineyard  Sound . 

a,  b,  e,  d,  «,  /,  a.  Vineyard  Sound,  off 
Nonamesset  Island  and  Wood's  HolL 

a,  b,  e,d.  Vineyard  Sound,  south  of  Lit- 
tle Harbor.  Wood's  Holl,  ^  to  li  miles 
from  NolNika  Point. 
Wood'sHoll: 

0,5,  c.  Passu;x«»s  botwoen  Nonamesset 
nnil  XauH'aun  IftUindd. 

d.  Il'.ilk'v  JLvrlK>r 

e,/.  Between  Long  Neck  and  Nona* 
ine.Hset  Island. 
Wood'n  Holl  Passage: 

Ofb.e.  Off Nonamc38«t Island 


^^t/tff'  Off Uncatena Island 

a,  b,  e.  Wood's  HoU  Passage,  between 
Long  Neck  and  Nonamesset  Island. 
0, 6.  Mouth  of  Great  Harbor,  Wood's 
Holl,  from  off  Bar  Neck  wharf  to 
midway  between  Mink  Point  and 
Parkef^s  Neck. 

Wood's  HoU,  in  the  nassaga-way  to 
the  oast  and  soutn  of  Bam  and 
Bluff  Islands: 
«.» 


Cd 

e,f,g.  In  Great  Harbor 

a,  b,  e.  Wood'sHoll,  buoy  No.  3,  Middle 

Ledge  to  Lone  Book  Spindle. 
a,b,e.  Groat    Harbor.   Wood's    Holl, 

near  buoys  No.  12  and  14. 
Mouth  of   Great   Harbor,  fW>m  Bar 

Neck  to  east  of  Nonamesset  Island. 
a,b 


c,d,«,/ 

a,  6,  e,  d.  Month  of  Great  Harbor,  from 
off  Bar  Nock  wharf  to  midway  be- 
tween Parker's  Neck  and  Nona- 
messet Island. 

a,  b.  Mouth  of  Great  Harbor,  between 
Parker's  Neck  and  Lone  Book  Spin- 
dle. 

a,  6,e.  Month  of  Great  Harbor,  be- 
tween Nonamesset  Island  and  Par- 
ker's Neck. 

a,  6,  c,  d,  e.  Vineyard  Sound,  southeast- 
erly from  Nobska  Point  about  §  mile ; 
all  near  together. 

Vineyard  Sound,  between  Nobska 
Pomt  and  Falmouth  Harbor. 

t^b,c 

d .„ 


e.1 
P 


11-2 
2-3J 


2HI 


8J-12J 


8 


^ 


5|-9i 

2-3 

3-5 

42 
6&-0 


7-10 
7-12 

1K5 


8 
3-6. 


I 


H-41 


U-7 


3^J 
2H^ 
5-10 

IhU 


2|-12i 


Jf  ature  of  bottom. 


Covered  with  eel-grass 
Bocky,  small  stones. . 


Bocks,  grarel,  &o. 


Books,  small  stones,  &o 


Sand,  gravel 

Bocks,   stones,   dead 
shells. 

...do , 

...do 


Covered  with  eel-grass 
Gravel  and  shells. . . . 


.do 
.do 


Covered  with  eel-grass 

Gravel 

Books,  gravel,  small 

stones. 
Books. 


Soft  mud 


. . .  .do  ....... 

Hard  gravel 


Fino     gravel,     dead 
weeds. 

Sand,  stones 

Sand,  gravel 


Gravel,  fto . 


Bocky 

...do 

Bocky,  sand 

Gravel,  small  stones, 

shells. 
Bocks  


Mud  and  eel-gross 

Bocks,  ^1^ 

Hard  gravel 


1-82'  Gravel,  mud,  weeds 


1H»2 
0-10 

4^ 


Gravel,  k^ 


Books,  gravel,  small 
stones. 


Temperatme^ 


I 


8toiiaa,&«ad  iSbiSVa 
,  8aikd,snkvc»l 
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li  ot  Fal- 

maata.  anout  i  inue. 
yine;BrdSonml: 
a,i.  AboatllmlleBBaulbofFnlniauth 
e,d.  IfoTtb  of  vMt  end  of  L'nomme 

BieoShDiL 
a,l>,<i,it,<.  Vineyard   Saaod,  betvetm 

Waquoit  Bay  anil  Filmaulh. 
Oi  b,  <L  a,  i,  Vmojaid  Sound :  ■  line  of 

dndilDea  panllol  to   So.  3i,  uid 

ftom  l-f  mllB  further  — "- 


Vlnsrmrd  Saand ; 
a,  b.  Off  wsstem  entntoee  to  dumnel 

betvMii  L'Hommo  Dlsn  Sbiwl  sod 

H«dMF«nii& 
»,d.t,f.  SoatbofweitenkandafHedgn 

a.%.e,  Tlneyaid Bound !  kUnspmllel 
M,  and  loit  amiUi  at;  Matarn  balf  of 

a,  ft.  Month  of  TlDeyud  Haven,  ^ 
twMQ  BmC  Mid  Woat  Cbap. 
VinoTord  Sound: 
a,  b.  Betneen  Bedge  Fanoe  and  Bait 

t,d.t.  irorth  of  Zaat  Chop  and  oS 

Tlnevnrd  Eavea. 
a,  l>.  a,  Vlnayaid  Sound ;  Um  numing 

east  and  ireat,  nartb  of  cMteln  half 

of  HBd;;e  Fenoe. 
Tineyoril  Soond; 
a,\  Boath  of  cuMni  end  of  L'Eomnn 

Dieu  SboaL 

a.i.  BoDtbDaat  of  came  ihoal    

a,  ft.  0,  d,  (,/.  VlnavBTd  Sound,  between 

eoatem  end  of  [.'Homme  Dleu  Shoal 

and  Wreck  GhoaL 
a,li,c.d.t.  Vineyard  Sonod ;  Una  Tan. 

nlng  eaat  and  veat  betwaen  Wieok 

Sboal  and  1  mile  off  Waqoait  B^. 
a,b.e,d.  Mantnoket    Bonnd.  betireen 

Wreck  Sboal  and  Bone-Shoo  ^oaL 
Ylneyaid  Sound,  off  north  aide  of 
Uarlha'a  Vhieyard  and  neariy 
lantllcl  with  ma  ahoM.  dlatant 


panJld 
fivmal 


h,i  OffEaatCbop... 

Vineyard  Sonnd : 

a.  About  {mile  north  ot  center  of  Wd- 
dleGrouud. 

ft.  I.  Joat  otr  center  of  Middle  Gnond. . 

a,  b,  Vinerard  Sound,  about  mldirar 
between  Kobika  Point  and  Middle 
Ground. 

a.  ft.  0.  d.  Yinerard    Sonnd,     between 
Wood'a  EoUaud  Ulddle  Ground. 
Vinoyaid  Sound  i 

a.  AboutllmllH  eaat  orilobika Point. 

ft.  About  llmUeaaouUieaat  of  Kobaka 
Point 

a,  ft.  Vlnejoid   Bound,  off  TarpaoUn 

Viuenrd  Sound  i 
o,  ft.  g.  Line  of  dredxluga  off  northern 

half  of  NaaahonTalind.  parallel  to 

abate,  dlitant  about  1  mile. 
d._CantlnniUon  of  aaniB,  |   mile  off 


il 


n^l3] 


10-12 
1«-1« 

lOt-lSI 

lOi-lIl 


Maton  of  bottnn. 


Sand,  atoaea,*e3^weeda 

Band.    KiaTel,    ntall 
anTal,&« 


Sand,  oal'snai,  alpi. . . 
Sand,    gravel,    amaQ 


II 


GiSTol,  aholla . |. 


GraTtl,  itODCa,  rooka. 
Rocks,  agnd  


Btanea.eraTd... 
Gravel,  atoDca,  K 


Qmvel,  liord  aand... 
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881 


fi 

a 


I 


44 


45 

40 


47 


48 


49 


50 
51 


62 

63 

54 

65 
56 

57 

66 

60 
00 
61 

62 

61 
64 

65 


67 
68 


DatA. 


187L 


July  14  \ 
July  17  i 

July  14 


July  22 
July   22 


July   12 


July   24 


Loonlity. 


a,  6,  e,  (f,  e.  Tinoyanl  Soand ;  line  about 
parallel  to  loat,  off  northern  half  of 
Kauabon  lalaud,  about  1  mile  from 
shore. 

a.  b.  Vineyai^  Sound,  off  Quick's  Hole. 

Vineyard  Sound,  off  the  Elizabeth 
Xalanda. 

a,b.  Off  Pasqno  Island 

e.  Off  Kobinaon's  Hole 

d,  e.  Off  south  end  of  Naoshon  Island. . 

0,6,  e,  d,«.  Vineyard  Sound,  off  west 
aide  of  Martha's  Vinevard,  between 
Menemsha  Bight  and  Cedar  Tree 
Neck,  I  to  1^  miles  from  shore,  and 
nearly  parallel  to  it. 

ehb,c,d. 


a,fr,e,(f.  Vineyard  Sound,  same  as  last, 
i-|  mile  from  shore,  and  extending 
about  1^  miles  both  north  and  south 
of  Gape  Hiegon. 
Vineyard  l^und : 

a.  About  northeast  of  Gay  Head,  4i 
miles. 

b.  About  west  of  Lucas  Shoal,  1^  miles . . 
a,b.  Vineyard  Sound.  Menemsha  Bi^ht. 

Vineyaid  Sound,  Menemsha  Bi£;ht : 

a,b,o 

d 


a. 
b. 
a, 

d 
a, 

a. 
b. 

0| 


b,  e,  d.  Vineyard  Sound,  north  of 
southwestern  extremity  of  Martha's 
Vineyard,  i-1  mile  from  shore  (c,  d, 
off^Menemaha  Bight). 
bf  e,  d,  e.  Vineyaitl  Sonnd,  north  and 
northeast  of  Devil's  Bridge,  Gay 
Head,  f  to  1  mil»  from  shore. 

Vineyard  Sonnd,  north  of  Gay  Head : 

About  ]|  miles  from  shore 

About  2i  miles  from  shore 

6,  e.  Vineyard  Sound,  north  of  Devil's 
Bridge,  Gay  Head, }  mile. 
b,e,d.  Vineyai-d  Sound,  northwest- 
erly ftom  Gay  Head,  about  1  mile. 
b,  c,  d,  e.  Abcrut  same  position  as  last, 
forming  a  line  about  ^  mile  further  off. 
btCfde.  Vineyard  Sound,  northwest- 
erly from  Gay  Head,  1^-2  miles. 
brO. 


a. 
b. 
c. 


b,  e.  Vineyard  Sound,  northwesterly 
fit>m  Gay  Head,  ^1|  miles. 
b,  e.  Vineyard  Sound,  northwesterly 
from  Gay  Head,  1-2  miles. 
b,  e.  Vineyard  Sound,  northwesterly 
from  Gay  Head,  1-2  miles;  more  east- 
erly than  CO. 

b,  e.  Vineyard  Sound,  northwesterly 
from  Gay  Head,  1-2  miles;  more  east- 
erly than  01. 

b,  c  d.  Vineyanl  Sound,  north  of  DeT> 
il's  Bridge,  Gay  Head,  i-|  mile. 

Buzzard's  Bay,  Cataumct  Harbor: 

In  harbor 

At  month  of  harbor 

b.  Buzzard's  Bay,  off  Cataumet  Har- 
bor. 

b.  Bnzzard's    Bay,  between    Long 
Xeck  and  Qunmquissot  Harbor. 
b.  Just  outside  of  GU 

Buzzard's  Bay,  westofQuamquisset 
Harbor : 

About  2miles 

About  1  mile , 

Aboatjmile 

b.  Bnzzard's  Bay,  west  of  Qnamquis- 
set  Harbor,  about  1^  miles. 


d 


104-15} 


7-14 


10-17J 


Nature  of  bottooL. 


Grarol . 


Coarse  graTd,  shells 


Sand,  shells 

...do 

Sand,  shells,  and  gravel 


41-11 


71-13 

5-0 
4-8 


1^2J 


Black  mnd,  dead  rant* 
sols,  &o. 

Sand 

Sand,  gravel,  shells 


Mud,  fine  sand 


6-9 
10-12 


5-12 

ICi 
14-15.i 
Ci-13i 

5^1 

5-13^ 

10-16 


4| do 


...  do 
Sand. 


Sand,  rocks 


Mussels 

— do 

Hocky,  dead  mussels, 

do 


5hlU 

6-llJ 

61-132 


Rocky 


Rodky 

Mud,  dead  mussels 
Kocky 


..do 
..do 


6i-10i!....do 


6-82  Kocks,  sand,  shells 


3^  Sand,  eel-grass 
3J-4i! .  •  •  tlo 


4i 
i 
5-Gi   Hard  sand 

5-C^'  Sand,  mud 

• 

7i  Fine  sandy  mud 

7i....d8 

e-7  i  Mud 

6|-7i 


Temperature 


i 


6 


& 


S.  Mis.  90 


56 


l      .i  .  .\ 
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H 


70 
71 
72 

78 


74 
75 


76 
77 
78 


Si 


79 


80 


81 
82 

83 

84 


85 


88 


Bate. 


187L 


Sept  12 


Sept  12 


Sopt    0 


Sopt  11 


Sept    0 


Sept  18 


Locality. 


a,b,e,d,  Bnzurd's  Bay,  weatwoid  of 

Quamqaiaaet  Harbor,  aboat  l|-2i 

milee. 
0,6.  Wood's  HoU  Paaaage,  between 

Long  Neck  and  Uncatena  Island. 

e,d.  west  of  Lons  Neck,  i-f  mile 

a,  6,  0,  d.  Buzzard's  Bay,  northTrard 

from  TVoepecket  Islancl,  1^'i  mlloa, 

forminc  a  line  running  about  north- 

east  and  aouthvest 
Buzzard's  Bay,  north  of  northern 
part  of  Nauahon  Island : 
a,  5,  e.  PoraUol  and  near  to  shore  fhnn 

unoatena  Island  to  south  of  Woe* 

peoket  Island. 
<L  About  west  of  Woepeokot  Island, 

^mile. 
«^/,  g.  Northwesterly  from  Woepeoket; 

0, t  mile;  /.  1  mile ;  g,  14  miles. 
a,h.  Buzzard's  Bay,  northward  of  Woe*' 

pecket  Island,  11-2}  miles. 
Buzzard's  Bay,  formine  aline  of  dredf- 

ings  parallel  to  the  EUsabeth  Islands 

and  distant  from  them  f-}  mile. 

0,6,6.  Off  Naushon  Island 

d^e.  Off Pasque Island 

/,g,h.  Off Cuttyhunk Harbor 

a,V  0.  Buzzard^s  Bay,  between  Quick's 

Hole  and  Lone  Book. 
a,b,  e,d,e,/.  Quick's  Hole,  between 

Pasquelsland  and  Nashawenalsland. 
a>b,e,d,s.  Buzzard's  Bay,  off  northern 

entrance  to  Bobinson's  Hole. 


•0  3 


Natore  of  bottom. 


7i  Sand,  graTel,  stones 


3HJ4 


1^ 


0 

e 

In  channel  between  Chappaquiddick 

Island,    Martha's    Tineyara,  and 

Hawe's  Shoal: 

a.  Korthempartof  chsxmel , 

b.  Southern  part  of  channel 

Southeasterly  from  Martha's  Vine* 

yard,  84  to  0  miles: 
m,  10  miles  south  from  Cape  Poge . .... 


b.  13  miles  south  from  Cape  Poge 

0.  14  miles  west  of  fr 

South  of  Martha's  Vineyard,  5  to  8 
miles* 
a.  Southeast  of  Gay  Head,  124  miles... 

6.  Southeast  of  Gay  Head,.8  miles 

Southand  south  westfrom  Gay  Head, 
about  5  miles;  northwest  of  No- 
man's  Land: 

a.  6  miles  south-southwest  ef  Gay  Head. 

b.  6  miles  south  of  Gay  Head 

a,  b,e,d.  Vineyard  Sound,  off  G«y  Head, 

parallel  to  JNo.  68,  and  slightly  mure 
distant  from  shore. 
South  and  southwest  of  Gay  Head: 

a.  14  miles  southwest  of  GayHead 

b.  4  miles  southwest  of  Cray  Head 

«.  2i  miles  a  little  west  of  south  of  Gay 

Head. 
<f.  Similes  a  little  east  of  south  of  Gay 
Head. 

West  of  Gay  Head,  2  to  5  miles: 
a,  3  milos;  b,  3|  miles;  west  of  Gay 
Head. 

0.  4  milos  west  of  Gay  Head 

d,  1  mile  north-northwest  from  e 

0.  6  miles  a  little  north  of  west  firom 
Gay  Head. 
West-southwest  of  Gay  Head,  10  to 
1.')  miles: 

a.  13  luilos  west-southwest  fh>mCray 
Utyjul. 

b.  10^  miles  west-southwest  from  fray 


C4-10i 

74-84 

7i 
7-8 


34-5 
3J-84 

64-84 

81-74 


3t 


X0| 

184 
21 


13 


8-12 

16 

10-10 


18 

104 

12 


15» 

18 
10 
11 


25 
25 


Una  gravel 

Bocks,  haird  sand. 


Sand,  mud 


Rooks 

Sand  and  muddy  sand. 
Mud 


Blue  mud 
...do.... 


Gravel,  dead  weeda,  Ac 
Bocks,  gravel,  sand  . . 


Mud,    ed  _ 

dead  weeda. 
Black  mud... 
Blue  clay .... 


grass,    and 


Sand    and    sHioiov* 
sponges. 

Sand 

Sandy  mud 


I 


Saod. 
. . .  .do 


Gravel  and  stones. 

...do 

Booky 


Bocks,  gravel 
Sandy  mud..., 
Bocka,  grav<d . 


...do 


Sand. 


Soft,  sticky  mnd , 

,...do 

....do  .....••.••., 


Gravel,  sand,  with  some 

mud. 
....do 


64 

64 

«L5 


67 

03 
62 
63 


Si 

a 
m 


J— 
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883 


fl    • 


87 


Sept  14 


iMtfllj. 


«.  10|  milM  WMt-wmthirMt  of  Gaj 

Head. 
6.  18|  milee  west-ioatliweft  of  Q%j 

Head. 


Hatoxe  of  bottoB. 


Sendjmad. 
...do 


i 


STATIONS  FOB  1872,  WITH  HEADQUABTEBS  AT  EASTPOBT,  ME. 

The  dredgings  for  1872  wer6  mostly  carried  on  firom  a  large  sail-boat; 
bat  those  in  the  deeper  waters  of  the  Bay  of  Fondy  were  made  from  the 
United  States  revenae-catter  Mosswood,  Captain  Hodgdon.  The  regions 
explored  were  abotit  as  follows :  Eastport  Harbor,  South  Bay,  and  Pas* 
samaqnoddy  Bay,  aU  of  which  are  comparatively  shallow-water  areas ; 
the  shallow  waters  about  the  island  of  Grand  Menan,  especially  those 
among  the  small  islands  to  the  east  of  Orand  Menan;  and  the  deeper 
waters  east  of  Gampobello  Island,  west  of  Grand  Menan ;  and  toward  the 
center  of  the  Bay  of  Fondy,  between  Grand  Menan  and  Nova  Scotia. 

In  connection  with  the  shallow- wat-er  dredgings  no  complete  record  of 
observations  was  kept,  but  the  collections  made  were  appropriately 
labeled  with  the  precise  locality,  depth  of  water,  nature  of  bottom,  &c. 
The  more  important  hauls  in  deep  water,  mostly  accompanied  by  tem- 
-perature  observations,  are  as  follows,  the  letters  used  to  designate  them 
being  the  same  as  were  employed  in  the  original  records: 


2 


oo 


Date. 


1872. 
Aas.24 


ZrfMMdttj. 


r. 

...do  ... 

.^ 

Aag.23 

«'. 

...do ... 

V. 

Aug.  28 

v. 

...do... 

V. 

...do... 

wwm 

Aug.  16 

^Iwm 

...do  ... 
Aug.  2 

^Wm 

...dA  ... 

J. 

...do  ... 
...do  ... 
Aug.   6 

B*y  of  Fandy,  off  Grand  Menaa,  begiimiDg  at  a  point  8 

miles  SB.  by  B.  of  north  end  of  White  Head  Xalaad,  and 

ronning  NB.  for  a  diatanoe  of  nearly  8  milea.    (Tern- 

pen^ares  taken  at  the  beginning  and  olose,  and  thoaame 

at  both.) 
Bay  of  Fondy,  off  Grand  If  enan,  north  of  last ;  beginning 

8^  miles  B.  of  White  Head  Island,  and  extending  aboat 

2mileeSW. 
Bay  of  Fundy,  E.  of  Grand  Menan,  abont  2|  miles  B.  of 

north  end  of  White  Head  Island. 
Bay  of  Fondy.  B.  of  Grand  Menan.  If  miles  B.  by  &  |  S.  of 

north  end  ox  White  Head  Island 
Grand  Menan  channel,  irest  of  Grand  Menan  Island ;  21 

miles  N.  by  W.  \  W.  of  Sonthem  Head,  G.  M 
Grand  Menan  channel,  west  of  Grand  Menan  Island;  4^ 
miles  NirW.  |  W.  of  Southern  Head,  G.  M. 
Grand  Menan  dhannel,west  of  Grand  Menan  Island;  C 

milesN. ^  W. of  Sonthem  Head,  G.  M 
Bay  of  Fondy,  abont  8|  miles  east  of  Herring  Cove  Head, 

Oampobello  Island.    (Soft  maddy  bottom.) 
Bay  of  Fundy, Jnst  off  Herring  Cove,  Gampobello  Island.. 
B^  of  Fundy,  24  miles,  abont  SB.  of  Head  Harbor  Light, 

Gampobello  island. 
Abont  ai  miles  BNB.  of  Head  Harbor  Light,  Gampobello 

Island. 

About  If  miles  NB.  of  Head  Harbor  Light 

J^Iidway  between  Head  Harbor  Li;;ht  and  Spruce  Island.. 

Pasaomaquoddy  Bay,  off  Kortli  Harbor,  Doer  iHland 

rassamaquoddy  Bay,  \\  miles  north  of  last 
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106-00 


06-100 


28-62 
20 
40 
54 

65 
60 
27 

00 

77 

80 
78 
25 
32 


Temperatores. 


4 


o 
48 


68 


I 


48 

47 


481 


48 
58  . 


«7| 

801 
44 

«l 

40 

40 
43 
46 

88| 

43 

46 
45 
47 
4A 


tU^ 
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STATIONS  FOR  1W3,  WITH  HEADQUARTERS  AT  PEAK'S  ISLAND,  CASCO 
BAY,  MAINE;  AND  ALSO  STATIONS  OF  THE  UNITED  STATES  COAST 
SURVEY  STEAMER  BACHE  FOR  1673,  1873,  AND  187*,  IN  THE  GULF  OF 
MAINE,  ETC. 

In  this  list  the  dredgia^s  indicated  by  the  above  heading  have  been 
groaped  together,  as  they  appear  on  the  chart  prepared  for  pnblica- 
tioQ.  Numbers  raagiog  fi-om  1  B.  to  78  B.  vere  origiually  assigned  to 
the  Baeh«  dredgings  for  1873  and  1874,  in  papers  published  by  Profes- 
sor Verrlll  in  the  American  Joanial  of  Science  for  April,  1874,  and  Jnne, 
1876,  and  elsewhere.  To  these  the  dredging  stations  of  the  Backe  Im 
l*i73, 18  in  uamber,  have  been  added,  thus  iocreasing  the  liat  to  97  B. 
As  to  the  regular  serief)  of  dredgings  made  by  the  Bluelight,  nnder 
command  of  Lieat.  Commander  L.  A.  Beardslee.  in  and  off  Gasoo  Bav, 
no  aerial  numbers  were  given  to  the  hauU  antil  the  commencement  o( 
the  temperature  observations,  July  21.  To  the  numbers  (1  to  66),  giTeo 
to  such  of  the  subsequent  hauls  as  were  accompanied  by  temperature 
observations,  100  has  been  added  (101  Bl.  to  166  Bl.),  and  nambers  from 
167  Bl.  to  190  Bl.  have  been  given  to  the  hauls  from  July  12  to  July  SI, 
and  from  191  Bl.  to  212  Bl.  to  those  taken  after  July  20,  but  not  in- 
cluded iu  the  temperature  series.  The  descriptions  of  localities  from 
101  Bl.  to  106  Bl.  are  taken  from  the  record  boobs  for  temperatures, 
with  some  additions,  and  from  167  BL  to  212  Bl.  from  the  eight  boobs 
of  dredging  lists,  which  were  kept.  Additions  to  101  Bl.  to  166  BL, 
taken  from  the  dredging  books,  are  marked  T).  L. 

The  dredgiug  stations  of  the  Bache  for  1872  were  on  and  abont  Saiot 
George's  Bank  and  La  Have  Bank,  and  extended  as  far  as  Halifax,  >>. 
S. ;  in  1873  they  were  mostly  in  the  Gulf  of  Maine,  especially  in  the  re- 
gion of  Jefirey's  and  Cashe's  Ledges,  a  few  being  made  in  Massachusetts 
Bay ;  those  for  1874  were  entirely  in  the  Gulf  of  Maine. 
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STATIONS  FOR  1874  AND  1875.  WITH  HEADQUARTEES  AT  NOANK,  CONBL 

AND  WOOD'S  HOLL,  MASS. 

In  1874,  the  headquarters  of  the  United  States  Fish  Commission  were 
established  at  Koank,  Conn.,  and  the  area  covered  by  its  dredgings  in- 
cluded Fisher's  Island  Sound;  the  eastern  part  of  Long  Island  Sound; 
Block  Island  Sound;  and  Gardiner's  and  Peconic  Bays;  and  idso  ex- 
tended some  distance  to  the  east,  south,  and  southwest  of  Block  Island. 
In  1875,  with  headquarters  at  Wood's  HoU,  Mass.,  dredgings  were  car- 
ried on  in  Vineyard  and  Nantucket  Sounds;  Buzzard's  Bay;  over  a 
portion  of  Nantucket  Shoals;  to  the  southward  of  Nantucket  Island 
and  Martha's  Vineyard;  and  also  on  and  about  Southwest  ShoaL  The 
dredgings  were  all  made  by  the  United  States  steamer  Blaelight,  Com- 
mander L.  A.  Beardslee,  and  a  separate  series  of  numbers,  to  designate 
the  stations,  was  employed  for  each  year.  To  facilitate  the  recording 
of  all  the  dredging  stations  of  the  United  States  Fish  Commission  on 
charts,  and  to  bring  the  southern  ones  into  uniformity  with  those  made 
to  the  north  of  Cape  Cod  in  more  recent  years,  and  already  recorded 
both  on  charts  and  in  reports  prepared  for  publication  in  a  single  series 
of  numbers  ranging  from  1  to  378,  4^0  has  been  added  to  the  1874 
dredgings  and  600  to  those  of  1875.  In  this  way  all  the  dredging  sta- 
tions from  1874  to  1879,  inclusive,  are  included  in  a  single  series. 

The  temperature  observations  recorded  in  the  two  following  tables 
were  mostly  taken  with  much  care.  Former  experiences  had  proved 
thait  the  Miller-Casella  thermometers  were  slow  in  acting,  requiring  from 
three  to  ten  minutes  (according  to  the  depth  of  water)  to  obtain  a  cor- 
rect reading,  and  they  were,  therefore,  always  left  down  a  suitable  length 
of  time.  The  bottom  and  surface  temperatures,  in  nearly  all  cases,  were 
taken  with  Miller-Casella  self-registering  thermometers;  occasionally  a 
United  States  naval  thermometer  was  employed  for  surface  tempera- 
tures, and  the  same  instrument  was  generally  employed  for  the  air. 


STATIONS  FOB  1874. 


Il 


1 

Date. 

Serial 

401 

1874. 
July  13 

402 
403 
404 

13 
13 
13 

405 
408 

'  July  14 

407 

14 

406 

14 

400 

14 

410 

14 

4U 

18 

LooaUty. 


Fisher*  Island    Sound,  West 
Clomp,  bearing  S. 

Fisher's  Island  Sound 

do 

Fisher's  Island  Sound,  off  Lati- 
mer's Beef. 
(So  record.) 
Fisher's  Island  Sound,  K.   of 

Young's  Bock. 
Fisher's  Island  Sound,  liTW.  of 

Seal  Bocks. 
Fisher's  Island  Sound,  N.  by  E. 

of  Wicopessit. 
Fisher's  Isluid  Sound,  Lord's 

Channel. 
Fishor's  Island  Sound,  off  Kap- 

atreo  Point. 
Watch  Hill  Light-House,  B.I., 

IfN  W.,  distant  about  |  mile. 


71 


11 

9 

U* 

111 

2* 
U 


Nature  of  bottom. 


Mud 


Sand.., 

do  . 

Bocky 


Bocky 

Sani,  stones 

Clay: 

Bocky 

Sand 

....do  .•..■>• 


Temperatures. 


& 


I 


I 
S 


D. 

IX 
D. 

n. 


D. 


T. 
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I 


412 

418 

414 

415 
410 

417 


4S4 


1874. 
July  18 

16 
16 

16 

17 

17 


418 

17 

410 

17 

420 

20 

481 

30 

428 

30 

428 

20 

431 

20 

425 

20 

426 

20 

427 

22 

428 

22 

428 

22 

480 

33 

481 

23 

438 

23 

433 

24 

24 


485 

24 

436 

24 

437 

24 

438 

24 

438 

27 

440 

27 

441 

27 

443. 

27 

443 
444 

27 
28 

LoQdlty. 


Watob  HfflLightNNB.,  distant 

nearly  |  mile. 
do 

Fisher's  Island  Sonnd,  off  Gro- 
ton  Loziff  Point. 

Fisher's  £land  Sound,  Groton 
Long  Point  N  W.  by  N.  i  mile. 

Fishers  Island  Sound,  \  mile  W. 
by  N.  of  K.  Hammock  Light- 
House. 

Long  Island  Sound,  New  Lon- 
don Light  X.  by  W.,  distant 
about  2^  miles. 

Long  Island  Sound,  New  Lon- 
don Light  N.,  distant  i  I  miles. 

Long  Island  Sound,  Little  Gull 
Island  Light  bearing  S.  by  £. 
2  miles. 

Fisher's  Island  Sound,  i  mile  N. 
of  West  Clump. 

Fisher's  Island  Sound,  N.  Ham- 
mock Light  "W.  by  8.  ^mile. 

'  "^er's  Uand  Sound,  K.  Hsm- 
Aock  Light  S.  by  W.  i  W.  i 
mile. 

Fisher's  Island  Sound,  N.  Ham- 
mock Light  £.  i  mile. 

Fisher's  Island  Sound,  X.  Ham- 
mock Light  E.  by  N.  1  mile. 

Fisher's  Idand  Sound.  N.  Ham- 
mock Light  NE.  by  E.  i  £.  1^ 
miles. 
iFisher's  Isluid  Sound,  near  Mid- 
dle Clump. 

Fisher's  Island  Sound,  ^  mOe 
"SW,  of  Middle  Clump. 

Fisher's  Island  Sound,  ^  mile 
NKW.  of  Middle  Clump. 

•Fisher's  Islukd  Sound,  |  mUe 
NNE.  of  W.  Clump. 

Fisher's  Island  Sound,  Eclgrass 
Light-Ship  £.  by  W.,  distant  i 
mfle. 

Fisher's  Island  Sound,  between 
Latimer's  Beef  and  Young's 
Bock. 

Fisher's  Island  Sound,  eastward 
of  Latimer's  Reef. 

Fisher's  Island  Sound,  Groton 
Long  Point  NE.  by  N.,  distant 

Fisher's  Island  Sound,  between 

6ea-F]ower  Beef  and  Grotoo 

Long  Point. 
Long  Island  Sound,  Bace  Point 

bearing  E.,  distant  2|  miles. 
Lon  g  Island  Sound,  about  i  mUe 

8W.  of  435. 
Block  Island  Sound,  off  Culloden 

Point,  Long  Island. 
Block  Island  Sound,  "SW.  of  Cul- 
loden Point,  Long  Island. 
Fisher's  Island  Sound,  eastern 

part  of  Sweeper  Sound. 
Fisher's  Islana  Sound,  house  on 

Bam  Island  bearing  NE.J  E. 
Fisher's  Island  Sound,  Sw.  of 

Bam  Island  4  mile. 
Fisher's  Island  Sound,  off  Middle 

Clump. 
. . . . . .do  ................. ..... . . . 

Fisher's  Island  Sound,  "SW.  of 
Bel  grass  LightrSbip.  distant 
about  I  mile 


I 

•♦J 
& 


5 

7 


6 

8 

8 

40 

114 

13 

17 

7J 
lOJ 

8 
IIJ-OJ 

u 

8 
7 

lOJ 

U 
8 


60 
60 
121 
12 

4 
4 

H 

14 


Natoie  of  bottom. 


Bocky 


— do  ., 
Gravel. 


■do 


Sand^mnd 


Sand...... 

Sand,  mud 
Grayol — 


...do 

Sand,  gravel 
— do 


Gravel.... 
Sand,  mud 
Mud 


Sand 

Sand,  shells 
....do  ....... 

do 

Sand,  gravel 


Sand,  gravel,  shells. 


Coarse  sand,  shells, 

rocks. 
Sand,  shells 


...do 


Bocky,  with  mus- 
sels. 
Bocks,  gravel 


Sand, mud .... 

Sand 

Sand,  shells... 

Sand 

— do 

Stones,  gravel. 


....do , 

Sand,  gravel,  sb  tUs 


Temperatoret. 


a' 


65 
65 
65 
66 


64 
64 
64 
64 


66.5     62.5 


65 
72 

71 

72 
68 

74 


70.5 
68.5 
68.5 
6&5 
67 


C2.5 
66 

65.5 

68 
68 
66 


6a5 

66.5 
66.5 
66.5 
66 


& 


62.5 
62.5 
63 
62.5 

6L5 

61 
63 

62.5 

59 
58 
61 


65 

65.5 

65 

64 

04.5 


1 


Tan. 

Tan. 
D. 

D. 


D. 

D. 

T. 
D. 

D. 
D. 
D. 

D. 
D. 
D. 

T. 
D. 
D. 
D. 
D. 

D. 

D. 
D. 

D. 

D. 

D. 

T. 

D. 

D. 

D. 

B. 

D. 

D. 
D. 
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Little  Gall  laland  Ligbt  Aanaa 

BlockIaIudSonnd,{mile  about 

■W.  by  a  of  4*5. 
Block  Iiland  Sonnd,  1|  mUu 

Houe&aboatlmlle.       ' 
Gaidlner-*  Bay,  Long  laiand. . . 
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40 
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ut 

14 

in 

4 
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TS 
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ST 

71 
TLB 

OB.S 

68 
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07.  S 

eas 

0X8 

Long  Idand  Sonnd,  Bartlett'* 
£»f  Llght.8hip  E.  abont  U 

Long  Iibmd  Bonnd,  Bartlett'* 
Beef  Ught^Wp  E.  about  21 

ItorfUght^hlpKiS.  about 
Lon^  Wand  Sonnd,  Eatchett'* 

3'^'r^'ih 

Comai>ldP.^t^dtoug  ^ 
UUl^ooonlo  B^.  long  Idand 
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4N 

Sand,  mud 
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Sand 
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B 
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a 

T. 

«1 

gjja:-;::: 

«.; 

74 

718 

i. 
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do 
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71 
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QnMPaooBieBay,  Long  Um>d 
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73 

¥ 

«a 

LlUie  Peoonlc  Bay.  Long  Idand 

B^E^ 

11. 

Ottdlner't  Bay,  Long  lalind . . . 

T&B 

88 

;  Block  laUnd  Sannd,  Watch  HUl 

BlUk"ldand  Sound,  Block  Id- 
and  Light  SB.  by  B.  1 E.  abont 

BlUkldand  Sound,  Bk»k  U. 

BkSki&d^^nnd.'wi^hHiU 
Light  KW,  I W.  abont  4  mllea. 
BImI  Idand  fionnd.  Watch  IIlll 
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81 

8125 

IB.S 

84 

•4 

«o[ 
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•o 

«0 

SB 
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4T« 

Hand-ahoH. 

J4 

7* 
TS.S 

88.8 

88. 29 

... 
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j^ 

In  W«t  Hwbor  ot  mHa^i  U- 

Tieber'a  Umd  Sound,  between 
Middle  Clump  and  Bam  1*1. 
andHeef. 

Blook  Island  Sound,  about  1  mils 
S.  of  K  end  of  Fidier'c  Inland. 

■sA°»ii":::::;: 

Sand,    ittayd.   to 

tODdaodirseda. 

Mud,ahalla 
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S.orReiiclorFiib<^at 
Block  Idiod  Soou  A,  sbonC)  mUs 

off  oeotre  or  Fuh«'>  Iiiluid. 
Block  Idud  SODDd,  off  Mount 

I-ninKet,     FUber'a     laliuul, 

■boot  1  mile  trom  laud- 
Block  Id>iidSouDd,aboatimlla 

BlockIdiudSoiua,»boot|niIl« 

SK.  of  B*M  Point. 
Bloek  Iilmud  Sound,  •boat  11 

mllH  S.  of  MouuE  Fmpeot. 

HoMik  Hubor 

ElBhar's  iBluid  Bovsd,  between 

Sw-Flowei   aad    QoTw.Stiae 

do 

Fteher'i  JdudSouDd.'W.ofSu- 

Flowei  lii^ef  Ueacon, 
Fiiher'ilBljiud  Sound,  W.ofSe^- 


Block  Idind  Sound.  MontMik 
Point  Light  SSS.  kbout  B  mllefc 

Blook  I^nd  Soand,  UonUuk 
-    jit  Light  &SK  >boH-    " 


Block  Uuid  Bound,  MonUnk 
Point  Llghl  S.  by  K  ti  mllei. 

Block  laisad  Sound.  HonUuk 
Point  Uijht  S.  by  W.  abont  8 


tweeo  Eelenue  Ll^lrSUpfUid 

White  Kook 
Fiibcr'i  laland  Sound.  ab( 

mile  K.  bj  N.  from  Eelj 

Llgbt^Sbip. 
Fluher'i  Iilund  Soond.  Sloning- 

Un  ligfat  \E.  IE.  Abontlmlle. 
Fuhor'a  Tslud  Sound,  Eelgnu 

LighVSIiipWKW.ImHe. 
Fisher's  latand  Sonnd,  EclgmH 

LlzbtShip  U  W.  by  W.  about  * 

Flabar'a  lalond  Sound,  Eplirnaa 
Llght^ip  W.VW.lmile. 

Plaher'*  Iilud  Sound.  Et-'lcrua 
Lilht-Sbip  W.  by  S.  about  1^ 

Slaber'sliland  Sonnd,  Stonlng- 

toa  Llitbt  EN£.  about  1 1  ni  ilea. 
Tlaher'a  island  BouDd.  Kolzr-.u* 

LifihtShip  W.  i  S.  aboul  1  mile. 
Fialwr'a  laland  tjomld.  EelKraaa 

Light-Ship  £.  about  1  mU'i. 
OffBlock  IsTiind ,  Montank  Point 

W.  about  a  mlW 
Off  Block  Island.  Montauk  Point 

HW.  byW.  I W.  about  llmiles. 


Sand  .. 

Haid,ab 
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STATIONS  FOR  IBT^-Centhraed. 


1 

Date. 

Locality. 

1 

i' 

trainraofbottnn. 

1 

1 

i 

1 

I- 

ISTt 
AUB.  18 

IB 
IS 

:ji 
u 
11 

91 

!] 
» 

U 
24 

24 

24 

2S 
V 

ts 

26 

a 

IS 

37 
IT 

27 
27 

M 

Off  Block  Istsud;  Old   Harbor 

oKSSKJS-Mk'iSSS 

Off  Block  laluid,  Msw  Shoreham 

Off  Block  Island,  SKslds 

SE.  from  Point  Judith,  Rhode 

IsUnd  atnat  4  mile^ 
8.  from  Point  Jodltt  Bbodt  Isl- 

lUid,  about  21  milM. 
W.  from  Point  Judith,  Rhode 

Island,  about  Smile*. 

Island.^ 

11 

"i 

» 

» 

17* 
S 

101 

7i 
•I 
Bl 
E-S 

e.7 

** 

n 

»t 

H 

7i 

14 
71 
B 

I 

29 

20 

2« 

£1 

SMid,ibmea 

Gravel,  stone*... 
S«^P~v.l 

n 

70 
71 

• 

» 

Kfa 

M 

«a.s 

00 
•0.S 

«e.s 

S7.S 

u 

54.G 

BI 

D. 

CoarMtand 

a 

Ka 

8and.(nv8l 

>s» 

Books,  (and 

7« 

& 

Blocli  Inlwid  Sound.  Watch  Hill 
Light  N.  1  E.,  distant  3  mUes. 

Block  Island  Sound.  WSW.  of 
NoS31.dlst«itlmlle. 

Block  Island  Sound,  about  8.  |  E. 
of  east  point  of  Fisher's  IslsiMl 

Bloc'S'l'daDd  Sonnd.  euit  end  of 
Fisher'.  Island  H.  by  £.  about 

Fort  Pond  Bay,  eart  end  of  Loni 

Off  Fort' Pond  Bay,  east  end  of 

Long  Isbwd. 
Napoogoe  Bay.     off   CuUodeo 
yoLutLonglsland. 
yapeague  Baj ,  Mut  end  of  Long 

80 

n.s 

IS 

78 

07.29 

07.  as 

07.21 

T. 

S3C 

Mod... 

Dl 

nn 

OT.S 

KLS 

Block  Island  Sonnd,  Baoe  Point 

a.  aboDt  H  mile. 
Off  Hay  Harbor,  wea«  end  of 

Off  weet  end  of  Fisher's  Island. 
lUce  Point  about  S.,  distant  t 

Off  vest  end  of  Fisher's  Island, 

Fisher's  IsUnd  5^m<i.  Ctwofu 
EHt  Clunip  and  Ram  Ishmd 

'To 

TOlS 

70 

70 

OlS 

Oi-S 

Ma 

Mud.s,nd 

D. 

T4.S 

09.5 

» 

Fisb^r's   Island   Sound.    E8E. 
ftom  bouse  on  Rom  Island. 

beIw<Hin  Black  Point  and  Tvo- 

nin 

». 

OS 

Ot 

...i 

LoDK  Islsod  Sound,  off  Sajbrook 
Long  Island   Sonnd,  Saybrook 

Light  SE.  a  mile.. 
Long  bland  Sound.  Plnm  Island 

LlgbtSKbyKamllea. 

FIl 

Ta.s 

oe 
so 

OB 

m 

OffCoi  Ledge,  ESK  from  Block 
Wimd.lK.ot  20  milea. 

Ludgo  U»s  in.bout 4ie  111'  N. 

oft'iaaT.T:.'!".''..... 

Sai»d.IDCkl 

07 

02 

1 
SLJl 

D, 

m 

do 

....do 



I 
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STATIONS  FOB  1874~Coxicliided. 


Date. 


1874. 
Aug.  30 

80 

80 
31 

81 


31 

31 

CI 
2 
2 
2 
2 
2 
2 
2 
2 
2 


Sept 


Locality. 


I 

I' 


Aboat  11  miles  SB.  by  E.  ftom 

Old  Harbor  Point,  Block  Island. 
Abont  10  miles  SB.  by  E.  from 

Old  Harbor  Point,  Block  Island. 

do 

Block  Island^Sound.  WatcbHill 

Light  N.  by  W.  abont  3|  miles. 
Block  Island  Sonnd^atch  Hill 

Lieht  N.  by  W.  fW.  about  3^ 

nmes. 
Block  Island  Sound,  Watch  HiU 

Light  y XW.  about  3§  miles. 
Block  Island  Sound,  Watch  Hill 

Light  NN  W.  about  3i  miles. 
do 


3 
8 
8 


On  Cox  Ledge 

do 

do 

do 

do 

do 

do 

do 

do 

About  8  miles  SSE.  from  Block 
Island. 

Crab  Ledge,  about  7  mQes  SE.  of 
Block  luand. 

Crab  Ledge,  about  8  miles  SK  of 
Block  Island. 

About  7  miles  off  Now  Shore- 
ham,  Block  Island. 


21 

84 

34 
10 

18 

17 

18 

18 

19i 

20 

18^ 

21 

21 

18* 

10 

18 

17 

10 

lOJ 

lOJ 

^10 


Nature  ot'hcitUniL 


Booky 
Mnd... 


. . .  .do 
Saod. 


Sand. 


....do 
...do 


...do. 
Rocky 
Sand.. 
Eocky 
...do  . 
— do  . 

do  . 

...do  . 

do  . 

...do  . 
...do  . 


...do 
...do 
...do 


Temperstozet. 


i 


70 
70 


72L5 


64 
64 


02.5 


S 


62 
63 


60 


I 


P« 


Taa 

D. 

D. 
T. 

O.TI 

O.Ti 

D. 

D. 
D. 
D. 
D. 
D. 
D. 
D. 
D. 
D. 
D. 
D.. 

D. 

D. 

D. 


(There  are  no  numbers  581-600.) 
STATIONS  FOB  1875. 


1875. 
July  12     Yineyanl   Sound,  Tarpaulin 

Cove  Light  W.  by  S.,  Job's 

Neck  NE!  by  E.  J  JB. 
12     Vineyard   Sound,  Tarpaulin 

Cove  Light  WSW.  1  mile. 
12     Vinevard   Sound,  Tarpaulin 

Cove  Light  N  W.  bv  W.  |  mila 
12     Vineyard  Sound,  Monemsha 

Bight. 

12   do 

12   do 

14     Vineyard  Sound,  Lackey's  Bay  . 
14     Between  Martha's  Vineyard  and 

No  Man's  Land,  Gay  Head 

Li^ht  N.  i  E.  2*  mUes. 
14     Nortn  of  No  Man's  Land,  Lone 

Bock  S.  I  mile. 

14    North  of  No  Man's  Land 

14   do .• 

14    Vineyard  Sound,  Menemsha 

Bight. 

14  Vineyard  Sound,  Tarpaulin 

Cove. 

15  Vineyard  Sound,  S.  and  £.  of 

Davis  Neck  Shoal. 
15    Vineyard  Sound,  S.  of  Monant 

Point. 
15    Vineyard  Sound,  off  Davis  Neck 

ShoaL 
15    Vineyard  Sound,  off  East  Chop 

of  Holmes'  Hole. 
15    V  ineyard  Sound,  off  Falmouth . . 

15   do 

20    Vineyard    Sound,    Cuttyhunk 

Light  NW.  by  N.  2^  miles, 

Sow  and  Pi^  Light-Ship  W. 

byN. 

S.  Mis.  90 57 


11 

17 

8 

5-7 
5-7 

6J 
10 


4 

5 

8 

14i 
5» 

15 

13 

13^ 
44 

r. 

14 


Sand,  gravel . 


Oravel 

Sand,  shelli. 


Booky 


Sand. 
, . .  .do 
, . .  .do 


Gravel 

Sand 

Sand,  gravel 

Sand 

Hard 


Sand . 
...do 
Hard 


70 

70 
70 
70 


D. 

D. 

D. 

D. 

D. 
D. 
D. 
D. 

D. 

T. 
D. 
T. 

D. 

D. 

D. 

T. 

D. 

T. 
T. 
Dl 


p 
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STATIONS  FOR  IgTS-Continued. 


1 

1 

Dat& 

locriiij. 

i 

i' 

Vaton  of  bottom. 

TampentDiM. 

i 

J 

1 

1875. 
Jul;  20 

10 

St 
30 

n 
u 

81 

11 

30 
M 

» 
It 

ZS 

2S 

£S 

An«.    * 

u 

10 

Bo«   >itd   Pl^  ListH-Shlp 
Pin  Li^t-iibip  W.  bf  N. 

19 

- 

- 

o 

» 

m 
an 

s 

Sqnaab  IttaAatr  E.  by  N- 

NanlDcket  Sound,  betveea  Oak 

BluSk  and  Sqnaali  Meadow. 

e 

« 
H 

51 

loi 

13 
10 

Ti 

a 

n 

IB* 

8 

S 

e 

18 

1 





SSrSSVl! 

imn 

eai 
en 

S33 

vn 

las 

Nsntooket    Sound,    Cnw^-Rlp 
Nanfo^ket^d,^oe8  mctia. 
Ifaofuoket    Bound.    Cma-ltlp 

UihC-Sblp  WNW.   about  ^ 

Nrat^okat  Soond,  Burnt  Folnt 
Light,  NanCooket,  B.  b;E.  4 

Kontucket  Sonnd,  Braot  Faint 

Light  SSB.  2)  mlloa. 
NanEncket    Bboala.    Bankotj 

Head  Llgbt  weal;  diatut  10 

Nut^ket  Bboala.  about  aama 
NBDtncket   fihoala.    Sankoty 

(UO)). 

78 

T« 
78 

78 

78 

m 

71 

80 

M 

MlS 

"aEAa."""' 
8«hl,|ir.T0l 

D. 

Hnddyaaud 

a. 

50 
SB 

00 

58 

EB 

58 

t38 

OU 

7( 

00 

88 

M4 
MS 

TS 

Buizard'a  Bay,  buoir  Ho.  S  off 
Harbor. 

7S 
7S 
71 

ffi 

Vineyaid  Soond.  Tarpaatlik 
CoJo  Light  NTlmile.'^ 

« 

87 

Buuard'a  Ba;,  |  mUe  S.  of 

PenlkMB, 

s 

88 

M 

8&S 

W 

Abontl  mile  off  0^  Bead 

0 

«8 

« 
87 

(4 
84 

e« 

05 

7S 

Vineyard  Sound,  off  Tarpaulin 

m.s 

87.  S 

<&S 

Mi 
MS 

'3ial""'.'."C'.'.'.'. 

:::::: 

£ 
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STATIONS  FOB  ISTS-Contbraod. 


Date. 


1S75. 
Aug.  11 

11 
11 
11 

11 
12 

12 
12 
12 

12 

12 

12 

12 

13 

13 
13 
13 

13 

13 


13 
17 
17 
17 
17 
17 
17 

17 

17 

17 
17 
17 

23 

23 

23 
23 

23 

23 

23 

23 
23 

25 
25 
25 
25 
31 
31 
31 
31 
31 
31 
Sept.  1 


Locditj. 


Off  Chappaqaiddlok,  SB.   part 

of  Martha  B  Vineyard. 
do 


.do 


Off  Skiff  Island,  at  SE.  comer 

of  Martha's  Vineyard. 

do 

Great  Point,  Nantnoket  Island 

W.  Smiles. 

do 

do 

Sankoty  Head,  Nantacket  Isl- 
and, w.  1  mile. 
Sankoty  Head,  Nantaoket  Isl- 

and.  VVNW.  2  miles. 

A  little  west  of  075 

Sankoty  Head,  Nantncket,  NW. 

Imilo. 
Sankoty  Head,  Kantncket,  W. 

^milo. 
Nantnoket  Sotmd,  off  west  side 

Nantacket  Island. 

do 

do 

Nantacket  Soond,   Cross -Bip 

Light-Ship  NW.  2|  miles. 
Nantacket  Soand«   Cross -Rip 

Li;;ht-Ship  £.  abont  8  miles. 
Nantacket   Sound,   Cross -Rip 

Lieht-Ship  E..CapePogeLight 

SSW.  2|  mUes. 
Vineyard  Sonnd,  off  Falmontb. . 
Bazzard's  Bay,  off  Nye's  Neck. . 

do 

do 

do 

do 

Bazzard's  Bay,  off  Wild  Harbor, 

near  N.  Falmouth. 
Bazzard's  Bay,  off  West  Fal- 
mouth i  mile. 
Buzzard's  Bay,  SW.  of  No.  092 

about  ^  mile. 
Buzzard^  Bay,  off  Hamlin  Point. 

do 1 

Bazzard's  Bay,  off  Quamqaissett 

Harbor. 
Vineyard  Sound,  S.  entrance  to 

Quick's  Hole. 

do 

Vineyard  Sound,  offQuick'sHole 
Vineyard  Sound,  sooth  of  Catty- 
hunk  Licht  1  mile. 
Vineyard  Sound,  off  Cuttyhunk 

Light  1  mile. 
Near  mouth  of  Bazzard's  Bay, 

Cuttyhunk  Ught  £S£.  1  mile. 
Vineyard  Sound,  off  south  side 

of  Cuttyhunk  Island. 

do 

Vineyard  Sound,  off  Robinson's 

Hole. 
Vineyard  Sound,  off  Falmouth.. 

do 

do 

do 

Vineyard  Sound 

do 


do 
.do 
.do 
.do 


Off  Gay  Head,  3  miles  SW.  baoy 

No.  25. 
Southwest  of  Gay  Head,  distant 

iBoiles. 


I 

•at 
I 


8 

5 
6 

7 

29 
71 

8 
9 

6| 
10 
9 

7 

5 

10 

101 

m 

5 

71 

0 

5 

7 

8 

8 

71 
7 

8^ 
5 

7 

71 
8 

l\ 

9 


9 
15 

4 

4 

0 

5 

0 

10 

13 

8 

G 

13 

17 

10 


Natoxe  of  bottom. 


Sand. 


Sand,  stones . 
Sand,  grayel. 
Mad,  shells.. 


Sud. 
. . .  .do 


...do 

, . .  .do 

Sand,  grarel . 


Hard 

....do 
. . .  .do 


Sand,  shells 
....do  .•••••• 


Mad 

Sand 

Shells,  sand. 


Sand. 
. . .  .do 


— do 

Mud,  hard.., 
Sandy  mad... 
....do  ........ 

Sand 

Sand,  mnd... 
Sand,  gnyel . 


SheUa,  gimyel . 
Mod 


Hard 

...do  ..•>.! 
Sand,  mad . 


Stony,  mussels. 


Sand,  locks. 

— do , 

Sand 


Rocky. 
Qrayel. 


Sand,  gBayel. 


Sand. 


Hard 

....do  ......... 

....do  ......... 

Shells,  gray  el. 


Hard,  gray  el. 
Mud 


Temperatores. 


i 


72 
72 
72 

74 
72 

72 

72 
72 

72 

70 
77 

78 

80 

80 
80 
79 

79 


78 


7u 

76 

75 

75 
75 
75 


64 
64 


64 


CO 
69 


7L5 


68 
66 

60 

67' 

66 


76 

'ii',h' 

71 
71 

'70" "' 


76 

'75.5' 
78.5 

07 

68.5 

ii'" 

66 


C&5 


68.5 


73 


76 
76 
76 
76 
70 
75 


. .  .do 


69 

68.5 

69 

70 

70 

70 

CO 

66 


& 


71 


66 
50 

60 

ih' 

65 


70 

70.5 
71 


70.5 
71 


72 
73 

'76*5* 
70.5 

C7 

68.5 

'ei's' 

65 


66 


72 


69 

69 

69 

69.5 

69.5 

70 

6L5 

60 


B 
I 

a 


T. 

D. 
D. 
D. 

D. 

D. 

D. 
T. 
D. 

D. 

D. 
T. 

T. 

D. 

D. 
D. 
D. 

D. 

D. 


T. 
T. 
T. 
D. 
D. 
D. 
J), 

D. 

D. 

D. 
D. 

D. 

D. 

D. 
D. 
J), 

D. 

D. 

T. 

T. 
D. 

T. 
T. 
D. 
D. 
D. 
D. 
D. 
D. 
D. 
D. 
D. 

D. 
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t 

I 

A 


i 

^^ 

Loodity. 

• 

VatnreotboUom. 

1 

i 

1 

1 

< 

■m 

■m 

TO 

1 

a 

Benthwertof  Gay  Head,  dIttMt 

aAtbi^  of  Gay  Head,  dlalant 
sSlhw^t  of  Gay  Head,  aiatant 

Off'^W^nd  of  DevU'a  Bridge 
Beef,  Gay  Head. 

ig 

u 

*  ll 

ISJ 

14 

i 

13 
!0 

10 
10 

s 

B 

le* 

• 

BS.S 
» 

•D 

Soalh  of  Cape  Posa^  Martha'a 
Vinerard.  In  north   part  of 
Uoat^etChanneL 

Aboot  31  milea  BE.  of  Cape  Page . 
About  4  milea  SSS.  of  Cape  Poge 

sr^f^"^'-'^- 

assr-'^ 

Off  Uartba'a  Vlnenrd-U  mOaa 
(NoiHord.) 

OS 

« 

8 

7 

Off  SantDcket.  K.of  UcBWi'a 

OS 

» 

« 

s&s 

E&S 

s« 

8 

B 

8 

IS 

IS 
IS 

IS 

7M 

Sand,  .holla 

D, 

7IT 

T 

^ 

Bioll«.'eiiiofGreat  Point.  Han- 

SmUMeHt  of  Gnat  Point,  Nan- 
tucket. 
11  mllei  eaat  of  Great  Fidnt, 

1 

7|  milea  eut  of  Qnat  Point 

tacket 

....do 

" 

00 

^ 
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STATIONS  FOB  1875-Conolad6d. 


g 


Dtte. 


763 

1875. 
Sept  20 

701 

20 

786 

20 

700 

20 

7C7 

20 

768 
700 

20 
20 

LocalilT. 


Off  Sonihwett  Ledge,  |  mile  W. 

of  762. 
Off  Southwest  Ledge,  i  mile  & 

of  762, 
Off  Southwect  Ledge,  |  mile  W. 

of76S. 
On  Southwest  Ledge,  imileNW. 

of  765. 
Off  Southwest  Ledga  Uf  TBoHeM 

W.  of  No.  762. 

0  miles  SW.  of  Gay  Head 

6  miles  SW.  |  W.  of  Gay  Head. . 


I 

si 

5 


17 


17 

17 

18 

20 
20 


Nature  of  bottom. 


Grayel,  sand . 


Tempexatores. 


^ 


o 


Sand,  grsrel. 
....do  •••■•••^ 
Sand 


....do 
> . .  .do 


64 
64 


a 

QQ 


i 


o 


60 


60 
CO 
61 
61 


I 


I 


D. 

D. 

D. 

D. 
D. 


STATIONS  FOR  1877,  1878,  AND  1879,  WITH  HEADQUARTERS  AT  SALEM, 
^lASS.,  HALIFAX,  N.  S.,  GLOUCESTER  AND  PROVINCETOWN,  MASS. 

Baring  these  three  years  the  dredgings  were  carried  on  from  the 
U.  S.  Str.  Speedwell,  commanded  in  1877  by  Lieut.  Commander  A.  G.  Kel- 
logg, in  1878  by  Lieut.  Commander  L.  A.  Beardslee,  and  in  1879  by  Lieut. 
Z.  L.  Tanner.  In  1877,  headquarters  were  first  established  at  Salem, 
and  the  stations  made  from  there  covered  the  northern  part  of  Massachu- 
setts Bay,  and  portions  of  the  Gulf  of  Maine,  off  Cape  Ann.  During 
the  session  of  the  commission  of  arbitration  on  the  fishery  claims,  how- 
ever, the  headquarters  were  removed  to  Halifax,  K.  S.,  and  dredgings 
were  made  in  the  waters  off  that  coast,  from  the  last  of  August  to  the 
first  of  October.  The  Speedwell  also  made  a  line  of  stations  on  her  trip 
across  the  Gulf  of  Maine,  from  Cape  Ann  to  Cape  Sable,  N.  S.  In  1878, 
with  headquarters  at  Gloucester,  Mass.,  the  area  dredged  over  included 
the  northern  and  central  parts  of  Massachusetts  Bay,  and  the  Gulf  of 
Maine,  off  Cape  Ann.  In  1879,  the  dredging  grounds  were  the  southern 
X^art  of  Massachusetts  Bay,  and  the  Gulf  of  Maine,  off  Cape  Cod.  The 
bottom  temperatures  in  1877  were  mostly  taken  with  Miller-Casella 
self-registering,  deep-sea  thermometers,  but  in  1878  and  1879  Negretti- 
Zambra  thermometers  were  used  for  that  purpose.  All  the  tempera- 
tures for  1879  were  taken  with  more  than  usual  care,  the  thermometers 
employed  being  frequently  compared  with  a  reliable  standard* 
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DEEDGING  STATIONS  OF  THJ2  U.  S.  FISH  COMMISSION 
STEAMER  FISH  HAWK,  LIEUT.  Z.  L.  TANNEE  COMMAND- 
ING, FOE  1880,  1881,  AND  1882,  WITH  TEMPEEATUEE  AND 
OTHER  OBSEEVATIONS. 

[  ArraDged  for  pablication  by  Richard  Bathban.J 

In  the  sammer  of  1880,  the  headquarters  of  the  United  States  Fish 
Commission  were  established  at  Newport,  E.  I.,  and  the  steamer  Fish 
Hawk,  then  newly  constrncted,  made  its  dredging  and  trawling  trips 
from  there,  whenever  the  weather  permitted.  The  field  of  explorations 
for  the  summer  included  Narragansett  B.ay,  Sakonnet  Eiver,  and  the 
regions  to  the  northward,  eastward,  and  southward  of  Block  Island.  In 
September  and  the  first  part  of  October,  three  trips  were  made  by  the 
Fish  Hawk  to  the  inner  edge  of  the  Gulf  Stream  slope,  between  lati- 
tudes 40O  05'  42''  N.  and  39o  46'  N.,  and  longitudes  70©  22'  06"  W.  and 
71^  IC  W.,  in  depths  of  64  to  487  fathoms,  resulting  in  the  discovery  of 
a  new  and  exceedingly  rich  fauna,  both  as  regards  fish  and  marine 
invertebrates.  On  her  passage  to  Washington  in  November,  the  Fish 
Hawk  also  trawled  off  the  mouth  of  Chesapeake  Bay,  in  depths  of  13 
to  300  fathoms. 

During  the  sammers  of  1881  and  1882,  the  headquarters  of  the  Com- 
mission were  at  Wood's  Holl,  Mass.  As  the  shallow  waters  of  this  region 
had  been  quite  fully  explored  by  the  Commission  in  1871  and  1875,  very 
little  time  was  expended  in  work  near  land;  but  advantage  was  taken  of 
all  pleasant  weather  to  still  further  investigate  the  rich  faunal  region  of 
the  Gulf  Stream  slope,  discovered  the  previous  year.  Seven  trips  were 
made  to  this  region,  in  1881,  between  latitudes  39^  40'  N.  and  40o  22'  N., 
and  longitudes  69o  15'  W.  and  71o  32'  W.,  in  depths  of  43  to  782  fathoms. 
A  line  of  dredgings  and  trawlings,  at  intervals  of  about  four  miles,  waa 
made  from  off  Neman's  Land  to  tlie  Gulf  Stream  slope,  in  order  to 
connect  the  inshore  with  the  offshore  stations;  and  a  few  trips  were 
also  made  in  Vineyard  Sound,  Buzzard's  Bay,  and  off  Chatham,  Cape 
Cod,  OD,  and  in  the  vicinity  of.  Crab  Ledge.  Cod  trawl-lines  were  set 
on  most  of  the  outside  trips,  for  the  purpose  of  catching  fish  that  would 
not  enter  the  beam-trawl. 

In  1882,  five  deep-water  trips,  were  made  to  the  same  region,  extending 
the  area  of  dredgings  considerably  beyond  its  former  eastern  and 
western  limits.  A  few  hauls  of  the  dredge  and  beam-trawl  were  taken 
in  Vineyard  Sound,  and  one  trip  was  made  to  the  one-hundred  fathom 
line,  off  the  eastern  side  of  Cape  Cod.  The  most  eastern  haul  on  the 
Gulf  Stream  slope  for  1882,  was  in  latitude  40o  08'  N.  and  longitude  68^ 
45'  W. ;  and  the  most  western  in  latitude  39^  31'  N.  and  longitude  72^ 
OU'  W.;  the  deepest  haul  was  in  787  fathoms.  Cod-trawls  were  set  on 
two  of  the  trips  only. 
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O.  T., otter-trawl;  B.  T.,  Blake-trawl;  Tan.,  tangles;  C.  T.,  ood-trawL 
The  l^ew  York  fishing  schooner,  Josie  Beeves,  Capt.  F.  M.  Bedmoo 
employed  by  the  Fish  Commission  to  look  for  the  tile  fish  {LapholM 
ehameUonUcegs)  in  the  neighborhood  of  the  one-hundred  fathom  lii 
south  of  Martha's  Yineyard,  made  five  stations  in  that  region,  whidi  i 
convenience  sake  have  been  given  numbers  in  the  regular  series  fn 
1145  to  1149,  inclusive.    She  used  cod  trawl-lines  and  lobster-potL 
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REPORT  OF  DREDGING  S  OF  THE  ALBATROSS  FOR  1883,  BY 
LIEUT.  SEATON  SCHROEDER,  U.  S.  N.,  NAVIGATOR. 

The  craising  of  the  Albatross  dariDg  this  first  year  of  service  has 
been  incladed  between  the  parallels  of  35^  and  45<^  north  latitude  and 
the  meridians  of  649  and  77^  west  longitude.  The  number  of  days  un- 
der way,  the  object  of  each  trip,  and  the  distances  performed  are  given 
in  the  following  table : 


Date. 


December  30,  1882,  to  January  3, 1883. 

February  10  to  Febmary  14 

March  21  to  March  25 

April  24  to  May  9 


May  19  to  May  29.. 
.fat!e  17  to  Jane  19 
July  6toJaly  14... 


July  18  to  July  21 

July  25 

J  uly  20  to  August  3 

Anguat  7  to  August  10. 


An^niAt  12 

Aujsn^t  13 

Aiigunt  18 

.\a:;ii8t  21  to  August  25. 


Ausuat  29  to  Septeniber7 

September  11 

September  13 « . 

September  2i)  to  September  22 

.September  30  to  October  5 

October  11 

October  17  to  October  19 


0<  t4iber  22  to  October  25 

Xovember  5  to  November  14. 
December  28  to  Docembor  20. 

Total,  121  days 


OltJo^^^ 


Wilmington.  Del.,  to  Washington,  D.  C 

Washington,  D.  C,  to  Wilmington,  Del 

Dredging 

Dredging  and  investigating  migrations  of  maclc- 
ereL 

do 

New  York  to  Washington,  D.  C 

Investigating  migrations  of  mackerel  and  menha- 
den. 

Drodgini; 

Newport^  R.  I.,  to  Wood's  Holl,  Mass 

Dredging 

Investigating  migrations  of  mackerel  and  menha- 
den. 

Newport,  R.  I.,  to  Wood's  Holl,  Mass 

Wood'ii  Holl,  Mass.,  to  New  Bedford,  Mohh 


New  Bedford,  Mass.,  to  Wood's  Holl.  MaH)« 

Investigating  migrations  of  mackerel  nud  nieiilia- 
den. 

Dredging - 

Wooers  Holl,  Mass.,  to  New  Redfortt,  MasM 

New  Bedford,  Mass.,  to  Woud's  Holl,  Mass 

Dredging 

do 

Wood's  Holl.  Mass.,  to  Newport,  R.I 

Investigating  migrations  of  mackerel  and  menha- 
den. 

do 

Dredging 

Washington,  D.  C,  to  Baltimore,  Md 


Miles. 


339.4 

391.9 

4-.>5. 4 

1,476.6 

1,025.1 
426  1 
810.2 

446.6 

40.0 

682. 3 

423. 3 

40.0 

24.0 

24.0 

051.1 

859.5 
24.0 
24.0 

26:1.  5 

58«.  7 
40.  U 

286.5 

411.7 

1,  020. 3 

180.0 


11.22&2 
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REPORT  OF  DREDGINGS  OF  THE  ALBATROSS  FOR  1884,  BY 
LIEUT.  8EAT0N  SCHROEDER,  U.  S.  K,  NAVIGATOR. 

During  the  year  1884  the  geographic^ll  limits  of  the  cruising  of  the 
Albatross  were  the  parallels  of  8^  30'  and  43°  north  latitude  and  the 
meridians  of  61©  3(y  and  85^  30'  west  longitude.  The  number  of  days 
at  sea  and  the  distances  run,  together  with  the  object  of  each  trip,  are 
given  in  the  following  table : 


Date. 


January  6to7 

January  10  to  17 

January  24  to  30 

February  2 

February  3  to  11 

February  18  to  26 

February  27  to  March  1 

March  12  to  16 

March  22  to  26 

April2to  5 

AprilOto  15 

April  29 

AprU30toMay7 

May  11  re  17 

July  13  to  U 

July  20  to  26 

July  31  to  Auf^nst  8 

Auf^8tl9to25 

Ausn>st27 

Au^8t28to31 

September  1 

Sept«)mber  6  to  15 

September  25  to  29 

October  8  to  9 

October  17  to  23 , 

December  25  to  26 


Total.  131  (lays. 


Object. 


Baltimofc  to  Norfolk 

Souudtug  trip. , 

SuuD(liu;4  and  dredging  trip 

Swinj^iugship ,... , 

Souiiding  and  dredging  trip 

do 

do 

.....do 

do 

do 

do    

Key  West  to  Havana,  Cuba 

Sounding  and  dred<;iu^  trip 

Soundiu;;  trip 

WaMhinjjton  to  Norfolk ,   . 

Invent i gating  migrations  of  menhaden  and  mackerel. 

Dredging  trip 

do      

Wood's  Holl  to  Newport 

Flagship  of  Honorable  Secretary  of  the  Navy 

Newport  to  Wood'a  Holl 

Dredging  trip . . . 

do 

Woods  Holl  to  New  York 

Dredging  trip 

Waahlngtou  to  Norfolk 


Distance. 


MUet. 

163 
1,417.5 

660.2 
20 
1,209.4 
1, 100. 8 

333.8 

605. 1 

429.4 

253 

813.1 

100 

603.8 
1,27a.  5 

174 

051.  7 

480. 4 

4-29. 2 
42 
47 
42 

943 

424. 1 

189 

797 

174 


13,388 


The  number  of  soundings  taken  flaring  the  year  was  701,  almost  all 
of  which  were  located  with  sufficient  accuracy  to  be  of  hydrographic 
value;  of  these,  194  were  also  dredging  stations. 

During  the  winter  and  spring  the  vessel  was  employed  in  hydro- 
graphic  work  for  the  Navy  Department ;  searching  for  reported  dangers 
in  the  West  Indies  and  betweep  there  and  the  Chesapeake;  running  lines 
of  soundings  across  the  Caribbean  Sea  and  among  some  of  the  islands ; 
taking  serial  temperatures  and  noting  surface  currents ;  making  an  ex- 
amination of  a  part  of  Savanilla  Bay,  United  States  of  Colombia,  and 
establishing  the  longitude  of  Cape  San  Antonio  light  house,  Cuba. 


' 
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Following  is  a  list  of  reported  dangers  over  or  near  which  the  depths 
were  found  in  the  positions  given : 

List  of  reported  dangers. 


Orion  Shoal 

Ashton  Shoal 

Perseveranza  Shoal 

Mourand  Shoal 

Leigh  toD  Rook 

Looa  Shoal. 

Breakera 

Vigia 

Georgia  Shoal 

Tribane  Shoal 

Powhatan  Shoal  . .. 

Donbtful 

Sancho  Panlo  Shoal 

Albatross  Shoal 

Vigia 

Huntley  Shoal 


Latitude 
north. 


o  »  // 

34  48  45 
33  50  20 
31  15  42 
24  35  14 
17  30  30 
17  48  00 
12  54  40 
12  10  30 


^wS?**^l  ^P«^ 


O        t       ft 

72  25  00 
71  42  00 
67  39  10 

65  13  07 

73  22  15 
73  34  15 

66  11  10 
66  11  00 


Many  soandings. 


12  11  30 
11  11  00 
14  53  40 


74  27  30 

75  50  30 
80  20  00 


Off  Cap«  San  Antonio. 


22  40  20 

23  06  00 
30  46  00 


84  15  00 
83  03  45 
78  35  00 


Fath<mi. 

2.4t2 

2.933 

2,787 

3.0U6 

2,4» 

2.36B 

2.768 

2.707 

i  (Least)  17 

I         2,057 

I         1,105 

1,151 

1    Many. 

050 
!  625 

470 


*  The  soundings  were  such  as  to  prove  the  non-existence  of  all  except 
the  Georgia  Bank  off  the  east  end  of  Jamaica,  which  had  been  recently 
searched  for  by  several  vessels.  It  was  originally  discovered  by  Capt. 
John  S.  Holt,  of  the  American  brig  Georgia^  Tn  1867,  who  repbrted  14 
fathoms  in  about  latitude  17©  46'  N.,  longitude  75°  45'  W.  An  exten- 
sive and  careful  search  was  made  for  this,  resulting  in  the  discovery  of 
a  bank  with  a  least  depth  of  17  fathoms  a  little  to  the  southward  of  the 
reported  position,  in  latitude  17o  36'  to  17o  44'  N.,  longitude  75©  40^  to 
750  45'  W.  The  Navy  Department  has  given  it  the  name  of  Albatroes 
Bank.  This  must  not  be  confounded  with  the  Albatross  Shoal  off  the 
northwestern  shore  of  Cuba,  which  was  reported  by  the  German  gun- 
boat of  that  name  and  not  subsequently  found. 

One  hundred  soundings  were  taken  off  Cape  San  Antonio,  extending 
to  just  beyond  the  range  of  the  light,  with  deep  water  everywhere  (up 
to  1,200  fathoms),  and  Sancho  Pardo  Shoal  has,  in  consequence,  been 
expunged  from  the  charts  of  the  Hydrographic  OflBce,  Navy  Depart- 
ment. 

Six  linesof  soundings  were  run  across  the  Caribbean  Sea,  four  between 
the  Leeward  Islands  and  the  Main,  and  diagonal  lines  on  and  off  the 
coast  of  the  United  States  of  Colombia.  The  eastern  part  of  the  Carib- 
bean Sea  is  the  deepest,  the  greatest  depth  being 2,844  fathoms,  in  lati- 
tude 130  25'  N.,  longitude  660  25'  W.  Off  the  Honduras  coast,  however, 
still  deeper  water  was  found,  there  being  3,169  fathoms  at  60  miles 
southwest  of  the  Grand  Cayman. 

An  interesting  discovery  was  that  of  a  submarine  ridge  connecting 
the  islands  of  Santa  Cruz  and  Puerto  Eico,  the  least  depth  on  which 
was  578  fathoms  and  the  greatest  900,  while  on  either  side  was  found 
over  2,000  fathoms. 


[67]  LISTS    OF    DREDGING   STATIONS.  939 

Aves  Islet,  100  miles  westward  of  Guadaloape,  was  found  to  be  the 
summit  of  a  moantaiu,  precipitous  on  its  western  slope  and  extending 
in  a  south-southeast  direction  over  150  miles  to  the  1,000-fathom  curve. 

During  the  summer  and  autumn  of  1884  hydrographic  work  was 
merely  incidental,  as  continuous  dredging  and  trawling  generally  inter- 
fered with  the  correct  locating  of  the  stations.  Still,  a  number  of  the 
soundings  taken  were  considered  plotted  with  sufficient  accuracy  to  be 
of  hydrographic  value.  This  work  was  off  the  United  States  coast 
between  Cape  Hatteras  and  George's  Banks. 

Nothing  of  special  interest  was  definitely  ascertained.  But  in  the 
course  of  the  season  it  became  very  evident  that  in  the  vicinity  of  the 
40th  x>arallel  and  the  70th  and  71st  meridians  there  is  an  easterly  and 
a  westerly  movement  of  the  water,  alternating  at  intervals  of  apparently 
about  half  a  day.  Circumstances  prevented  a  close  examination  into 
this  matter,  but,  as  the  approximate  time  of  the  change  of  the  current 
was  noticed  on  several  occasions  to  be  later  each  day,  it  is  believed  that 
the  phenomenon  may  be  attributed  to  the  influence  of  the  moon,  and 
that  probably  there  may  be  tidal  currents,  less  pronounced,  but  as  regu- 
lar there  as  along  shore. 

Indications  were  also  found  of  a  pocket  running  in  northward  from 
the  600- fathom  line  on  about  the  meridian  of  70^  15',  differing  from  the 
contour  lines  on  existing  charts.  But,  owing  to  cloudy  weatherand  the 
impossibility  of  keeping  a  good  reckoning  while  trawling,  the  positions 
found  were  not  considered  sufficiently  reliable  to  warrant  making  a 
report  to  the  Hydrographic  Office. 
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LIST  OP  DREDGING  STATIONS  OCCUPIED  BY  THE  U.  S. 
COAST  SURVEY  STEAMERS  CORWIN,  BIBB,  HASSLER, 
AND  BLAKE,  FROM  1867  TO  1880. 

The  dredgings  from  1867  to  1871,  and  those  of  the  Hassler  in  1872, 
were  all  made  by  Count  L.  F.  Pourtales,  Assistant  U.  S.  Coast  Survey, 
iu  a  great  measure  under  the  direction  of  Prof.  Louis  Agassiz,  who  ac- 
companied several  of  the  expeditions.  Their  positions  were  originally 
published  in  the  Bulletin  of  the  Museum  of  Comparative  Zoology  at 
Cambridge,  Mass.,  in  September^  1879.  A  continuous  series  of  numbers 
running  from  1  P.  to  224  P.  has  been  assigneil  to  them  for  convenience 
in  placing  them  on  charts  without  confusing  them  with  other  Coast  Sur- 
vey or  Fish  Commission  dredgings. 

The  following  stations  were  occupied  by  the  Corwin^  Acting  Master 
R.  Piatt,  U.  S.  Navy,  commanding,  in  1867,  in  connection  with  a  survey 
for  a  telegraph  cable  between  Key  West  and  Havana.  The  expedition 
was  cut  short  by  the  breaking  out  of  yellow  fever  on  board. 


Serial  namber. 

Date. 

Depth. 

Locality. 

1  p 

May  17 
May  24 
May  25 
May  "29 

Fathom: 

90-100 

270 

350 

270 

5  miles  SSW.  of  Sand  Kev.  Fla. 

2P 

1.6  miles  from  Cborrera.  Cuba. 

S  P 

2  miles  from  Cborrera,  Cuba. 

4P 

1.6  miles  from  Cborrera.  Cabai 

The  dredging  in  1868  and  1869  were  made  by  the  Bibb^  Acting  Master 
R.  Piatt,  U.  S.  Navy,  commanding.  They  are  all  situated  in  the  Florida 
straits,  between  Tertugas  and  Cape  Florida.  The  positions,  as  pub- 
lished in  the  Bulletin  of  the  Museum  of  Comparative  Zoology,  were  only 
given  in  a  general  way,  and  are  here  taken  from  Count  Pourtales's  orig- 
inal charts,  preserved  in  the  Coast  Survey  Office.  A  separate  series  of 
numbers  is  attached  to  each  day's  work,  both  on  the  charts  and  in  the 
bulletin,  and  these  numbers  and  the  depths  given  correspond  for  the 
most  part,  except  that  the  depth  on  the  charts  have  been  corrected  whilst 
those  in  the  bulletin  are  apparently  from  the  original  rough  notes.  In 
some  cases,  however,  a  different  number  is  given  to  the  haul  on  the 
chart  from  that  in  the  bulletin.  All  notes  here  given  on  the  character 
of  the  bottom  are  also  derived  from  the  charts.  The  number  and  letter 
assigned  to  each  dredging  on  the  original  charts  and  record-books,  the 
number  given  in  the  bulletin,  and  the  depths  given  by  them,  respect- 
ively, are  given  in  separate  columns,  so  as  to  facilitate  fStfrng^  compari- 
sons. A  few  hauls,  mostly  shallow  water  ones,  it  has  been  impossible 
to  place  exactly. 
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Dredgings  made  by  U.  S.  Coast  Survey,  1868-'e9. 


a 
a 


•c 


5  P. 

6  P. 

7  P. 

8  P. 

9  P. 
10  P. 
IIP. 

12  P. 

13  P. 
UP. 

15  P. 

16  P. 

17  P. 

18  P. 

19  P. 

20  P. 

21  P. 

22  P. 

23  P. 

24  P. 

25  P. 

26  P. 

27  P. 

28  P. 

29  P. 

30  P. 

31  P. 

32  P. 

33  P. 

34  P. 
36  P. 

36  P. 

37  P. 

38  P. 

39  P. 

40  P. 

41  P. 

42  P. 

43  P. 

44  P. 

45  P. 

46  P. 

47  P. 

48  P. 

49  P. 

50  P. 

51  P. 
.'>2P. 

53  P. 

54  P. 

55  P. 

56  P. 

57  P. 

58  P. 

59  P. 
00  P. 

61  P. 

62  P. 
03  P. 
64  P. 
05  P. 

60  P. 

67  P. 

68  P. 

69  P. 

70  P. 

71  P. 
T2  P. 

73  P. 

74  P. 

75  P. 

76  P. 

77  P. 

79?. 


Is 

6  2 


7B. 
6B. 
5B. 
4B. 
3B. 
2B. 
IB. 
ID. 
4D. 
5D. 
6D. 
7D. 
9D. 

10  D. 

11  D. 
121). 
13  D. 

IE. 
3£. 
4E. 
5£. 
6E. 
7E. 
8E. 
9E. 

1  F. 
3F. 
4F. 
5F. 
3G. 
6  0. 
7G. 
8G. 
9G. 

10  G. 

11  G. 

12  G. 

13  G. 

14  G 

15  G. 

16  G. 

18  G. 

19  G. 
20G. 
21 G. 

2  H. 
4H. 
6U. 
8  H. 

10  U. 

11  H. 

13  H. 

14  n. 

15  H. 

16  H. 

17  H. 
18U. 

19  H. 

20  H. 

21  H. 

23  H. 

24  H. 


o 


2 

3 

7 

6 

5 

4 

3 

2 

1 

1 

4 

5 

6 

7 

9 

10 

11 

12 

13 

1 

3 

4 

5 

6 

7 

8 

9 

1 

3 

4 

5 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

17 

18 

19 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

19 

20 

1 

3 

4 

5 

6 

1 

2&3 

1  Scb 

0 


Date. 


1868. 
Apr.  23 
Apr.  23 
Kay  1 
May- 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  15 
May  15 
May  15 
May  15 
May  15 
May  10 
May  16 
May  16 
May  10 

1869. 
Jan.  15 


Latitude 

N. 


// 


24  28 
24  25 
24  21 
24  18 
24  16 
24  14 
24  12 
24  33 
24  30 
24  29 
24  28 
24  26 
24  22 
24  19 
24  17 
24  14 
24  12 
24  30 
24  28 
24  28 
24  27 
24  27 
24  26 
24  26 
24  25 
24  24 
24  20 
24  18 
24  f  5 
24  27 
24  26 
24  25 
24  24 
24  23 
24  22 
24  22 
24  21 
24  20 
24  20 
24  19 
24  18 
24  16 
24  14 
24  13 
24  12 
24  26 
24  25 
24  24 
24  23 
24  22 
24  22 
24  20 
24  19 
24  19 
24  18 
24  17 
24  17 


60 
15 
40 
00 
20 
20 
30 
30 
20 
30 
30 
30 
30 
40 
00 
20 
50 
20 
30 
00 
30 
00 
40 
00 
20 
40 
30 
10 
50 
15 
00 
05 
00 
20 
40 
00 
20 
45 
05 
10 
45 
20 
45 
20 
40 
10 
15 
20 
30 
50 
00 


Loo^- 
tude  W. 


// 


81 
81 
81 
80 
80 
80 
80 
81 
81 
81 
81 
81 
81 
81 
81 
80 
80 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 


20  81 
30  '  81 
(K)  1  81 
30  81 
55  I  81 
30  81 


03  10 
01  30 
00  00 
58  30 
67  30 
67  00 
65  30 
19  00 

18  20 
17  30 
16  30 
14  30 
10  30 
07  00 
03  20 
69  40 
58  00 
30  30 
30  30 

30  15 
29  45 
29  00 

28  30 
27  50 

27  00 

29  00 
24  30 
22  10 

19  40 
39  20 
38  40 
38  00 
37  10 
36  15 
35  00 
34  00 
33  00 
32  00 

31  00 

30  00 

28  45 
24  30 
22  30 

20  20 
19  25 
47  30 
47  30 
47  00 
46  40 
46  20 
46  00 
45  20 
45  00 
44  50 
44  20 
43  50 
43  20 


a 

o  . 
ft,"' 


24  17  00 
24  16  00 
24  15  00 
24  13  25 
24  12  30 

'  81  43  00 

1  81  42  00 

81  41  10 

81  39  30 

81  38  30 

s 

1. 

J 



2   ^ 

^ 

195 

115 

111 

121 

111 

152 

183 

262 

517 

19 

75 

95 

105 

100 

119 

128 

176 

324 

418 

16 

43 

66 

75 

83 

98 

94 

100 

111 

150 

135 

266 

34 

67 

80 

93 

96 

101 

106 

106 

116 

123 

125 

125 

139 

147 

298 

237 

26 

54 

67 

82 

91 

103 

119 

119 

128 

127 

123 

134 

143 

138 

154 

306 

248 

100 

100 

100 

100 

100 

120 

120 

120 

120 

6-7 


d 

o 

So 

>  ® 

■St 


111 

121 

140 

152 

180 

228 

517 

19 

75 

91 

105 

100 

112 

12rf 

167 

310 

400 

16 

43 

55 

70 

83 

98 

94 

99 

111 

129 

132 

260 

34 

67 

80 

93 

96 

100 

104 

106 

116 

121 

123 

121 

137 

145 

292 

312 

26 

54 

67 

82 

94 

103 

115 

119 

119 

118 

123 

130 

140 

137 

150 

297 

241 


Nature  of  bottom. 


Hard  . 
— do  . 
Rocky 
—  do  . 
— do  . 


Mad 
Sand' 


Bocky 


Mad 

Rotten  shells 

Mad 

....do  ....... . 

..  do 

— do 


Rocky 

Hard 

Mud 

Coral  and  rocky 


Mud  and  spnd 
Mud 


Broken  shells 

Mud 

— do 

...do 

Hard 


Coral,  rock . 
Hard 


Hard 

Sand  and  shellfi . . 
Fine  coral  mod  . , 
Coral  and  shells  . . 
Broken  shells — 

do 

— do 


Hard 
— do 


Mud. 
— do 


Locality. 


Off  Sombrero. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Off  Bahia  Honda. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Off  American  ShoiL 

Do. 

Do. 

Do. 

l>o. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Off  the  Samboes. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

liO. 

Do. 
Do. 
Do. 
Do. 
Off  Sand  Key. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do.  • 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
l»o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Sooth  of  Tortngae. 
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Dredginga  made  by  U.  S,  Coast  Survey,  etc. — Continued. 


»^ 
-» 

> 

> 
> 
> 

> 

■  • 

>^ 

> 

> 

■* 

■ 

> 

> 

> 
> 
> 
> 
> 
> 
> 

>' 
> 
> 
>' 

> 


a  o   Q 

5^    i^ 


1  A. 

2  A. 

3  A. 

6  A. 

(•) 
3B. 
4B. 
5B. 

OB. 
7B. 
8B. 
9B. 

10  B. 

11  B. 
lU  B. 

IC. 
3C. 
5C. 

3D. 

4  D. 
5D. 
6D. 

7  1). 

8  1). 
IE. 

2E. 
3E. 
4E. 
5E. 
(i  E. 
7E. 
8  E. 
DE. 

1  V 

2  F. 
1  (i. 


1  H. 
2il. 
3  11. 
5H. 
fill. 
5.1. 
6  J. .' 
0  J.J 


4  J. 

1  K. 

3K. 

4K. 

5K. 

IL. 


2L. 


a  L. 

4L. 

5L. 

2M. 

IN. 

2 
3 
4 

7 
1&2 
3 
4 
5 

f    5 

< 

8 
0 

10 
11 
(t) 
1 
3 
5 
1 

3 
4 

5 
6 
7 
8 
i 


3 
4 

5 
(i 
7 

8 

9 

1 
•» 

1 

2  I 
3' 

O 
1 
2 
3 
5 
G 
1 

•I 

3 
4 
5 
G 
1 
3 
4 
5 
1 

2 
3 
4 
5 


Date. 

18G9. 

Jan. 

15 

•fan. 

15 

Jan. 

15 

Jau. 

15 

Jan. 

16 

Jan. 

16 

Jan. 

le 

Jan. 

16 

Jan. 

16 

Jan. 

18 

Jan. 

16 

Jan. 

16 

Jan. 
Jan. 

16 
16 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jau. 

Jau. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
F«b. 
Feb. 
Feb. 
Fob. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Ftb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 

Feb. 
Feb. 
Feb. 
Feb. 
Mar. 


16 
17 
17 
17 
18 

18 

18 
18 
18 
18 
18 

*«^ 

22 
22 

22 

22 
22 
22 
22 
23 
23 
10 
10 
10 
10 
11 
11 
11 
11 
11 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
17 

17 
17 
17 
17 
4 


2  Mar.  5 

1  Mar.  10 

t 
I 

1  I  Mar.  21 

2  Mar.  21 


Latitude 

N. 


Lon^- 
tude  W. 


o  " 

24  30 
24  27 
24  24 
24  16 
24  30 
24  40 
24  41 
24  42 


30  ,  82 


30 
45 
OO 
00 
30 
30 
00 


I 


24  42  30 
24  43  30 
24  43  40 
24  44  00 

24  44  15 
21  44  15 

24  44  15 
21  48  11 
24  48  45 
24  49  00 
24  33  30 

24  29  45 
24  28  15 
24  26  15 
24  25  00 
24  22  45 
24  20  30 
24  33  45 

24  20  15 


82 
82 
83 
83 
83 
83 
83 


//  / 

59  15 
59  30 
59  45 
00  45 
07  30 
15  OU 
19  00 
22  45 


83  26  30 
83  30  30 
83  34  30 
83  38  30 

83  42  00 
83  46  00 
8;^  49  20 

83  49  00 

84  01  00 
84  13  00 
83  09  45 

as  17  00 
8;i  20  15 
83  24  00 
83  27  45 
83  32  00 
83  37  00 
82  44  15 

82  44  00 


13 
17 
34 
260 
30-32 
35 
36 
36 

35 
S5 
37 
37 

34 
43 
42 
43 

124 

502 

25 

60 

;i5 

214 
306 
380 
468 
13 

11 

lOi 

47 

118 

290 

349 

377 

416 

34 

74 

42 

55 

40 

12-15 

107 

132 

140 

296 

333 

105 

122 

122 

1J5 

125 

00 

125 

327 

368 

405 

50 


125 
138 
32.*> 
87 
450 

23  27  30  I  80  55  30  038 

23  57  30  80  29  15  1  315 

40 
45 


24  26  30 

82  43  40 

24  23  00 

82  43  15 

24  19  00 

82  42  45 

24  15  45 

82  41  15 

24  12  00 

82  40  00 

24  09  15 

82  39  00 

24  07  00 

82  37  20 

24  24  00 

82  24  30 

24  20  00 

82  24  45 

24  26  00 

82  11  00 

24*2i'36 

82  ii  00 

24  18  45 

82  11  15 

24  17  30 

82  11  15 

24  15  45 

82  10  30 

24  13  40 

82  09  00 

24  22  15 

82  02  30 

24  21  00 

82  01  30 

24  21  00 

82  01  30 

24  23  00 

82  02  30 

24  19  20 

82  06  30 

24  13  40 

82  09  00 

24  11  00 

82  09  45 

24  08  15 

82  10  45 

24  24  30 

81  57  30 

24  20  30 

81  .58  30 

24  16  45 

81  58  45 

24  13  30 

81  50  OU 

24  23  00 

81  55  30 

a 

o 

a  9 
.a  es 


13 
18 
34 
261 
30-32 
35 
36 
36 

35 
36 
37 
37 

34 
43 
42 
43 
124 
502 
25 

60 
115 
214 
316 
380 
450 

13 

11 

lOi 

37 

118 

290 

349 

377 

416 

34 

75 

42 


Nature  of  bottoni. 


*  ;  and  2  B. 


Broken  shells..... 

Mud 

....do 

....do , 

Sand  and  shells... 

do 

Sand,   shells, 

sponges. 

.  ...ao 

— do 

Sand,  graas 

Sand,  shells, 

sponges. 

Coral 

do 

do 

do 

Coarse  sand 

Gray  mud 

Gray  sand,  black 

specks. 

Rocky 

Mud 

>   •  •  •  ^A^/     ••••••  •>  •••••4 

do , 

—  do 

—  do 

Coarse    sand, 

broken  shells. 

do 

Mud,  coarse  sand 

White  mud 

...do 

— do 

,...do 

do .* 


Broken  shells. 
Gray  mud..... 
Mud 


100 
130 
140 
296 
333 
105 
122 
122 


Mud.. 
Rocky 

do  . 

Mud.. 

.do  . 


Sandy  mud 
. ..  do 


90 
125 


368 

405 

53 

125 

136 

320 

85 


Rock\' 

Mod 

White  mud 

Mud 

Sund,  mud. 


038 
315 


Rocky 

do  . 

Mud.. 


Locality. 


f  12  nod  13. 


;  Several, 


South  of  Tortagas. 
l>o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do.  . 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Bo. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do.       , 

Off  Marquesas. 

Do. 

Do. 

Do. 
South  of  Marquesas. 

Do. 

Di>. 

Do. 

Do. 
Oft'  Boca  Grande. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Southwest  uf    Saud 
Key. 

Do. 

Do. 

Do. 

Do. 
OIT      Cojima,    near 

Havana. 
Oil*  Cruz  del  Padre, 

Tuba. 
Otf     Double  headtnl 

Shot  KevM. 
Off"  Conch'Keef. 
Off  French  Beef. 
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Dredginga  made  hg  U.  S.  Coaai  Surreg,  etc. — Continned. 


! 


D.it«. 


163  P. 

164  P. 

165  P. 
160  P. 

167  P. 

168  P. 

169  P. 

170  P. 

171  P. 

172  P. 

173  P. 

174  P. 

175  P. 

176  P. 

177  P. 

178  P. 

179  P. 
180 
181 
182 

183  P. 

184  P. 

185  P 
186 
187 
188 
181)  P. 
190  P 
191 
1»2  P. 

193  P. 

194  P. 

195  P. 

196  P. 

197  P. 
J  98  P. 

199  P. 

200  P. 

201  P. 

202  P. 

203  P. 

204  P. 

205  P. 

206  P. 

207  P. 

208  P. 

209  P. 

210  P. 

211  P. 

212  P. 

213  P. 

214  P. 

215  P. 

216  P. 


P. 
P. 
P. 


P. 
P. 
P. 


P. 


IT/ 

2T. 

ST. 

4T. 

5T. 

CT. 

lU. 

2U. 

4U. 

5  1J. 
GU. 
IX. 
2X. 
3X. 
4X. 
5X. 
6X. 
7X. 
8X. 
9X. 
10  X. 
2Y. 

ay. 

4Y. 
5Y. 
6Y. 
7Y. 
8Y. 
9Y. 

10  Y. 

11  Y. 

12  Y. 

13  Y. 

14  Y. 

15  Y. 
1  Z. 
2Z. 
3Z. 
4Z. 
5Z. 
6Z. 

7  Z. 

8  Z. 
9Z. 
10  z. 

1 

2^^ 
3 
4  A. 

6  A. 

7  A. 

8  A. 

9  A. 


1 

2 
3 
4 
5 
6 
1 
2 
3 
4 
•6 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
2 
8 
4 
5 
G 
7 
8 
0 
10 
11 
12 
13 
14 
15 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
1 
2 
3 
4 
5 
6 
7 
8 
9 


1860. 

Mar.  21 

Mar.  21 

Mar.  2) 

Mar.  21 

Mar.  21 

Mar.  21 

Mar.  21 

Mar.  23 

Mar.  23 

Mar.  23  t 

Mar.  23 

Mar.  2'i 

Mar.  Zi 

Mjir.  23 

Mar.  31 

Mar.  31 

Mar.  31 

Mar.  31 

Apr.  1 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
Mfly 
M  ay 
May 
May 
Miiy 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
Mny 
M  ay 
May 
May 
May 
May 


3 

3 

3 

3 

3 

3 

21 

21 

21 

21 

21 

7 

7 

7 

7 

7 

•7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

13 

13 

13 

13 

13 

13 

13 

13 

13 


Latitude 
N. 


// 


25  08  30 
25  10  30 
25  12  30 
25  13  40 
25  14  15 


25  11  15 
25  10  30 
25  12  00 
25  13  20 
25  16  30 
25  \>0  00 
25  23  00 
25  11  00 
25  08  30 
25  06  30 
25  01  40 


L<»njri- 
tude  W 


// 


80  11 
80  10 
80  10 
80  10 
80  11 


15 
45 
30 
45 
15 


25 
25 
25 
25 
26 
24 
24 
24 


01  35 
01  25 
01  20 
01  00 
00  00 
58  40 
18  00 
14  00 


80  09 
80  06 
80  02 
79  57 
79  53 
79  50 

79  48 

80  11 
80  06 
80  01 
79  55 


45 
00 
00 
00 
00 
00 
00 
00 
00 
00 
40 


80  20  15 
80  19  45 
80  19  30 
80  18  45 
80  16  30 

80  14  15 

81  50  15 
81  51  45 


24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
2f) 
25 
25 
2.'i 
25 


44  30 

42  45 
•10  40 

38  :'.() 

36  30 
35  00 
33  00 
31  15 
29  15 
27  45 

49  15 

48  0.'» 
47  15 

46  30 

47  15 
44  45 

43  40 
42  4> 
41  45 
40  30 

39  30 
38  30 

37  20 
;i6  00 
.'■>6  15 
55  40 
.54  15 
51  15 
.52  20 
51  30 

50  15 

49  20 

48  (M> 
46  45 
19  20 
10  30 

19  40 

20  10 

21  00 

22  00 

23  15 
25  00 
27  00 


80  45  00 
80  44  15 
80  44  00 
80  42  45 
80  41  00 
i^O  39  00 
80  37  00 
84)  35  00 
80  33  00 
80  31  00 
80  35  30 
80  34  45 
80  34  00 
80  33  00 
80  32  15 
80  31  30 
80  30  45 
80  28  40 
80  27  45 
80  25  35 
80  23  15 
80  22  30 
80  20  15 
80  18  05 
80  27  30 
80  26  30 
80  25  iO 
80  23  30 
80  22  20 
80  19  40 
80  17  30 
80  14  30 
80  11  30 
80  08  15 
80  08  15 
80  07  30 
80  06  30 
80  05  15 
80  03  00 
80  01  00 
79  .59  15 
79  .^8  00 
00 


a 

c    . 

^^    mm 

u 


49 

70 

60 

48 

40 

35 

12 

6,3 

116 

138 

293 

317 

320 

351 

52 

117 

206 

349 

9 

15 
37 
44 


79  57 


75 
100 
135 


140 

120 

21 

53 

85 

108 

114 

115 

124 

160 

174 

200 

41 

53 

68 

79 

88 

110 

110 

113 

118 

138 

147 

156 

189 

238 

30 

39 

49 

no 

77 

117 

139 

157 

169 

257 

30 

49 

00 

75 

98 

UO 

233 

283 

287 


a 
o 

P« 

® 
Pi 


70 
GO 

48 


70 
102 
138 
293 
317 
320 
351 

52 
118 
206 
349 


15 

37 

44 

50 

70 

94 

125 

290 

140 

134 

124 

25 

53 

85 

105 

114 

115 

124 

157 

174 

200 

41 

53 

64 

76 

88 

no 

113 

113 

118 

135 

147 

160 

188 

238 

30 

39 

48 

60 

77 

117 

139 

137 

168 

257 

30 

49 

60 

75 

98 

177 

222 

243 

287 


Nature  of  bottom. 


Saod 

— do 

do 

....do 

Sand,  mud 


Broken  ahella. 
Ssiui.... ...... 


White  mud 

..do 

-  ..do 

Rocky 

— do 

Sand....... 

Mud 


Locality. 


Rocky 


Sand 

Shells . 

Broken  shells. 

Kooky 

Coral 


Sand 

Mud 

Shells 

Sand,  shells 

Shells 

Sand,  shells 

Coral 

Shells 

Coral,  shells 

Rocky 

Mud 

Shells 

Broken  shells 

Sand, broken  shells 

Rocky 

do 

Sand,  broken  shells 

Rocky 

Broken  shells,coral 


Shells 

Broken  shells . 

Fine  sand 

Broken  shells. 

...do 

do 

Sand,  shells. .. 

do 

Broken  shells. 

do 

Sand,  shells... 


Rocky .... 
Shell»  .... 
Fine  sand. 


Mud... 

do  . 

— do  .. 


Off  the  Elbow  R«^r. 
Off  Carysfort  Ketf 

I>o. 

Do. 

Do. 

Da 
Off  Turtle  Harbor 
Off  Carysfort  Berf. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

I>o. 

Do. 

Do. 

Do. 
Off  Orange  Key.  Bs- 

haroaa. 
OH  French  Reef. 

Do. 

Do. 

Do 

Do. 

Do. 
Off  Key  Wcat 

Do. 

Do. 

Do. 

Do. 
Off  Tennessee  R«ef. 

Do. 

Do. 

Do. 

Do. 

I>o. 

Do. 

Do. 

Do. 

Do. 
Off  Alligator  Beet 

Dol 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Off  Conch  ReefL 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 
Off  Pacific  Reef. 

Do. 

Da 

Do. 

Da 

Do. 

Da 

Da 

Da 
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On  the  voyage  of  the  Sassier^  Lieut.  Commander  R.  P.  Johnson,  U. 
8.  Navy,  commandiug,  from  Boston  to  San  Francisco  in  1871-72,  dredg- 
ings,  numbered  from  1  to  8,  were  made  off  Sandy  Bay,  Barbados,  and 
twenty-six  other  dredgiugs  were  made  in  the  South  Atlantic,  besides 
fifteen  made  off  the  coast  of  Chili.  To  the  thirty -four  hauls  in  the 
Atlantic,  numbers  from  217  P.  to  250  P.  have  been  assigned.  The 
dredgings  were  made  by  Count  Pourtales  under  the  direction  of  Prof. 


Louis  Agassiz. 


Dredgings  of  the  Hasuler  in  1871-'72. 


h 

1                            « 

a 

a 

a  ^ 

5.2 

i 

,  a  tc 

'C 

Date. 

T^titudn      Lonsil-          ^ 
\        S.          tado  W.  .      .5 

Locality. 

S 

km 

1    c^ 

9* 

£ 

5 

1871. 

217-20  V. 

1-4 

Dec. 

29 

75-100 

Off  Sandy  Bay,  Barbados. 
Do. 

221-24 1*. 

5-8 

Dec.   30 
1872. 

17-100 

^kmmm      mm^m  *   • 

. 

% 

223  P. 

9 

Jan. 

18 

11  49) 

-v-.?p 

r    1'' 

Off  coast  of  Brazil,  north  of  Bahia. 

22tfP. 

10 

Jan. 

18 

11  49 

«o    ^S 

17 

Do. 

227  P. 

11 

Jan. 

18 

11  49 

1-  w.a 

40 

Do. 

228  P. 

12 

Jan. 

18 

11  49^ 

<(      5C0 

Do. 

229  P. 

13 

Jan. 

18 

11  49 

L'O 

Do. 

230  P. 

14 

Jan. 

18 

11  49 

75 

Do. 

231  P. 

15  • 

Jan. 

18 

11  49 

i  j2^  a  0! 

200 

Do. 

232P 

10 

17 
18 
19 
20 
21 
22 

Jan. 
Jan. 
Jan. 
Jan. 
•fan. 
Jan. 
Feb. 

20 
20 
20 
20 
22 
22 
20 

oO 
20 
20 
44 
:{5 

Off  the  Abrolhos.  Brazil. 

233  P. 

Do. 

234  P. 

Do. 

235  P. 

Do. 

236  P. 



Off  Capo  Frio,  Brazil. 

237  P. 

45 

Do. 

238  P. 

"'32  00 

"so'is 

70 

Off  Coast  of  Brazil,  north  of  river  La  Plata. 

239  P. 

23 

Feb. 

20 

32  00 

50  15 

7.) 

Do. 

240  P. 

24 

Fob. 

22 

34  55 

54  ]-J             19 

Off  La  Plata  River. 

241  P. 

25 

Feb. 

29 

35  12 

55  30               7 

In  La  Plata  Kiver. 

242  P. 

26 

Mar. 

1 

37  42 

50  20             4t 

Off  La  Plata  Kiver. 

243  P. 

27 

Mar. 

O 

40  22 

(iO  3')             30 

Off  IJahia  Blaiira,  Arirentino  Ilcpublic. 

244  P. 

28 

Mar. 

4 

41  17 

G'l  00             17 

Off  mouth  ofKio  Negro,  Argentine  Republic. 

245  P. 

29 

Mar. 

4 

41  i:> 

63  50             2> 

In  Gulf  of  S.  Matias,  zVrgentiue  Koi»ublic. 

246  P. 

ao 

Mar. 

7 

41  40 

6;  5  1:5          ::o 

Do. 

247  P. 

31 

Mar. 

9 

44  52 

64  10             55 

Off  Capo  R.180.  Patagonia. 
Off"  Point  S.  Julian,  Patagonia. 

248  P. 

32 

Mar. 

11 

49  40 

60  50             57 

249  P. 

33 

Mar. 

12 

51  20 

68  05             58 

Off  Coy  Inlet,  Patagonia. 

250  P. 

34 

Mar. 

13 

»>•) 

OlFCape  Posseasion,  Patagonia. 

The  dredgings  in  1872,  except  those  of  the  HassleVj  were  in;ulo  by 
Dr.  William  Stimpson.  The  first  ones  were  made  upon  the  Bibb,  Acting 
Master  R.  Piatt,  U.  S.  Navy,  commanding,  those  numbered  L  to20S.  in 
this  list  being  in  the  Yucatan  Channel,  following  a  proposeil  tcle;^raph 
line,  and  30  to  34  S.  south  of  Sand  Key,  near  Key  West.  Dr.  Stimpson 
afterwards  joined  the  Bache^  Lieut.  Commander  I,  A.  Howell,  com- 
manding, and  made  dredgings  numbered  41  to  CO  S.  Lieutenant  Com- 
mander Howell  had  made  a  few  dredgings  in  anticipation  of  Dr.  Stim])- 
«on  joining  him,  numbered  35  to  40  S.  All  the  Backers  dredgings  were 
^flf  the  west  coast  of  Florida,  except  50  to  GO  S.,  which  were  southwest 
«f  theTortugas. 
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Vredginga  made  by  the  Bibh  and  Backo  in  1872. 


i 

1 


u 

« 

u 

.c 

c 

^■tf 

a 

C8 

r- • 

C 

a 

•*« 

M 

k^ 

i> 

^ 

m 

o 

IS. 
2  8. 

:j  s. 

4S. 
5  8. 
6S. 
7  8. 
8S. 
9S. 
10  S. 

lis. 

12  S. 

13  S. 

14  8. 

15  8. 

16  8. 

17  8. 

18  8. 

19  8. 

20  8. 
218. 

22  8. 

23  8. 

24  8. 

25  8. 1 
20  8. 1 

27  8. 

28  8. 
•J9  8. 

30  8. 

31  S. 
3>8. 

33  S. 

34  8. 

36  8. 
3«8. 

37  8. 

38  8. 

39  8. 

40  8. 

41  8. 

42  8. 

43  8. 

44  8. 

45  8. 

46  8. 

47  .S. 

48  8. 

49  8. 

50  8. 

51  8. 

52  8. 

53  8. 

54  8. 

55  8 
5G8. 


2 

n 

4 

1 
•* 

3 
4 

5 

6 

7 

I 
•  • 

3 


2 
3 
1 
2 
3 


2 
3 


28 
\'.2 
G5 
70 
11 
13 
17 
34 
35 

r.2 

55 
57 
57 
CO 
I 


57  8.  7 

58  8.  9 
r:9  8.i  12 
60  8. ,  15 


Date. 


1872. 
Feb.    10 


Fob. 

Feb. 

Fob. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

J'eb. 

J\-b, 

Feb. 

I'eb. 

Feb. 

Fob. 

Feb. 

Feb. 

Feb. 

Feb. 

Fob. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 


10 
10 
10 
16 
16 
10 
16 
16 
16 
16 
17 
17 
17 
17 
17 
18 
13 
18 
23 
2:j 
23 
23 
G 
0 


Mar.  11 
Mar.  11 
Mnr.  ]l 
Mar.  1.'9 

Mar.  29 
Mar.  29 
Mar.  29 

Mar.  29 

Feb.  17 

Feb.  18 

Feb.  18 

Feb.  18 

Fob.  18 
Feb.  18 
Apr.  10 

Apr.  19 
Apr.  19 
Apr.  19 
Apr.  20 
Apr.  2\ 
Apr.  23 
Apr.  23 
Apr.  23 


Latitude 

N. 


Mav  13 


Longi- 
tude W. 


o 

/ 

// 

22  02  20 

22  00  30 

21 

5S 

20 

21 

.55  45 

01 

35 

90 

01 

20 

22  00  30 
21  59  10 
21  54  15 
21  52  20 


21 

21 


51  ]> 


21 


l\  00 

:o  10 

21  48  40 
21  44  10 
21  45  20 
21  40  45 
21  35  45 
21  J5  20 
21  10  35 
21  18  00 
21  21  2> 
21  20  00 
I'l  37  00 
21  24  05 

21  31  10 
21  37  \'Q 
21  :i5  ':5 
24  17  00 


85  23  r^ 

85  33  OQ 
83  44  15 

86  35  10 
88  32  35 
86  30  00 
86  26  10 
86  40  00 
86  38  00 
86  15  00 


86  00  15 
85  52  00 
8)  44  15 
81  54  00 


Apr. 

23 

Apr. 

24 

Apr. 

24 

Apr. 

24 

Apr. 

24 

May 

13 

May 

13 

May 

13 

May 

13 

25  03  00 
25  03  10 
25  (»3  30 
25  03  4U 

25  01  55 
24  56  30 
27  07  00 

27  07  00 
27  07  00 
27  07  30 
27  07  30 

26  17  25 
20  17 
26  17 
26  16  50 
26  16  50 
20  1ft  30 
26  16  25 
26  16  25 
26  16  20 
26  16  10 
24  34  25 

24  30  40 
24  20  55 
24  23  00 
24  19  r.o 


•Jo 
20 


Depth. 


0       1        »l 

84  57  20 

85  00  00 

85  02  40 

85  05  .^.0 

84  57  00 

84  57'26' 

H5  00  50 

85  04  10 

85  01  30 

85  00  10 

84  59  15 

85  01  45 

85  04  15 

85  09  10 

85  13  50 

82  13  10 

82  55  00 

83  14  05 
83  26  CO 

83  42  10 

84  14  00 
82  47  00 

82  51  00 

82  55  10 
84  11  00 
84  26  00 
84  36  00 
84  31  25 
84  21  20 

83  40  25 
83  37  45 
82  57  20 
XI  50  10 
^2  47  25 
8i  46  00 
82  45  30 
82  57  00 


83  02  50 
8]  09  35 
83  17  .^0  1 
83  24  Oi)  I 


Path. 
230 

317 

441 

663 

25 

no 

16i 

203 

377 

581 

403 

180 

366 

635 

963 

1,066 

040 

1,054 

1,164 

72 

105 

153 

262 

17 

22 

260 

1,127 

1.081 

1,164 

133 

134 
134 
125 

119 
12 
25 
33 
35 

40 

160 

13 

14 

15 

50 

81 

132 

123 

100 

45 

40 

23 

19 

18 


Tempers 

tores. 

1 

Kind  of  bottom. 

Locality. 

'.  J 
■<  1 

• 

E 
c 

LWkj     •••••< 


M  .     . 

Co.M 


Co.S 

('o.rky 

Co.  M.S... 
Co.S.M... 

M 

Co.S 


In  the  Yucatan  Chau 
Del. 


d) 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


74  67 

75  48 
74     42 


78  6i4 
74  51 

79  41 
76  48 


M.S 

era.  S.  brk.  Sb. . 

Co.  M i do 

crs.S.M '....do 

M 

5.M 

brk.Sh 


1 1 
78 


i  I 


rkv 


do 
do 
do 
do 
do 


TTb.S !....do 

M.  Sb.rk i  On  Yucatan  Bank. 

S.Sh  do 


40 

79     3i'J 


fne.  Co.  S 

Tll.M.    -. 

Co.  M.  S  . 
aM 


M. 


brk.  Sh 
bl.M... 
bl.M... 
Rr.M.. 


brk.Sh.Co. 


Co.  sponge 


16 
8 

15 

125 
GOO 


gr.S.  brk.Sh.... 
cr.S.  brk.Sh.  .. 
fno.^.  S.  blk.  Sp 

fiie.  (rr.  8 

wh.8.  brk.Sh... 


g 


r.S.M 


S 

gr.S.M 

gr.S.M   

gr.  S.  brk.  Sh 


In  the  Yucatan  Chan- 
nel. 

,  ...do 

..do 

do 

Sand  Key  beam  N£. 
iE. 

Noar  preceding 

do 

Sand  Key  bears  K£. 
by  N.  I N. 

Near  preceding 

North  of  Marquesas. . 

North  of  Tortugas. .. 

...do 

Northnrcst  of  Toi^u- 
gas. 

. ..  do 

do 

Off    -vrent     coast     of 
Florida. 

do 

do 

do 

do 

....do 


79   m 

76    JU 
76     4Si 

76  I  47 

7::'i   ¥i\ 
81'   40 

78V  3$i 


rky 

Co.  rky . , 


cr».S.  brk.  Sh.. 
blk.  sp.  brk.Co. 

pr.  M 

gr.M 


..do 

...do 

..do 

...do 

...do 

...do 

...do 

...do 

Southwest  of  Tortu- 
gas. 

...do 

...do 

...do 


67 
66 
be 
67 


CO 
70 
69 
G9 


r4 

75 


76  I 


70 

78 


67 
67 
61 
67 


60 

78    83 


75 
76 
74 
75 
IS 
7» 
78 
75 
74 
72 
71 
71 
71 
74 
74 

74 

76 

78 
79 


78 
78 


56 

57 


» 

79 
77    74 

77  i  7« 

80 
M     60 

78  I  67 
78.. 
78 
74 
74 
74 
79 
78 

78  «5 

78  ... 

79  .. 

82  -. 


NoTB. — Either  the  depth  or  the  position  of  GO  S.  must  be  erroneoas,  as  there  is  less  than  300  fatbomt 
there. 
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During  the  season  of  ISTT-TS  the  dredging  operations  from  Decem- 
ber to  March  were  in  charge  of  Prof.  Alexander  Agassiz,  and  were  con- 
ducted upon  the  Blake,  Lieut.  Commander  C.  D.  Sigsbee,  U.  S.  Navy, 
oommanding.  The  cruise  extended  from  Key  West,  to  Havana,  from 
Havana  westward  along  the  north  coast  of  Cuba,  from  Key  West  to 
the  Tortugas,  thence  to  the  northern  extremity  of  the  Yucatan  Bank 
and  Alacran  Beef,  to  Cape  Catoche  and  across  to  Cape  San  Antonio, 
returning  to  Key  West,  and  from  Key  West  to  the  Tortugas,  and  north- 
ward to  the  mouth  of  the  Mississippi  Kiver.  The  positions  were  orig- 
inally published  in  the  Bulletin  of  the  Museum  of  Comparative  Zoology 
at  Cambridge,  Mass.,  September,  1879.  In  giving  these  positions  on 
the  charts,  etc.,  the  word  Ag.  has  been  added  to  the  numbers  in  the 
bulletin  so  as  to  distinguish  them  from  the  dredgings  of  the  U.  S.  Fish 
Commission,  Count  Ponrtales,  etc  The  positions  from  1  Ag.  to  4t  Ag, 
are  taken  from  Sigsbee's  original  charts. 

Dredginga  made  hy  the  Blake  in  ISTT-'TS. 


J 


•a 


2Ak. 
3Ak. 
4Ar. 

5Ak. 

6Ag. 

* 

9Ap. 

10  A  g. 

11  Ag. 

12  Ag. 

13  Ag. 
UAg. 
15  A  g. 
ICAg. 

17  Ag. 

18  Ag. 

19  Ag. 

20  Ag. 

21  Ag. 

22  Ag. 

23  Ag. 

24  Ag. 

25  Ag. 
MAg. 

27  Ag. 

28  Ag. 
28  Ag. 

30  Ag. 

31  Ag. 

32  Ag. 


Latitade 

N. 


O      I       II 

23  14  00 
23  14  00 

23  31  00 
2\\  30  30 

24  15  00 
24  17  30 


Longi* 

tnde. 

W. 


Depth. 


24  44  00 
24  43  00 
24  34  00 


23  18  00 
23  14  00 
23  11  OO 
23  01  00 
23  07  00 
23  03  00 
23  02  30 
23  02  UO 
23  01  00 
23  01  00 
23  02  30 

23  04  00 

24  37  30 
24  30  00 
24  34  00 
24  36  00 
24  33  00 
24  33  00 
23  32  00 


82  25  CO 
82  25  00 
16  00 
14  00 
82  13  00 
82  09  00 


82 
S2 


801 
805 
924 
936 
152-229 
137 


83  26  00 
81  25  00 
83  16  00 


83 
83 


33  Ag.  I  24  01  00 

34Ag. 
35  Ag. 
3«Ag. 

37  Ag. 

38  Ag. 
30  Ag. 


23  52  00 
23  52  00 
23  13  00 


23  10  00 


40  Ag. 

41  Ag. 
42Aff. 


23  26  00 
23  42  00 
23  53  00 


82  21  00 
82  25  00 
82  23  00 
82  43  00 

82  43  30 

10  30 

11  00 

83  13  00 
83  H  00 
83  14  00 
83  13  00 
83  12  30 
83  30  00 

83  49  00 

84  00  00 
84  05  00 
84  34  00 
84  23  00 
88  05  00 

88  58  00 

88  56  00 
88  58  00 
69  IG  00 


88  35  00 


84  02  00 
83  13  00 
83  04  30 


111 

37 

37 

36 

742 

850>900 

785 

292 

320 

756 

310 

220 

287 

100 

190 

342 

635 

no 

392 

803 

955 

968 

1,920 

95 

Sl,400to> 

i     1,  568  i 

400-600 

804 

84 

35 

20 

14 

1.  323 
860 
620 


Locality. 


Havana. 


North  of 

do 

do 

do 

South  of  Marquesas  Keys,  Florida. . . 

do 

Only  mud  brought  tip 

Seven  miles  S.  by  W.  from  Sand  Key. 

West  of  Tortugas 

do 7. 

do 

North  of  Havana 

do 

do 

do 

Off  Mariel,  Cuba 

do 

Off  Bahia  Honda,  Cuba 

do 

do 

do 

do 

do 

do 

West  of  Tortugas 

do 


do 
.do 
.do 
.do 


North  part  of  Yucatan  Bank. 
North  of  Yucatan  Bank 


do 
do 


Tempera* 
turcs. 


*7  and  8  Ag. 


North  part  of  Yucatan  Bank 

Northwest  end  of  Al»<>r»n  Reef,  Yucatan  Bank . . 

North  part  of  Yucatan  Bnnk 

Sixteen  miles  north  of  JolboH  Islands,  southwest 
part  of  Yucatan  Bank. 

Noitliwest  of  Cuba 

do 

do 

tin  600  tathouMi, 


S 

o 

u 

3 

S 

CO 

^H 

0 

0 

73 

39) 

77 

39| 

784 

30| 

77* 

39| 

76 

m 

70 


77 
76 
76 
71 
70 


77 
77 
78 
78 
72 
73 
75 


72i 

81 
78 
74 


77 
73 


55| 


551 
501 
40 
52i 
t2 


71 

G4 
50 

40| 

58§ 

**♦ 

39| 
394 
894 
394 


404 

ti04 

4(^4 
60 


40 

394 

39|^ 


I 


t' 


1,  r 


I   ' 


It 
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Dredgings  made  by  iht  Blake,  etc. — Contiuued. 


u 
a 

.a 

a 

s 
s 

3 


43  Ag. 

44  Ag. 

45  Ag. 

46  Ag. 

47  Ag. 

48  Ag. 

49  Ag. 

50  Ag. 

51  Ag. 

52  Ag. 

53  Ag. 

54  Ag. 

55  Ag. 
.56  Ag. 
67  Ag. 

58  Ag. 

59  Ag. 

60  A  i;. 

61  Ag. 

62  Ag. 

63  Ag. 
61  Ag. 
66  Ag. 

66  Ag. 

67  Ag. 

68  Ag. 
C9Ag. 

70  Ag. 

71  Ag. 

72  Ag. 

73  Ag. 

74  Ag. 

75  Ag. 

76  A  g. 

77  Ag. 

78  A  g. 

79  Ag. 


Latitude 

N. 


// 


Longi- 
tade 


II 


24  08  00 

82  51  00 

25  3.T  00 

84  35  00 

25  S3  00 

84  21  00 

25  43  00 

84  47  30 

28  42  00 

H8  40  00 

28  47  30 

88  41  30 

28  51  30 

89  01  30 

26  31  00 

8.'»  53  00 

23  11  00 

82  21  00 

23  09  00 

82  23  00 

23  09  00 

82  21  00 

23  09  00 

82  21  30 

23  09  15 

82  21  00 

23  09  30 

82  11  30 

23  09  CO 


82  01  00 


23  25  00 
23  25  00 


83  11  00 
83  11  00 


Depth. 

t 

Locality. 

Tempera> 

tOTM. 

u 

3 

00 

i  a 

1      *. 
& 

0 

.      45 

961 

Fathom*. 
339 

South  of  Dry  Tortiigaa , 

» 

5:^9 

Northwest  of  Dry  Tortacas 

74i 

101 

...  ..do I...---.... 

75          «> 

888 

do 

"•1 

,  3 

321 

533 

118 

*1I9 

243-450 
158 
242 
175 
242 
175 
177 
242 
1.58 
480 
243 
80 
177 

122-240 

127 

80-100 

128-240 

243-458 
100 
111 
458 
50 
220 
287 
292 
154 
240 
1-29 
175 

Off  mouth  of  tho  Mitwisslppi 

744 

do 

€6    1      41J 
......  i ..,,,. 

do 

Off  Havana 

( 

do 

do 

1 

do 

1  • "***  • 

1 

do 

do 

I 

do ; 

do 



do 

( 

do 

j 

do 

i 

do 

1 

do .: 

do 

do 

do 

do 

do 

do 

OffSaiidKey 

Off  Havana 

Off  Sand  Key 

Korth  of  Bahia  Honda,  Cuba 

do 

Off  Havana 

do 

do 

do 

do 

, 

Note. — StationM  .50  to  79  wero  occopitHi  hy  Lieut.  Commander  Sigsbee  while  iu  search  of  IVntAcriaoi 
*Tho  poiuliou  or  depth  must  be  wrong,  as  there  are  1,700  fathoms  there;  perhaps  2S^  31'. 

No  dredgiugs  appear  to  have  been  taken  to  which  the  numbers  80  to 
99  in  this  series  were  originally  given,  bnt  on  the  original  chart  of 
Sigsbee's  iCruise  seven  dredging  stations  are  marked,  which  are  not 
contained  in  Professor  Agassiz's  list  in  the  bulletin.  To  these,  num- 
bers from  80  to  86  Ag.  have  been  assigned. 


u 

9 

.a 

a 

s 


^ 


Latitude 
N. 


80  Ag. 

81  Ag. 

82  Ag. 

83  Ag. 

84  Ag. 

85  Ag. 
«0  Ag. 


oil' 

22  39  00 

22  11  HO 

23  48  00 
23  52  00 
23  20  00 
23  18  30 
23  10  00 


Longi- 
tude w, 


Depth. 


Kind  of  bottom. 


Tempera- 
tuivs. 


Locality. 


a 


8t  59  00 

88  11  00 
8(>  10  30 
SO  31  30 

89  12  30 
S9  13  00 
89  16  00 


¥ath». 

1,222 

20 

1.501 

003-9 

84 

82 

91 


It.  br.  M.  and  S 

S.  and  Sh 

It.  br.  M 

It-br.M.? 

It.  br.  M 

Co.  M.  audS... 
Co.  M.andS... 


Northwest  of  Cuba 

Sontit  part  of  Cauipecho  Bank. 
Northeast  of  Campecho  Bank. . 

do 

North  edge  of  Campecho  Bank . 

do 

do 
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Daring  the  season  of  1878-'79,  the  dredgings,  from  December  to 
M»rch,  were  in  charge  of  Prof.  Alexander  Agassiz,  upon  the  Blake, 
commanded  by  Commander  J.  R.  Bartlett,  U.  S.  Navy.  The  cruise 
extended  from  Key  West  to  Havana,  from  Havana  to  Jamaica  through 
the  Old  Bahama  Channel  and  Windward  Passage,  from  Jamaica  to 
St.  Thomas,  along  the  south'  coast  of  Hayti  and  Porto  Rico.  From 
St.  Thomas  the  BlaJce  visited  Santa  Cruz,  Saba  Bank,  Montserrat, 
St.  Kitts,  Guadeloupe,  Dominica,  Martinique,  St.  Lucia,  St.  Vincent, 
the  Grenadines,  Grenada,  extended  the  dredgings  as  far  as  the  lOO- 
fathom  line  oflf  Trinidad,  returned  to  St.  Vincent,  and  finished  the 
dredging  operations  at  Barbados.  These  positions  were  also  published 
in  the  Bulletin  of  the  Museum  of  Comparative  Zoology,  September, 
1879,  and  are  distinguished  in  the  same  manner  as  the  preceding  ones. 
The  serial  numbers,  temperatures,  and  localities  are  taken  from  the 
Bulletin,  while  the  depths,  latitudes,  and  longitudes,  nature  of  bottom, 
original  numbers  of  casts,  and  letters  designating  lines  are  mainly  taken 
from  "Hydrographic  Notice  No.  0  of  1882,"  published  by  the  U.  S.  Hy- 
drographic  Office,  with  the  exception  of  about  a  dozen  hauls,  to  which 
no  latitudes  or  longitudes  are  affixed. 
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Dllowiug  stations  were  occupied  by  Commander  J.  R.  Bartlett 
BlakCj  from  February  to  May,  18.S0.  They  are  all,  except  llie 
•ee,  in  the  western  Caribbean,  between  Cubfi,  Jamaica,  and 
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I 

■r 


I 


The  following  stations  were  occupied  by  the  BlaJce  during  the  dredg- 
ing cruise  of  the  summer  of  1880 : 

Stations  301  to  308  are  on  the  lines  ran  off  the  northeastern  extremity  of  GeorgeV 

Bank. 
Station  309  is  int-ermediate  between  the  northeastern  extremity  of  Geor^^e^s  Bank 

and  the  next  line  ran  off  Newport,  which  includes  stAtioiis  310  t4)  312. 
Stations  313  to  318  are  in  a  line  normal  to  the  coast  in  about  latirnde  3*2*^  north. 
Stations  319  to  323  are  in  a  line  parallel  to  the  coast  in  the  so-called  axis  of  the  Golf 

Stream. 
Stations  324  to  329,  south  off  Cape  Hatteras. 
Stations  330  to  333,  north  off  Cape  Hatteras. 
Stations  334  to  339,  east  off  Cape  May. 
Stations  340  to  347,  normal  to  coast  southeast  off  Montauk  Point. 

Dredginga  by  the  Blake  in  1880. 


B 

a 


£ 


301  A^. 
3U2  Ag. 

303  Ak. 

304  Ag 

305  Ag. 

306  Ag. 

307  Ag. 
3n«  Ag. 
3U9  Ag. 

310  Ag. 

311  Ag. 

312  Ag. 

313  Ag. 

314  A  g. 

315  Ag. 


A 
A 

A 
A 
A 
A 
A 
A 
A 
B 
B 
B 
C 
C 


316  Ag. 

C 

317  A  g. 

C 

31H  Ag. 

C 

319  Ag. 

C 

3*i0  Ag. 

C 

321  Ag. 

C 

322  Ag. 

C 

323  Ag. 

C 

324  Ag. 

C 

325  Ag. 

1) 

326  Ag. 

D 

327  Ag. 

D 

328  Ag. 

E 

329  Ag. 

E 

3:iO  Ag. 

E 

331  Ag. 

£ 

332  Ag. 

£ 

33 »  Ag. 

£ 

334  Ag. 

F 

335  Ag. 

F 

336  Ag. 

F 

337  Ag. 

F 

338  Ag. 

F 

330  Ag. 

F 

340  Ag. 

G 

34J  Ag. 

G 

342  Ag. 

G 

343  Ag. 

G 

344  Ag. 

G 

345  Ag. 

G 

346  Ag. 

G 

347  Ag. 

G 

1880. 
June  28 
June  28 


Jnne 
Jane 
June 
June 
June 
Jnne 
Juno 
July 
July 
July 
July 
Jaly 
0       July 


28 

28 

28 

29 

29 

29 

30 

1 

1 

1 

12 

12 

12 


July  12 
July  12 
July  12 
July  13 
July  13 
July  13 
July  14 
July  14 
July  14 
July  14 
July  14 
July  15 
July  15 
July  15 
July  16 
July  16 
July  17 
July  17 
July  18 
July  18 
July  18 
July  18 
July  18 
July  18 
July  20 
July  20 
July  20 
July  20 
July  21 
July  21 
July  21 
July  21 


o 

a 


3 

4 

6 

8 

9 

12 

16 

19 

22 

1 

3 

6 

3 

4 

6 

9 

11 

14 

20 

21 

23 

29 

31 

33 

1 

2 

9 

1 

4 

13 

17 

21 

23 

1 

4 

5 

6 

8 

10 

2 

5 

6 

8 

12 

13 

14 

15 


Latitade 

N. 


n 


o      t 

41  26  55 

41  30  00 


41 
41 


30 
05 

50 


41  34  30 
41  35  00 
33  15 
32  50 
41  20  45 
41  24  45 
40  11  40 
39  59  00 
39  59  20 
39  50  30 
32  31  50 
32  24  00 
32  18  20 

32  07  00 
31  57  00 

31  48  50 

32  25  00 
32  33  15 

32  43  25 

33  10  00 
33  19  00 
33  27  20 
33  35  20 

33  42  15 

34  00  30 
34  28  45 

34  49  40 

35  41  03 
35  44  40 
35  45  30 
35  45  25 
38  20 
38  22 
38  21 
38  20  08 
38  18  40 

38  16  45 

39  25  30 
39  38  20 
39  43  00 

39  45  40 

40  01  00 
40  10  15 
40  25  35 
40  59  00 


Longi- 
tude W. 


iDepth 


o   /  n 

66  03  00 
66  00  00 

6')  54  .'{0 
65  57  30 
6.')  51  25 
65  55  00 
65  47  10 
05  35  30 
68  22  01) 
70  18  45 
70  11  30 
70  11  00 
78  45  00 
78  44  00 
78  43  00 

78  37  30 
78  18  35 
77  51  50 
77  42  3(1 
77  30  10 
77  20  30 
76  32  15 
76  12  30 

75  53  30 

76  00  00 
76  00  50 
76  10  30 
75  22  50 
75  14  40 
74  31  00 
74  40  20 
74  48  00 
74  5*)  30 
73  26  40 
73  33  40 
73  32  00 
73  23  20 
73  18  10 
73  10  30 
70  58  40 
70  56  00 
70  5:>  25 
70  5>  00 

70  58  00 

71  04  30 
71  10  30 
71  22  30 


Nature  of  bottom. 


Fatk. 
71 
73 

306 
139 
810 
524 
980 
1, 242 
304 
260 
143 
466 
75 
142 
225 

229 

334 

337 

262 

2,57 

233 

362 

467 

1,38(( 

647 

464 

178 

l,63-» 

U03 

1.047 

898 

263 

65 

395 

89 

197 

740 

922 

1.186 

1.394 

1.241 

1, 002 

732 

1-29 

71 

43i 

24 


Tempeiv 
tores. 


c 

0 


Yellow  sand,  black  Bpecka  

Yellow    sand,    black    specks, 

shells. 
Gray  ssnd.  black  specks,  mad. 

No  specimen 

Darlc-gray  mud,  sand,  stones . . 

do i 

Dark-gray  mad ! 

Dark-gray  mad,  sand 

Green  mud ' 

Green  sand,  black  specks ' 

Dark-green  mud.  gr€»f  n  sand  . . 
Fine  gray  Hand,  black  specks. . 

Green  sand,  black  s|>ecks 

Green     sand,     black   specks, 
broken  shell. 

Pebbles 

Hani    

Coral,  shell  

Coral  sand      

Grav  sand,  black  specks,  shells 

Globii^erina,  onz.e 

Coral,  sand,  globigerina,  ooze  . 

Globifferina,  ooze 

cVo 

do 

Uo 

do 

do 

do   

Glohigerina.  ooze,  clay 

Globigerina,  ooze 

ao 

Clay 

Glolt)luorina,  oose,  clay 

Gray  Siind,  black  specks 

Fioe  gray  sand,  mud 

Globigerina,  ooze 

do 


S3 

61 
6i 

59 
68 
65 

m^ 

"1| 
8.' 


4«t 
44 

a 

4! 

454 

4» 

is 


.do 
.do 

.do. 


Bl  lie  clay 

Green  sand 

do 

Green  mud.  broken  shell,  sand 

Green  mud  

Coarse    black    sand,     yellow 
specks. 


I^^k 

48 

85 

4-*. 

^: 

4" 

M 

4'4 

84i 

SI 

84 

5=! 

•  •  •  w 

4*^ 

83 

^ 

84 

84i 

S 

84i 

•»» 

»'. 

♦1 

84  Ji 

^ 

Mi 

u 

85 

>* 

81 

3S 

79J 

4ii 

79 

'H 

41 

77^ 

:-^ 

^^ 

4-. 

79 

9* 

79 

3S 

78 

9 

76J 

> 

76 

:* 

76* 

9 

751 

3t^ 

T4| 

51 

73 

51 

75i 

41 
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DREDGING  STATIONS  OF  THE   CHALLENGER  IN  THE    AT- 
LANTIC OCEAN,  1872  TO  1876. 

The  British  steamer  Challenger  left  England  for  her  scieutitic  trip 
around  the  world  in  December,  1872,  and  returned  to  England  in  May, 
1876.  She  was  under  the  command  of  Captain  Nares,  and  the  scientific 
operations  were  under  the  charge  of  Dr.  (afterward  Sir)  Wyville 
Thompson. 

The  serial  numbers  in  the  following  table  are  those  of  the  stations  at 
which  serial  temperatures,  traw lings,  and  dredgings  were  obtained,  not 
those  of  the  soundings,  which  had  a  separate  numbering,  running  up  to 
504.  This  table  includes  only  the  stations  in  the  Atlantic,  and  of 
these  only  tho^e  at  which  dredgings  and  trawlings  were  made  are  given, 
except  from  No.  22  to  No.  59  (including  all  stations  in  North  American 
waters).  For  these  all  stations,  which  includes  also  all  the  soundings 
made,  are  given,  and  they  are  placed  upon  the  accompanying  charts. 
In  the  ninth  column,  D.  signifies  dredging;  T.  trawling. 

Dredging  stations  of  Challengei^  1872  to  1876. 


a 

a 
"A 

3 


Date. 


Latitude. 


1872.     ;    o    /    // 
Dec   30  I  41  58  UO 


1873. 

\c     Jan.  1  ^ 

Id    Jan.  2 

II    1  Jan.  13 

II  a    Jan.  13 

II  jt    Jail.  15 

III       Jan.  15 


IV 
V 

VI 
VII 
Vll/ 
Vllp 
VIU 
1 

2 

3 

5 

8 

0 
11 
12 
13 
14 
16 
18 
20 
22 
23 
23a 
236 
24 

24a 

26 

26 

27 


Jan.  16 
Jan.  28 


Jan. 
Jan. 
Feb. 
Feb. 
Feb.  12 
Feb.  15 


30 

31 
o 

10 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
>lar. 

Mar. 
Mar. 
Mar. 
Mar. 


14 
15 
15 


40  23  00 
39  55  m 
38  10 
:i8  05 

36  58 

37  02 
30  25  00 
35  47  00 


00 
00 
00 
00 


36  23  00 
35  20  00 
32  27  10 
28  35  00 
28  03  15 
27  21  00 


17  ,  25 

18  25 
21  !  24 

25  23 

26  i  23 
1 


;  22 
i  21 

I  21 


3 

4 

5  21 
7  20 
10  19 
12  18 
18 
18 
18 
15  I  18 
25  18 


52  00 
45  00 
20  00 
12  00 

23  00 
45  00 
57  00 

38  00 
01  00 

39  00 
41  00 
56  00 

40  00 

24  00 
26  00 
28  (M) 
38  oO 


25  18  43  30 

26  10  41  00 

27  21  26  00 

28  I  22  49  00 


Longi- 
tude. 


O        I       II 

9  42  00 


9  43  00 
10  05  00 
9  14  00 
9  39  00 
9  14  20 
14 


9 

8 
8 


00 
12  00 
23  00 


11  18  00 
13  04  00 
16  40  :\Q 

16  05  00 

17  27  00 
16  55  00 

19  22  00 

20  14  00 
24  28  00 
32  56  00 
35  11  00 
40  37  00 

43  29  00 

44  39  00 
40  29  00 
50  33  00 
.■)5  13  00 
59  35  00 

62  56  00 

63  28  00 
63  31  15 
63  35  00 
65  05  30 

05  05  00 
65  "'■ 


Depth. 


Fath. 
1, 125 


950 

1.975 

470 

1, 270 

525 

900 

600 

1,090 

1.525 
2, 125 
1,500 
78 
620 
1.890 

1.945 

1,525 

2,  740 

2,700 

3, 150 

2,  575 

2,025 

1,900 

1.950 

2,  435 

2,  650 

2.  975 

1.420 

450 

460 

590 

390 

625 


Nature  of  bottom. 


Blue  mad. 


Hard  ground 

Blue  mad 

Green  mud 

Blue  mud 

.  ...do 

do 

do 

Globigerina,  ooze 


Tempera- 
tures. 


9 


s 


...do 

.-do 

Volcanic  mud  ... 
Volcanic  aand . . . 
Volcanic  mud  . . . 
Globigerina,  ooze 


do 

Hard  fround — 

Red  clay 

— do 

...do 

Globigerina,  ooze 
. .  ..do.. 

I  •  •  •  Uv  «•*•••  ••••«> 

•     a   •    •  llv   •»••«••••««• 

, do...... 

Red  clay 

do 

Pteropod,  ooze  . . 

do 

—  do 

do 


do 

Red  clay 

..do... 

do... 


57 
57 
57 
57 
60 
60 
60 
61 

58 

60 

63 

64 

64.5 

64.5 

67 
65 
68 
67 
69 

73 
72 
74 
74 
74 
75 
76 
76 
76 
70 
76 

76 
76 
76 
75.5 


a 

o 

o 


36 

37 


54 
38.5' 


36.8 

36.8 

37 

37 

36.8 

36.5 

36.9 

36.8 

36.8 

36.2 

36 

36 

38.4 


CO 

3 
■*» 

a 
B 


s 


36.2 


Locality. 


D. 

Cape  Finiaterro  to 

Gibraltar. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

D&T 

Do. 

T. 

Gibraltar    to  Ma- 

1      deria. 

T. 

1        Do. 

T. 

Do. 

T. 

Uu. 

D. 

Canary  Islandd. 

D. 

Do. 

D. 

Teneiiffo  to  Som- 

brero Island. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

T. 

Do. 

D. 

Do. 

D. 

Do. 

D. 

Do. 

T. 

Do. 

D. 

Otf  Sombrero. 

D. 

Do. 

D. 

Do. 

D. 

St  Thomas  to  Ber- 

muda. 

D. 

Do. 

D. 

Do. 

Do 

Do. 
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Dredging  stations  of  Challenger^  etc. — Cooiinaed. 


»' 
t 

i 

1 


I 


Latitade. 


28 

29 

30 

31 

32 

3'2a 

326 

82e 

32il 

32<! 

3y 

32^ 

S3 

33a 

336 

84 

35a 

356 

35c 

36 

37 

88 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

60 

51 

52 

52a 

53 

64 

55 

55a 

556 

56 

56a 

57 

57a 

576 

58 

59 

60 

61 

63 

64 

68 

69 

70 

71 

73 

76 

76 

78 

79 

83 

85 

87 
K» 
92 
98 


1873. 
Har.  29 


Mar.  31 
Apr.  1 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr.  21 
Apr.  21 
Apr.  21 
Apr.  22 
Apr.  22 
Apr.  22 
Apr.  22 
Apr.  24 

Apr.  25 
Apr.  27 
Apr.  28 
Apr.  29 
Apr.  30 
May 
May 
May 
May 
May 
May 
May  20 
May  21 
May  22 
May  23 
May  24 
May  26 
Mav  27 
May  28 
May  28 
Mav  29 
May  29 
May  29 
May  30 
May  30 
May  30 
June  13 
June  14 
Jane  10 
June  17 
June  19 
June  20 
June  24 
June  25 
June  26 
June  27 
June  30 
July  2 
July  3 
July  10 
July  11 
July  15 
July    19 


Longi- 
tude. 


North. 


II 


TTMt. 


24  39  00     65  25  00 


31 
31 


32 
32 
32 


27  49  00 
29  05  00 
'iK  00 
49  00 
32  01  00 
32  10  00 
17  30 
19  00 
19  30 
32  20  40 
32  21  25 
32  21 
32  31 
32  32  30 
32  33  55 
32  39  00 
32  26  00 
32  15  00 
32  07  25 
32  18  00 


30 
10 


33  03  00 

34  03  00 

34  51  00 
36  05  00 

35  58  00 

36  23  00 

37  25  00 

38  34  00 

40  17  00 

41  14  00 
43  04  00 
43  03  00 

42  08  00 
41  19  00 

39  44  00 
38  16  00 

36  30  00 
34  51  00 

33  20  00 
32  46  00 
32  07  35 
32  08  45 

10  45 

11  07 
32  09  30 
32  09  45 
32  37  00 

32  54  00 

34  28  00 

34  54  38 

35  29  00 

35  35  00 
38  03  19 
38  23  00 
38  25  00 
38  18  00 
38  30  00 
38  38  00 
38  11  00 

37  20  00 

36  21  00 

33  13  00 
2d  42  00 


32 
32 


64  59  00 

65  01  00 
65  00  00 
64  55  00 
64  51  00 
64  52  00 
64  39  0:> 
64  40  00 
64  40  35 
64  38  15 
64  37  15 
04  35  55 
64  42  55 
64  46  00 

64  52  18 

65  06  00 
65  09  00 
65  08  00 
65  04  00 

65  38  08 

66  32  00 

67  32  00 

68  30  00 

69  54  00 

70  35  00 

71  46  00 

71  40  00 

72  10  00 
66  4S  00 
65  46  00 
64  05  00 
63  39  00 
63  39  00 
63  12  00 
63  22  00 
63  17  00 
63  40  00 

63  69  00 

64  37  00 
64  39  00 
64  53  45 
64  59  35 

64  58  20 

65  03  20 
65  07  35 
65  10  SO 
64  21  00 
63  22  00 
68  56  00 
56  38  00 
50  53  00 
50  27  00 
39  19  00 
37  21  00 
35  50  00 
34  48  00 
31  14  00 
28  28  30 
27  09  00 
25  13  00 
23  31  00 
18  13  00 
18  06  00 


Depth. {Nature  of  bottom. 


FaOi. 
2,850 

2.700 

2,600 

2.475 

2,250 

1,820 

950 

780 

380 

120 

125 

265 

435 

175 

640 

1, 370 

2.450 

2.100 

1,950 

30 

2,650 

2,600 

2.850 

2,675 

(2,500) 

2,425 

(2,600) 

1,700 

1,240 

1,350 

1,340 

51 

85 

1,250 

2.020 

2,800 


Red  clay 


2,650 
2,650 
2,500 
1,775 
1, 325 
1,075 
506 
690 
1,250 
1,575 
1,500 
2,360 
2,675 
2,850 
2.750 
(2,700) 
2, 175 
2,200 
1,675 
1,675 
1,000 
4.50 
9(K) 
1,000 
2.  025 
1,650 
1,125 


...do 

do 

Globigerina^  ooze 

. .  do  - 

...do. 

Coral,  mud 

...do  

...do 

do 

Hard  ground 

..do 

Corsd,  mud 

Sand 

Mud 

do 

G  lobi  gerina,  ooze 

do 

...do 

Coral   

Globigerina,  ooze 


..do  

Red  clay    . 
Blue  mud. 


Blue  mud 


Bine  mud 

do 

do 

do...... .... 

Rock 

Gravel,  stones. 

Blue  mud 

do 

..do 


Julv   21     25  49  00  '  20  12  00     l.O^S 
July    23  I  22  18  00     22  02  00  ;  2,400 


July   20 
Aug.  14 


1' 


9  21 


(Ml 
00 


24  41  00 

18  28  00 


1,975 
1,750 


Red  clay 

do  

Globigerina,  ooze 

do 

Coral,  mud 

do 


Coral,  mad 

do 

Globigerina,  ooze 

do  

Red  clay 

Red  mud 

Rod  clay 

do 

Globigerina,  ooze 

do 

do. 

do 

Pteropod,  ooze.. 
Volcanic  mud... 
Pt^ropod,  ooze.. 
Volcnnic  mud... 
Globigerina,  ooze 

do 

Volcanic  mud. .. 


71.5 


Rock 72 

Globigerina, oore    73.  5 

. . .  tlo 

do 


36.5 
3ft.5 


36.5 

36.5 
36.5 


3&3 


37.2 
36.3 
36.2 
36.2 


38.2 
36.2 

ias' 

39.4 
46'" 


36.6 

74.7    

7K,  2     36.  7 


D. 


D. 


Localit}. 


lOV    \  Awe.  ^^       5  4*  Oft     14  20  00     2.  .500  ,  Blue  mud    ;  79.2 

10 \    \  Aug.  'rA  \   *i  1^  ViVi  \  *ivi  Vi\  viVi  \  i.,**5ft  \  v:A'(iV>v?^T\na,oozo '  78 
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Dredging  ataiions  of  Challenger,  etc, — Continued. 


.a 

E 

a 

1 


Date. 


Latitude. 


LoDgi- 
tude. 


IM 

107 
109 


120 

121 

1^*2 

\22b 
\2io 

124 
126 
[26a 
L20 

190 
131 
133 
134 


1873. 


Aug. 


25 


Aug.  2G 
Aug.  28 


Sept    9 


S<»pt 
Sept. 
Sept 
Sept. 
Sept. 
Svpt. 
Sept. 
Sept. 
SepU 


9 
10 
10 
10 
10 
U 
12 
12 
30 


North. 

0  I      II 

1  47  «H) 

1  22  00 
0  55  38 

South. 
8  37  00 

8  28  00 
0  05  OU 

9  hi  00 
9  09  00 
9  10  OO 

10  11  00 
10  46  00 
10  45  00 
20  13  00 


Depth. 


Wett 

O      I      n 

24  26  00 

26  36  00 
29  22  35 


34  28  00 

34  31  00 

34  50  00 
M  hi  00 
31  .53  (Mj 
31  40  00 

35  22  00 

36  Ort  00 
30  (9  00 
35  19  00 


Oct      3  26  15  00 

Oct       6  29  35  (H) 

Oct.  11  i  35  41  00 

Oct  14  36  12  00 


13Sa    Oct.    16 


I35e 
35d 
.35« 


Oct 
Oct 
Oct 


17 
17 
18 


^  Oct.  18 
•36g  Oct.  18 
2*i       Oct    20 


37  16  50 

37  25  30 
37  25  «)0 
37  21  00 

37  14  •15 
37  10  50 
36  43  00 


32  56  00 
28  u9  00 
20  55  00 
12  16  00 

12  45  15 

12  28  30 
12  30  30 
12  22  30 


Fath. 
1,850 

1,500 
104 


675 

500 
350 
120 
32 
400 

1,600 
770 
700 

2,150 

2,  350 
2,  275 
1.900 
2,  026 

75 

110 

72 

1,000 


12  20  15  ;  1,100 
12  18  30  I       550 


37 
41 
42 
43 


Oct 
Dec. 
Dec. 
Dec. 


23 
17 
18 
19 


'      1876. 
13     I  Jan.    20 


14 
14a 
15 
16 


18 
20 
21 
22 
23 

Si 

r25 

131 
(32 
133 
(34 
(35 


(37 
(38 
^3 

Mi 


4» 


Jan. 
Jau. 
Jan. 
Feb. 


21 

26 
3 


7  13  00 

Eaat. 
1  34  00 
18  36  00 

18  37  00 

19  24  00 

'      Went. 
52  20  00     67  3J  00 


35  .59  00 

34  41  OC 

35  04  00 

36  48  00 


2,100 


2.550 

98 

1.-.0 

1,  UOO 


51  35  00 
51  24  itO 
40  00 
32  OU 


51 
51 


Feb.      8     48  37  00 


39  00 
46  00 

Ul  .50  tM) 
58  06  00 


65 
6! 


55  17  00 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 


11 
14 
25 
26 

28 


42  32  00 
37  17  00 
35  02  04 » 
35  20  00 
35  39  00 


I 


50  29 
W.\  52 
53  15 
53  42 
50  47 


Feb. 

29 

36  09  no 

Mar. 

2 

36  44  00 

Mar. 

9 

37  47  00 

Mar. 

20 

37  29  Ou 

Mar. 

13 

35  36  00 

Mar. 

14 

35  45  00 

Mar. 

16 

32  24  00 

00 
00 
00 
00 
00 

48  22  00 
40  16  00 
30  20  00 
27  ::l  00 
21  12  00 
18  31  00 
13  05  00 


I 


70 

no 

12 
4 

1.035 

2,040 

GOO 

13 

21 

1,900 

2, 800 
2,  (J50 

1,  715 

2,  2(10 
2,  025 
1,  915 
1,  425 


Nature  of  bottom. 


Globigerina,  ooze 


...do 

Hard  ground. 


Red  rood 


...do., 
...do  . 
...do.. 
...do.. 
...do., 
...do., 
l.do.. 
. . .  do . , 
...do.. 


Bed  clay 

Olobigerina,  ooze 

do 

— do 

Hard  ground, 
BbeliH,  gravel. 


Hard  s  r  o  u  n  d, 
Ahella,  gravel. 
Hard  ground   . . 


Red  clay 

Green  sand 

...do 

Globigcrina,  ooze 


55     Sand 


...do 

Hard  ground. 
Sand,  gravel. . 
Mud 


Hard  ground, 
gravel. 

Bluemud 

Green  aand 

Mud 

Sand,  ehells 

Blue  mud 


...  do 

Globigcrina,  ooze 

do 

—  do 

Ptoropod.  ooze.. 


Mar.  19  I  24  .18  00  \  13  36  00  1,240        .  do 

Mar.  21  I  21  15  oo  ]  14  02  00  1,090  Globigfriua,  ooze 

Mar.  27       8  0.{  OO  14  27  00  425  Volcunio  H^iud. . . 

Apr.  3  !     7  54  20  i  14  28  20  420    .    ..do 


Apr.     6 
Apr.     0 


2  42  00 


14  41  00 


Xorth.     I 

3  10  00  I  14  51  (M) 


2,  350     G  lol)i;;crh:::,  «x)ze 
2, 450)       


Tempera- 
tures. 


SB 

u 

a 


o 
78.8 

78.8 
77.7 


78 

78 

77.5 

77.6 

77.5 

77.5 

77.5 

77 

77 

74 

69 
65 
58 
63.5 

54 

54 
54 
53.5 

53.5 

54 

54 


56.1 
66.5 
6.5.5 
73 


48.2 


48 
49 
50 
51.2 

46.7 

57.5 
67.5 
73.5 
71.5 
73.5 

71.5 

70.8 

64.5 

04 

67 

68.5 

73.6 


S 

o 


o 
36.6 

37.9 


34.2 

34.7 
34.6 
35.4 
36 


36.2 


34.5 
49.5 
47 
35.6 


47.8 


46 

41.8 


35.7 

33.7 
37.2 


33.1 

32.6 

32. 7 

35.4 

34 

.35.3 

35.8 

37 


VI  37.2 

76.  5  i  36.  ? 


80.8 
82 


% 

a 


S 


T. 
D. 


T. 

T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
D. 

T. 
T. 
T. 
D. 

D. 

D. 
D. 
D. 

D. 
D. 
D. 


D. 
D. 
D. 
D. 


T. 


T. 
T. 
D. 
D. 

T. 


T. 
T. 
T. 
T. 

T. 
T. 
T. 
T. 
T. 
T. 
D. 


D. 
D. 
D. 

D. 


40.3 

I 

82.7  [  34  D. 

H4    y [  D. 


Locality. 


Cape  de  Verdes  to 
St  Paul's  Rocks. 
Do. 
Do. 


Between    Pemam* 
bucoand  Babia. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Babia   to   Tristan 
da  Cunha. 

Do. 

Do. 

Do. 
Off  Tristan  da 
Cunha. 

Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Tristan  da  Cnnha 
to  south  of  Cape 
of  Good  Hope. 

Do. 

Do. 

Do. 

Do. 


St  raits  of  Magellan 
to  Falkland  Isi- 
unds. 
Do. 
Do. 
Do. 
Falkland     Ii»lands 
to  Rio  de  la  Plata. 
Do. 

Do. 

Do. 

Do. 

Do. 
Rio  de  la  Plata  to 
Tristan  daCuuba. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Tristan  da  Cuuha 
to  Ascension  Isl' 
nnds. 

Do. 

Do. 

Do. 
AHceiision  towards 
Cape  de  Verdes. 

Do. 


\ 


l>o. 
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DEEP  SEA  DREDGINGS  OF  LE  TRAVAILLEDU. 


t    ! 

?    1 


I 


4 


Abstract  of  deep-sea  dredgings  in  the  Bay  of  Biscay,  the  Atlantic  Ocean,  and  the 

terraneaUj  by  the  French  dispatch  boat  Le  TravaUleur. 

f Under  the  conimaDd  of  M.  E.  F.  Richards.  Lientenniit  de  VaiMcaa,  bv  a  commiaaioD  of  natonluli 

of  which  M.  Milne  Edwards  was  presideot.  | 

BAY  OF  BISCAY  IN  1880. 


/ 


Nam  bar    of 
dredging. 

Poaitioos. 

• 

• 

a 

Fathi. 

230 

;>•>/ 

364 

181 

177 

313 

205 

338 

530 

517 

013 

252 

67 

384 

1,  ,340 

1,450 

.538 

1,042 

1,235 

1,481 

658 

740 

605 

80 

171 

361 

104 

110 

127 

91 

91 

91 

84 

87 

96 

77 

217 

817 

651 

1,044 

1,072 

744 

68 

111 

81 

C8 

664 

344 

601 

592 

171 

113 

361 

183 

591 

525 

541 

1,105 

656 

500 

96 

115 

91 

410 

334 

445 

631 

Dates. 

r 

Latitude. 

LoDgitiide. 

0  /      " 

1  55  15 
1  54  45 

1  53  40 

2  10  35 
2  11  45 
2  13  05 
2  14  45 
2  15  00 
2  16  45 
2  15  05 
2  14  30 
2  25  00 

2  40  10 

3  02  50 
3  02  45 
3  01  15 
3  17  20 
3  41  45 
3  38  20 

3  35  55 

4  09  35 
4  08  2:> 
4  01  45 
4  10  45 

3  44  15 

4  28  35 
4  31  45 
4  34  45 
4  37  50 
4  46  35 

4  50  55 

5  02  25 

5  11  40 

6  20  35 
5  27  15 
5  21  15 
5  05  05 
4  23  45 
4  02  15 
3  32  15 
3  27  45 
3  29  45 
3  27  20 
3  23  05 
3  16  45 
3  11  00 
3  09  15 
3  15  55 
3  04  55 
2  54  55 

2  55  00 

3  00  00 
2  55  40 
2  54  15 
2  46  30 
2  45  15 
2  45  10 
2  30  15 
2  14  35 
2  11  35 
2  02  35 
2  01  35 
2  01  45 
2  07  15 
2  06  45 
2  06  30 

I        20825 

Character  of  bottom. 

July  17 

1 
2 
3 
4 
5 
G 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
20 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
50 
60 
61 
62 
63 
6t 
6.-) 
66 

North. 

43  38  00 
43  36  00 
43  35  25 
43  33  10 
43  33  30 
43  36  55 
43  37  55 
43  38  15 
43  30  55 
43  40  35 
43  41  45 
43  33  30 
4:j  37  05 
43  36  45 
43  41  15 
43  42  30 
43  39  rtO 
43  47  00 
43  44  30 
43  46  10 
43  38  00 
43  38  25 
43  35  30 
43  32  40 
43  35  10 
43  35  30 
43  37  25 
43  39  30 
43  40  15 
43  39  45 
43  39  45 
43  45  00 
43  49  30 
43  54  30 
43  57  30 
43  38  30 
43  38  30 
43  41  30 
43  36  40 
43  30  .50 
43  .39  05 
43  36  45 
43  35  00 
43  34  30 
43  34  05 
43  33  25 
43  37  20 
43  36  30 
43  38  00 
43  38  00 
43  33  20 
43  34  15 
43  31  10 
43  34  20 
43  .35  40 
43  36  45 
43  39  25 
43  40  00 
43  40  35 
43  40  55 
43  41  20 
43  41  20 
43  46  00 

1  43  45  30 
43  46  00 
43  46  50 

\      Aa'i&4& 

Soft  gray  raud. 
Soft  yellowish  mad. 

Do 

Do 

Mud. 

July  19 

Mud. 

Do 

Do 

Yellowish  muddy  aand. 
Gray  mud. 

Do 

Rock. 

Do 

Do 

Gray  mud. 
Mu(t. 

Du 

Do 

Two  kiudsofmud,  upper  layer  yeUowiik 
Sofr  mud. 

Do 

Mud. 

Jaly20 

Do 

Mud  and  gravel. 
SAud  and  mud. 

Do 

Mud. 

Do 

Mud. 

Do 

Mud. 

Jl1v22 

No  bottom. 

*Do 

Mixed  rand  and  mad. 

Do 

Mud. 

July  23 

Mud. 

Do 

Mud. 

Do 

Mud. 

Do 

Sand,  gravel,  ahell. 

Do 

Saud,  gravel,  shell. 

Mud. 

Speckled  sand. 

Sand. 

Kock. 

Do 

Do 

Do 

Do 

Do 

Black  sand. 

Do 

Speck le<l  sand  shell. 

Do 

Black  sand. 

Jaly  24 

Speckled  saud,  gra^ol* 

Do 

Black  aand,  gravel. 

Do 

Black  sand,  graveL 
Black  aand. 

Do 

Do 

Sand,  graveL 

Do 

Do 

Sand,  eight  different  layers. 
Mud. 

Julv26 

Mud. 

'Do 

Mud. 

Do 

Do 

Mud. 

Kock,  gravel. 

Do 

Mixed  sand  and  mad. 

July27   

Mixed  gray  aand  and  mad. 

Do 

Broken  sheila. 

Do 

Do 

Do 

Do 

Do. 

Do 

Mud. 

Mud. 

Mud. 

Mud. 

Mixed  aand  and  mud. 

Speckled  aand,  graveL 

Do 

Do 

Sand. 

Do 

Mud. 

Do 

Mud. 

Do 

Mud. 

Do 

No  bottom. 

July  28 

Do 

Do... 

Do 

Do 

Mud. 

Mud. 

Rock. 

Mud. 

Sand. 

Do 

Mild. 

Do 

Shell  and  ooraL 

Do 

Soft  mud. 

Do 

Mud. 
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tutract  of  deep-sea  dredgings  in  the  Bay  of  Biscay j  etc. — Continned. 
BAY  OF  BISCAY  IN  1880— Continued. 


Positions. 

a 

If 

t 

^ 

w 

Character  of  bottom. 

Latitude. 

Longitude. 

sz; 

c^ 

North. 

WetL 

O      «      1/ 

O      t      II 

Fatht. 

!•••••••• 

68 

43  32  35 

2  09  30 

167 

Mud. 

69 
70 

43  36  20 
43  37  45 

2  17  CO 
2  30  00 

308 
930 

Mud. 

Mud. 

■•• •••••• 

71 

43  87  30 

206  20 

625 

Mud. 

72 
73 

43  33  45 
43  32  40 

1  59  15 
1  52  50 

349 

77 

Mud. 

Fine  san^ 

!•«•••••• 

74 

43  35  00 

1  52  55 

93 

Sand. 

75 

43  36  30 

1  53  35 

%n 

Mud. 

1 

76 

43  37  30 

1  53  45 

449 

Mud. 

77 

43  37  50 

1  51  55 

449 

Mud. 

78 

43  38  00 

1  47  30 

155 

Mud. 



79 

43  40  15 

1  50  55 

77 

Sand. 

80 

43  41  25 

2  02  10 

91 

Sand. 

81 

43  42  25 

1  53  00 

77 

Mud. 

82 

43  41  15 

1  47  00 

78 

Mud. 

83 

43  40  30 

1  45  15 

73 

Mnd. 

84 

43  39  00 

1  45.10 

74 

Mud. 

85 

43  37  40 

1  45  35 

204 

Mnd. 

86 

43  85  40 

1  43  55 

336 

Mnd. 

87 

•  43  33  55 

1  44  05 

71 

Mud. 

88 

43  83  80 

1  42  05 

66 

Sand. 

80 

43  36  00 

1  42  05 

73 

Sand. 

90 

43  37  15 

1  42  05 

74 

Mixed  sand  and  mud. 

91 

43  88  25 

1  42  00 

239 

Soft  mud. 

92 

43  39  20 

1  41  40 

135 

Mud. 

93 

43  40  10 

1  40  55 

79 

Mixed  sand  and  mnd. 

94 

43  39  30 

1  38  25 

314 

Mixed  sand  and  mud. 

95 

43  38  20 

1  38  30 

74 

Mud. 

•   •••     •••■ 

96 

43  38  ]5 

1  40  05 

149 

Mud. 

97 

43  39  05 

1  40  25 

151 

Rock. 

98 

43  40  25 

1  39  55 

79 

Sand.  rock. 

90 

43  40  30 

1  38  30 

179 

Gray  sand,  rock. 

100 

43  40  H5 

)  38  10 

238 

Mud. 

101 

43  40  30 

1  35  10 

179 

Soft  green  mud. 

]02 

43  86  50 

1  57  45 

612 

Mud. 



103 

43  35  40 

1  55  30 

514 

Mud. 

IN  THE  ATLANTIC  IN  1881. 


11E& 


1 

2 

3 

4 

5 

6 

7 

30 

31 

81 

32 

32 

33 

33 

34 

35 

36 

36 

37 

38 

89 

39 

a39 

639 

40 

41 

42 

43 

44 

45 


43  00  40 
41  43  00 
89  47  50 
38  08  50 
38  05  00 
36  55  20 
36  38  20 

35  24  45 

36  27  15 

36  27  15 

37  15  20 

37  15  20 

38  15  20 
38  15  20 
38  18  00 

38  18  30 

39  33  00 
39  31 
44 
44 

44  05  00 
44  04  45 
44  05  00 
44  05  45 
44  OS  00 
44  02  15 
44  01  20 
44  00  50 
44  00  10 
44  48  80 


00 

10  15 

11  00 


7 
7 


9  87  25 
9  19  25 
9  51  45 
9  43  15 
9  41  45 
9  21  45 
03  41 
58  52 
8  12  41 

8  12  41 

9  24  55 
9  24  55 
9  17  45 
9  17  45 
9  24  15 
9  26  25 
9  51  15 
9  58  45 

17  45 
13  45 
06  25 
03 


15 
09  15 
12  15 


14  45 
07  15 


7 

7 

7 

7  04  45 

6  58  00 

6  48  00 

4  40  15 


1,103 

584 

1,808 

1,369 

1,731 

1,020 

291 

656 

•756 

1,148 

618 

.563 

1,014 

1,013 

668 

747 

1.416 

1,455 

219 

1,048 

670 

521 

547 

567 

214 

5U8 

490 

402 

954 

2,755 


Sand  and  rock. 

Sand,  pebbles. 

Gray  mu'!. 

Gray  mnd. 

Gray  mud. 

Gray  mud. 

Soft  mud. 

Soft  mnd. 

Soft  mud. 

Soft  mud. 

Soft  mud. 

Soft  mud. 

Soft  mud. 

Soft  mod. 

Soft  mud. 

Soft  mud. 

Soft  mud. 

Soft  mud. 

Gravel,  sand,  and  shell. 

Mud. 

Black  sand,  coral. 

Black  sand,  coraL 

Gravel ,  coral. 

Black  sand,  coraL 

Black  sand. 

Sand  and  mnd. 

Mud  and  coral. 

Mixed  sand  and  mnd. 

Mud. 

Mud  with  foraminifera. 


Mis.  90 &2 


1 


REPORT  OF  COMMISSIONER  OF  FISH  AND  KISHERIKS.      [10 

Abilracl  of  dtep-ta  dredginjn  in  the  Bag  af  BUcis>  ete.— Continaed. 
IN  THE  HEDITBRRAtfEAN  IN'  IWl. 


il 

FodtloD*. 

DstM. 

LaUtDde. 

Lonptude. 

Cbkncterofbouam. 

nuTunna. 

10 

li 

1 

3 

a 

a 

1 

4 
G 

15 

!S 
28 

A'orlfc. 

M314S 
36  31  iS 
30  31  U 

3127  SS 

B9M15 

«  S7  15 
42  W2t 

42  59ZD 
4:2  as  SO 

43  01  00 
43  00  35 
43  23  05 
13H34 
43  37  05 

III 

43  40  36 
43  40  36 
43  41  16 
43  24  3S 
43  15  00 

4152  40 

ill 

4   4eS2 

4    40  20 

sys 

4    22  15 
41  23  15 

43  03» 
43  02  30 
3145  30 

35  31  3D 
3S  21  20 

Witl. 
Z  11  35 

!si 

Eait. 
130M 

Ml 

620  27 

5  16  27 
5  42  15 

;|| 
1 

7  17  40 

7  22  IS 

8  20  10 

esSM 

8  31  40 
834  33 

B2»2S 
0  07  IS 

0  07  IS 

S13  51 

3  13  05 

4  -a  3.f 

432  15 

4  3S1S 

'3 

Or.,  Md  yellow  mod. 

8.11 

1.203 

Fine  yellow  mod. 

BECOHD  UKIU. 

367 
2(1 
473 
160 

MB 
397 

Sticky  nnd. 

gS:::;::::::::;:. 

g=lS:zS: 

231 

^%'„« 

no 

Uud. 
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DREDGINGS  OF  THE  TRAVAILLEUR  IN  1882. 

The  Trarailleur  in  1882  continued  the  series  of  dredgings  commenced 
1880  and  1881,  and  extended  them  from  Cape  Penas,  oi^  the. north 
•ast  of  Spaing  along  the  coast  of  Portugal,  the  Gulf  of  Cadiz,  and  the 
•ast  of  Morocco  to  the  Canary  Islands,  through  the  strait  of  Bocayna 
etween  Fuerteventura  and  Lanzarote),  to  Madeira,  Lisbon,  and  back 
Ro^hefort.  Twenty-one  hauls  of  the  dredge  were  made,  in  from  100 
3,700  meters  (55  to  2,023  fathoms)  of  water.  M.  Alphonso  Milne-Ed- 
ards  was  in  principal  charge  of  the  natural  history  observations.  A 
meral  report  of  the  expedition  was  published  in  the  Revue  Maritime 
r  Colouiale,  February,  1883  (Tome  LXXVI,  page  454),  and  the  details 
'  position,  etc.,  in  the  Annales  Hydrographiques,  vol.  5,  p.  4,  1883. 
The  number  of  the  Annales  Hydrographiques  containing  these  posi- 
ous  was  found  tc»  be  wanting  in  all  the  accessible  libraries  in  the 
nited  States,  and  although  ordered  from  France,  failed  to  amve  in 
me  to  allow  the  positions  to  be  included  in  this  paper. 


I  ■ 
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DREDGINGS  OF  THE  FRENCH  STEAMER  TALISMAN,  1883. 

The  Talisman  continued  the  researches  carried  on  by  the  Travailleur 
in  1880-'82,  and  extended  from  the  coast  of  Portugal  along  the  we«t 
coast  of  Africa,  touching  at  the  Canaries,  to  about  17^  N.  latitude; 
thence  westward  to  the  Cape  de  Verde  Islands;  thence  northwestwardly 
to  latitude  31°  34',  longitude  41^  15' ;  thence  northeasterly  to  the  Azores, 
and  thence  back  to  France. 
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DBEDGING  STATIONS  OF  THE  ITALIAN  STEAMER  WASH- 
INGTON IN  THE  MEDITBBEANEAN,  1881. 


'      ^ 


i     If 


The  Washington  was  under  the  command  of  Commander  G.  B.  Mag- 
uaghi,  of  the  Italian  navy,  and  the  dredgings  were  under  the  direction 
of  Prof.  Enrico  Hillyer  Giglioli.  The  report  from  which  these  positionB 
are  taken  was  published  in  the  Beport  of  the  Third  International  Geo- 
graphical Congress  ("Terzo  Congresso  Geografico  Internazionale")  held 
in  Venice  in  1881,  published  in  Rome  1882. 


Dredqings  by  the  Italian  steamer  Washington,  1881. 
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25  29 
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27  I  31 

28  I  .  - . 

29  I  32 

29  33 

30  i  34 

31  35 


33 
33 
34 
35 
36 
37 
38 
39 
40 


37 
38 


1881. 
Aag.    2 
Ang.    3 
Aug.    3 

Aag.  3 

Aug.  4 

Aug.  4 

Aug.  8 

Ang.  8 

Aug.  8 

Aug.  0 
Aug.    9 

Aug.  10 
Aug.  10 
Aug.  11 
Aug.  13 

Aug.  13 
Ang.  13 
Aug.  14 
Aug.  14 

Aug.  14 
Aug.  15 
Aug.  15 
Ang.  15 
Aug.  16 
Aug.  16 
Aug.  16 
Aug.  16 
Aug.  17 
Aug.  17 

Aug.  18 
Aug.  18 
Aug.  19 
Aug.  19 
Aug.  26 
Aug.  26 
Aug.  26 
Au;:.  27 


32  ;  30     Aug.  28 
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Aug.  28 
Aug.  28 


Aug.  29 

to 
Sept.    2 
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Latitude 
north. 


Longi- 
tude east, 
Green  • 
wicb. 


// 


41  08  45 

41  02  48 

to 

41  05  01 
41  10  27 
41  15  09 
41  10  00 
41  13  10 
41  14  38 

41  24  42 


8  34  21 
8  32  20 
to 


41  23  38 
41  18  42 
39  51  40 
39  15  37 

39  03  46 
.39  01  28 
38  38  04 
38  50  26 
to 

38  50  15 

39  23  07 
39  21  50 
39  20  58 
39  40  40 
39  43  28 
39  49  40 

39  58  32 

40  32  16 
40  37  08 

40  44  40 
40  44  20 
40  29  00 
40  10  13 
40  37  32 


8  32  23 
8  15  41 
8  10  41 
8  12  00 
8  12  24 
8  18  05 


7  43  28 


7  08  54 
6  54  02 
6  44  40 
9  26  37 

9  27  47 
9  30  10 
9  45  56 
9  39  15 

to 
9  42  50 
9  40  53 
9  40  08 
0  37  02 
0  64  12 
9  50  22 
9  49  08 
9  48  08 
10  12  3H 

10  40  06 

11  22  00 

11  33  22 

12  34  00 
12  26  00 
14  09  52 


40  26  ^2     14  07  15 
39  20  28   13  10  38 

38  05  00  11  59  40 


37  55  .'>0 
37  52  55 


11  53  15 
11  56  40 


36  55  00  '  11  15  00 


to 
37  15  00 


to 
12  44  00 


Depth. 


Fathom*. 

437 

246 

86 

202-230 

92-155 

1,176 

128-303 
1,094 
1,173 

1,531 
1.553 

1,588 

1,534 

1,590 

278 

359 

422-470 

875 

221 

450 
225 
615 
208 
849 

341-477 

33 

216 

281-514 
979 

1, 142-1,  307 
1,229 
1,  703 
1,985 
22.3-235 
87-197 
5H5 
1,982 

219 

450 
4:i7 


n 


Depth. 


Meters. 
800 
450 
157 

370-420 

168-284 

2,1.50 

235-555 

2,000 

2,145 

2.8^0 
2,840 

2.  90-4 
2, 80.'. 
2,908 

508 

656 

7T2-860 

1,600 

404 

822 

412 

1,125 

381 

1,553 

623-856 

60 

395 

614-940 

1,790 

2, 18^2, 390 
2,247 
3,115 
3,630 
407-430 
159-360 
1,070 

3,  624 

403 

823 

800 


rt) 


Nature  of  bot- 
tom. 


Localitj. 


Mud 

Very  fine  mud 
Mud 


Madrepores  — 

...  do 

Mud(?) 

Madrepores 

Dredge  lost 

Fine  tenacious 

3'cllow  mud. 
Tenacious  mud  . 
Grayish -yello«y 

rand. 

Mud 

Tenacious  mad  . 
Dredge  empty  . . 

Mud :... 


....do 

— do 

Yellow  mud 

Sandy  mud 

Yellowish  mud  . 
Dredge  empty  . . 

Mud 

Mud;  dredge  lost 

Yellow  mud 

do 

Sand ;  alga> 

Mud 

Rocky  

Tenacious  mud . 


Sand  and  yellow 
mud. 


Mud 


North  of  Sardinia. 

Do. 
Northwest  of  Sar- 
dinia. 

J}o. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
West  of  Sardinia. 
Southwest  of  Sar- 
dinia 

Do. 

Do. 

Do. 

Do. 

Do. 
East  of  Sardinia. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Between   Sardinii 
and  Naplea. 

Do. 

Do. 

D<i. 

Do. 
South  of  Naples. 

Do. 

Do. 
Between   Naples 

and  Sicily. 
West  of  Sicily. 

Do. 
Do. 


!  Banks  prodiic-     Between  Sicily  ao«l 
ing  pieciouA         Africa, 
coral. 


*  About  110  fathoms, 
t  AlMUt  8M  mt ttrii 


.^ii 
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^LOGICAL  STATIONS  OF  THE   NORWEGIAN  NORTHAT. 

LANTIC  EXPEDITIONS,  1876-1878. 

hese  exi^editions  were  made  by  the  steamer  Voringen  and  the  zoo- 
cal  and  physical  researches  were  under  the  charge  of  Dr.  Dauielssen, 
fs.  Mohn  and  G.  O.  Sars,  Herr  Friele,  etc.  The  first  expedition,  in 
5,  extended  along  the  western  coast  of  Norway  to  the  Faroe  Islands 
Iceland;  the  second,  in  1877,  from  Bergen  to  outside  the  Loffoden 
nds,  and  from  Tromscie  to  Jan  Mayen;  the  third,  in  1878,  to  Vardo, 
nee  westward  to  Beeren  Island,  and  afterwards  to  Spitzbergen  in  80^ 
atitude.    All  the  dredging  stations  are  given  in  this  list. 

Dredgings  of  yorweglan  North-Atlantic  expeditioMy  1876-1878. 


187C. 
June  3 
Jane 
Juno 
June 
June  20 
June  21 
Jane  21 
June  23 
Juno  28 
June  28 
June  20 
June 
July 


30 
1 


July  5 
July  18 
Aug.  6 
AuR.  7 
Aag.    8 

Aug.  10 
Aug.  12 
Aug.  21 
Aug.  22 
Aug.  22 
Aug.  24 

1877. 
June  16 
June  17 
June  19 
June  21 
June  22 
June  23 


June  29 

July 

3 

Julv 

2 

Julv 

3 

JulV 

5 

July 

< 

July 

7 

July 

16 

July 

17 

July 

18 

July 

26 

Aug. 

1 

Aug. 

1 

Aug. 

2 

Aug. 

3 

▲og. 

4 

North. 
o     / 

61  13 
Gl  10 
61  05 
61  00 
61  30 

61  41 

62  44 

62  52 

63  10 
63  10 
63  10 
63  05 
63  05 

63  17 

63  22 

64  36 

65  53 
65  47 

65  13 
64  47 
64  48 
64  02 
64  00 
62  41 


Eait. 

o    / 


6 
6 
6 

4 
3 
3 
1 
5 
5 


36 
32 
14 
49 
37 
19 
48 
50 
25 
16 
00 
00 
53 


5 
5 
3 
0 
We9t. 
1  27 

5  29 
10  22 

7  18 

3  07 
East. 

0  33 

4  24 

6  32 

5  35 

6  42 

7  08 
{Romsdalfjord.) 


66  08 

65  36 

66  41 

67  24 

66  49 

67  52 


3 

8 


00 
32 
6  50 
8  58 

12  08 

13  58 


{V<59tqord.) 

6H  21 

10  40 

69  \i^ 

14  32 

60  17 

14  35 

69  2.-) 

13  49 

69  59 

6  15 

69  41 

15  51 

69  46 

16  15 

70  55 

18  38 

71  25 

15  41 

70  51 

13  03 

70  23 

2  30 

West. 

70  54 

8  24 

(Jan  Ma 

ven  I'd.) 

70  51 

8  20 

70  5« 

8  04 

70  41 

10  10 

19  03 

11  30 

Depth. 


Faths. 

650 
672 
566 
200 
206 
220 
412 


Nataro  of  bottou. 


08 
237 

417 
525 
587 

1,081 
1,215 
299 
1.163 
1,861 

1,539 
601 
155 
498 
178 
158 

805 
223 
350 
452 
142 
135 

457 

300 

415 

1.443 

1.710 

870 

649 

107 

620 

1,287 

1,760 


95 

195 

263 

1,004 


Sandy  clay 

do 

Sandy  clay,  pebbles . 
Cla}^  Sana,  stones  . . 

Clay 

Ooze,  clay 

Clay 


Sandy  clay. 

. ..  do 

,  ...do 

Clay 

— do 


Biloculinaclay. 

....do 

Dark  gray  clay 
Bilocalina  clay . 
do 


...do 

do 

Sandy  clay. 

Clay 

Sandy  clay . 
Soft  clay... 


Bilocalinaclay. 

Sandy  clay 

Coarse  clay  — 

Clay 

Gray  clay 

Clay 


I  Bottom  tern 
peratares. 


Cent. 


Fahr. 


Sandy  clay.... 
Clay 'stones  .- 
Clay,  pebbles . 
Biloculinaciay 

— do 

Sandy  claj' 

— do 

Stones,  clay... 

Clay 

Biloculina  clay 
..do 


43.9 
44.1 
43.9 
43.9 
42.6 
42.8 
30.2 


a6 

6.7 
6.6 
6.6 
5.9 
6.0 
-1.0 


44.4 

44.8 
30.2 
30.0 
30.2 

30.2 
29.8 
31.5 
30.0 
29.8 

29.7 
29.8 
44.4 
30.0 
45.0 
43.5 

30.0 

42.8 

30. 

30. 

43. 


4 
2 
2 
40.8 


...do 
.do 
Brown  clay,  stones 


30.7 
40.3 
37.4 
29.8 
29.7 
29.8 
30.7 
41.2 
30.2 
29.8 
29.8 

30.9 

30.9 
30.0 
31.5 


BUoosiiAftoiigr-*"* '«•'•••' •^'••^<<*^l  w<o 


6.0 

7.1 

-1.0 

-l.l 

—1.0 

-1.0 

-1.2 

0  3 

-1.1 

-1.2 

-1.3 

-1.2 

6.9 

-l.l 

7.2 

6.4 

—1.1 
6.0 
—0.9 
—1.0 
G.2 
4.9 

—0.7 

4.6 

.3.0 

—1.2 

—1.3 

—1.2 

—0.7 

5.1 

—1.0 

—1.2 

—1.2 

-0.6 

—0.6 
—0.6 
—0.3 


so 

9 


D. 

T. 

T. 

D. 

T. 

T. 

D.,T. 

T. 

D.,T. 

D. 

D..T. 

D.,T. 

T. 

D. 

D.,T 

Tan. 

D. 

T. 

D.,T. 

D.,T. 

D. 

D. 

T. 

T. 

D. 

D. 

D..T. 

D.,T. 

D. 

D.,T. 

D.,T. 

D. 

I). 

D.,T. 

D.,T. 

T. 

I). 

D. 

D.,T. 

D. 

D. 

D. 

I). 
D. 
D. 


v\ 


W 

1  i 
I  i 

I     • 


* 


r 
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Dredgings  of  Norwegian  North-Atlantic  expeditianSf  1876-1S78 — Continued. 


I 

a 

d 
a 

-a 

I 


248 
251 
252 
253 
2536 

255 

257 

258 

260 

261 

262 
267 
270 
273 
275 
280 

283 
286 
290 
295 
297 
303 
312 
315 
322 
323 
320 
333 
336 
33h 
343 

350 

353 
357 
359 
362 
363 
366 
366 
370 
372 

374 


Date. 


1877. 
Aug.  8 
Aug.  9 
Aag.  11 
Aug.  15 
Aae.  17 

1878. 
June  19 

June  21 

June  21 

Jane  24 

June  25 

June  27 
June  27 
June  27 
July  1 
July  2 
July    4 

July  5 
July  6 
July  7 
July  14 
July  16 
July  19 
July  22 
July  22 
July  23 
July  30 
Aug.  3 
Aug.  4 
Aug.  5 
Aug.  6 
Aug.    7 

Aug.    8 

Aug.  10 
Aug.  12 
Aug.  12 
Aug.  14 
Aug.  14 
Aug.  17 
Aug.  17 
Aug.  18 
Aug.  19 

Aug.  22 


Latitude. 


North. 

o    / 

67  56 

68  06 


Longi- 
tude. 


Ecut. 

O     I 

4  11 
9  44 


(VestQord.) 
(SigerstadQord.) 
(Saltatrommen.) 

68  12  I        15  40 
(VeatQord.) 
70  04  !        23  02 
(AltenQord.) 
70  13  I        23  03 
(AltenQord.) 
70  55  I        26  U 
(PorsangerQord. ) 
70  47  I        28  30 
(TanaQord.) 

70  36    32  35 

71  42    37  01 

72  27    35  01 

73  25     31  30 

74  08     31  12 
74  10     18  51 

(Boeren  Island.) 


73  47 
72  57 
72  27 

71  59 

72  36 
75  12 

74  54 
74  53 

74  57 
72  53 

75  31 

76  06 
76  19 
76  19 
76  34 

76  26 

77  58 

78  03 

78  02 

79  59 

80  03 
79  35 


14  21 
14  32 
20  51 
11  40 


5 
3 


12 
02 


14  53 

15  55 
19  52 
21  51 

17  50 
13  10 
15  42 

18  01 
12  51 

0  29 
EatU 
5  10 

11  18 
9  25 
5  40 
8  28 

11  17 


Depth. 


Fatha. 
71% 
634 


Magdalena  Bay. 
78  48  8  37 

78  09  14  07 

(Irtfjord.) 
78  16  I        15  33 
(Advent  Bay) 


263 
90 

341 

160 

230 

127 

127 

148 
148 
136 
197 
147 
35 

767 

447 

191 

1,110 

1.280 

1,200 

658 

180 

21 

223 

123 

748 

70 

146 

743 

1,686 

1.333 
125 
416 
459 
260 
61 
37 
109 
129 

60 


Katore  of  bottoDL 


Biloonlinaolay. 

"!*L:::::::::: 

. ...do  .......... 

Stones  


Clay. 
...do 
.  ...do 
....do 
....do 


— do 

Clay,  stones 

Clay 

....do 

— do 

Stones 


Clay 

do 

Sandy  clay 

Biloculina  clay 

do 

Cay 

Clay,  sand 

Hard 

Clay 

do 

Biloculina  day 

Clay,  hard  bottom 

Hard 

Clay 


Biloculina  clay. 


do 

Clay . 

do 

....do 

do 

....do 
....do 

do 

—  do 

, . . .do 


Bottom  tem- 
peratures. 


Fahr. 


29.5 
2SI.7 


37.8 


43.7 

39.0 

38.2 

38.3 

37.0 

35l4 
29.5 
3*2.0 
36.0 
31.3 
34.0 


Ceot. 


-L4 
-1.3 


Z.2 


D. 
D. 
D. 
D. 
D. 


6.5    D. 
3.9    D. 

4.0    T. 
3.5  p..T. 
2.8    D.,T. 


29. 
30. 
38. 
29. 
29. 
29. 
29. 
36. 
32- 
34. 
34. 
29. 
32, 
30. 
29. 


1.9 
—1.4 

0.0 

2.2 
—0.4 

1.1 

—1.4 
—0.8 

S.5 
—1.3 
—1.4 
—1.6 
—1.2 

25 

a2 

1.5 

1.6 

—1,3 

a4 

—1.1 
-1.2 


D.,T. 

Id. 

iD. 
jD. 

T. 

D. 

'd. 

T. 

T. 
T 
T. 
T 
T. 
T. 
I>. 
IT. 
T. 
T. 
D. 
1). 
T. 


29. 3   —1.  .s  !  T. 


29.5 
35.4 
33.4 
30.2 
34.0 
28.2 
31.6 
34.0 
34.2 


-1. 
1- 
0. 

-1. 


1.1 

-2  1 

■0.2 

J.l 

1.2 


33.3  i    0.7 


T. 
U. 

n. 

T. 
T. 
T. 
T. 
T. 
T. 


ZOOLOGICAL  STATIONS  OF  THE  SWEDISH  ARCTIC  EXPE- 

DITIONS  OF  1875,  1876,  AND  1878-'79. 

The  dredgings  of  1875  were  piade  by  A.  E.  Nordenskiold  and  Dr.  Hjal- 
mar  Tli^el  iu  the  sloop  Proeverij  those  of  1876  by  Nordeuskiold  in  the 
steamer  Imer,  those  of  1878-'79  by  Nordenskiold  in  the  Vega. 

The  numbers  assigned  to  the  stations  are  arranged  geograi)hically, 
instead  of  according  to  the  dates  at  which  they  were  made. 

The  numbers  98,  103,  and  104  refer  to  collections  not  made  by  the 
Vega  expedition  but  brought  in  by  the  Tschuktsches,  who  found  them 
thrown  on  the  shores  in  the  spring  and  sammer  loonthB  of  1879. 
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r! 


*  '■ 


»r 


DREDGING   STATIONS  OF  TBE   DANISH  ABOTIC  EXPEDI- 

TION,  1882-^83. 

The  Danish  Arctic  expedition  of  1882-'83  in  the  steamer  Dijmphnaj 
commanded  by  Lieutenant  Hovgaard,  was  partially  at  the  expense  of 
the  Danish  Government,  but  mainly  at  that  of  the  brothers  GameL 
The  naturalist  in  charge  was  Th.  Holm.  The  zoological  and  botanical 
results  were  published  in  1887  at  Copenhagen  in  an  octavo  volume,  con 
taining  papers  by  Holm,  Jensen,  Deichmann  Branth,  Wille  and  Kol- 
derup  Kosenvinge,  on  the  botany,  and  by  Liitken,  Hansen,  Levinsen, 
Bergh,  Jnngersen,  Traustedt,  Collin,  and  Holm  on  die  zoology. 

The  dredgings  were  on  the  southern  coast  of  Nova  Zembla  and  in 
the  Kara  Sea. 

No.  1  in  the  Kostin  Schar  on  the  southwest  coast  of  Nova  Zembla. 

No.  2  iu  the  Nicbolskoi  Schar  on  the  southwest  coast  of  Nova  Zembla. 

No.  3  in  the  Olenje  Siind  on  the  southwest  coast  of  Nova  Zembla. 

No8.  4-6  in  the  Petuschowski  Schar  in  the  southwest  coast  of  Nova  Zembla. 

No.  7  in  the  Kara  Sea,  ofif  Cape  Yarasol. 

Nos.  8-10  in  the  Jngor  Schar  at  its  outlet  into  the  Kara  Sea. 

Nos.  11-188  in  the  Kara  Sea. 

Nos.  189-90  in  the  Kara  Sirait,  between  Nova  Zembla  and  Waigatach  Island. 

Dredging  statiOHB  of  the  Danish  Arctic  (rpeditionf  ISSS-'bS. 


cog 


Date. 


1882. 

1  Au{;.   12 

2  Ang.   18 

3  Aug.  23 

4  Aug.   28 

5  Aug.  29 
»  Sept.  1 
7  Sept  9 
H  Sept.  12 
9     Sept    13 

10  Sept   15 

11  Sept   26 

12  I  Sept   27 

13  Sept  28 
U  Sept  29 
ir>  i  Sept   30 

16  I  Oct       2 

17  I  Oct 
IH     Oct 

19  '  Oct 

20  !  Oct 

21  I  Oct 
2-2  I  Oct 

23  Oct. 

24  I  Oct 

25  i  Oct 

26  Oct 

27  Oct 

28  Oct. 

29  1  Oct 

30  Oct. 

31  I  Oct 
Oct. 


32 
33 
34 
35 
36 
87 
88 


3 
4 

5 

6 

7 

9 

10 

11 

12 

14 

16 

17 

19 

20 

21 

23 

Oct  24 
Oct  25 
Oct  27 
Oct  31 
Nov.  2 
Not.     8 


Longitude 

Latitude 

east, 

north. 

Green- 

wich. 

o  / 

o  / 

71  24 

52  49 

70  31 

57  28 

70  30 

57  02 

70  34 

56  18 

70  34 

56  18 

70  34 

56  18 

00  52 

60  40 

69  49 

6U  32 

69  49 

60  32 

69  48 

60  33 

70  15 

64  25 

70  17 

61  20 

70  12 

64  37 

70  10 

Gl  41 

70  11 

G4  30 

70  12 

64  23 

70  14 

64  22 

70  10 

64  23 

70  19 

64  26 

70  20 

64  31 

70  21 

64  22 

70  23 

64  03 

70  22 

63  56 

70  20 

03  44 

70  19 

63  40 

70  17 

63  37 

70  21 

63  55 

70  16 

64  11 

70  07 

64  22 

70  07 

64  27 

70  08 

64  42 

70  07 

64  52 

70  03 

64  53 

70  01 

64  47 

70  04 

61  51 

70  12 

64  12 

70  18 

64  00 

70  17 

64  26 

c 
Q 


Path. 

5 

12 

12 

5 

5 

5 

10-12 

6 

6 

6 

6.-> 

70 

67 

65 

67 

69 

69 

66 

60 

58 

65 

79 

81 

97 

98 

104 

78 

75 

70 

67 

67 

61 

61 

58 

60 

75 

76 

02 


Kind  of  bottom. 


Sand  and  stones 

Blue  clay,  with  stones 

Sand  and  stones 

do 

do 

do 

Blue  clay,  with  brown  mud,  stony 

Sand  and  blue  clay 

do 

Blue  clay 

Blue  clay,  with  brown  mud 

do 

do 

do 

do 

Dark-brown  clay 

do  


2* 


A. 
A- 

A. 
A. 
A- 
A. 
A. 
A. 
A 


.do 

do 

.do 

do 

do 


Blue  clay,  with  brown  mad 

do 

do 

Dark-brown  olay '. 

do 

do 

Blue  clay,  with  brown  mud 

do 

do 

do 

Stiff  gray  clay,  with  a  little  brown  mad 

Blue  clay,  with  brown  mud 

do 

do 

do 

Dark-brown  day 


A. 
A 
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a 

Date. 

Latitude 
north. 

Longitude 
oast, 
Green- 
wich. 

• 

.a 
♦i* 
P< 
a« 

ft 

Fath. 
75 
72 
80 
80 
68 
48 
23 
23 

20 
20 
20 
40 
68 
50 
67 
68 
55 
55 
55 
58 
58 
59 
63 
54 
53 
53 
55 
51 
51 
51 
60 
66 
80 
66 

78 
85 
84 
83 
79 
76 
77 
67 
73 
73 
71 
71 

60 

60 
65 
55 
56 
59 
60 
63 
56 

56 
57 

58 
57 
60 

70 
68 

81 
8J 

88 

89 

Kind  of  bottom. 

• 

•        • 

30 

1882. 
Nov.  16 
Nov.   21 
Nov.  25 
Dec.      1 
Dec.    12 
Dec.    15 
Dec    16 
Dec    22 

1883. 
Jan.      4 

.Tan           (i 

o      / 

70  23 
70  19 
70  16 
70  15 
70  28 
70  33 
70  36 
70  38 

70  58 
70  57 
70  58 
70  59 
70  54 
70  55 
70  58 

70  58 

71  05 
71  02 
71  02 
71  04 
71  05 
71  05 
71  05 
71  06 
71  04 
71  04 
71  07 
71  08 
71  09 
71  11 
71  14 
71  17 
71  21 
71  20 

71  28 
71  38 
71  40 
71  39 
71  36 
71  33 
71  34 
71  41 
71  41 
71  41 
71  40 
7140 

71  36 

71  34 
71  32 
71  32 
71  33 
71  35 
71  34 
71  32 
71  30 

71  28 
71  31 

71  33 
71  34 
71  36 
71  37 
71  40 

71  44 
71  44 

71  45 

71  44 

[is-  90  - 

O        ' 

64  13 
61  05 

04  04 

63  51 

64  35 
64  37 
64  43 

64  40 

65  05 
65  OJ 
65  09 
64  41 

63  57 
6(  16 

64  01 
64  00 
61  31 
M  23 
64  16 
64  07 
64  05 

63  50 

64  17 
61  21 
64  36 
64  38 
64  25 
64  31 
61  39 
64  42 
61  43 
64  47 
64  48 

64  53 

65  04 
65  17 

65  07 

66  02 
64  59 
64  56 
64  53 
64  37 
64  45 
64  47 
64  47 
64  43 

64  32 

64  30 
64  24 
64  26 
64  27 
64  32 
64  37 
61  36 
64  33 

64  33 
64  34 

61  33 
64  33 
64  33 
64  38 

64  43 

05  03 

65  06 

65  20 
65  22 

0-^ 

• 
Rlue  olav  with  brown  mud  ...-. ......  .......•....•• 

40 
41 
42 

do    .. 

Stiff browuiahgray  clay 

Dark'brown  ulav ..-.  .................. 

43 

Dluo  fil&v   with  urown  mud     ....................... 

A. 

44 

. clo    ......................... 

43 

do 

46 

do • 

47 

do                       

48 

do 

49      .Tan          0 

do 

50 

Jan.    12 
Jan.     16 
Jan.    19 
Jan.    23 
Jan.    20 
Jan.    20 
Jan.    31 
Feb.      1 
Feb.      3 
Feb.      6 
Feb.      0 
FAb.     12 

.do     

' 

51 

do 

52 

.  ...do    

53 

do 

54 

do    

6f 

do    

56 

do 

57 

.do     

58 

do 

A. 

59 

do     

60 

do 

Gl 

do 

62     F«h.     13 

do     

A3 

Feb.     14 
Feb.    15 
Feb.    17 
Feb.    21 
Feb.    22 
Feb.    23 
Feb.    24 
Feb.    26 
Fob.    28 
Mar.      1 

Mar.     3 
Mar.     5 
Mar.     6 
Mar.     7 
Mar.     8 
Mar.     9 
Mar.    10 
Mar.    12 
Mar.    13 
Mar.    15 
Mar.    16 
Mar.   17 

Mar.   19 

Mar.   21 
Mar.    24 
Mar.   27 
Mar.   28 
Mar.    29 
Mar.    30 
Mar.    31 
Apr.     2 

Apr.     3 
Apr.     6 

Apr.     7 
Apr.     0 
Apr.    10 
Apr.    11 
Apr.    12 

Apr.    13 
Apr.    14 

Apr.    10 
Anr.    17 

do 

A. 

64 

do 

05 

do 

A. 

60 
67 

do ^ 

do T- 

68 

do 

60 

do 

70 

do 

71 

Blue  olav.  with  ferrnirinona  conoretiona 

72 
73 

Blue  clay,  with  ferruginous  concretions,  and  small 

stones. 
do 

74 

Blue  clav.  with  brown  mud  ......................... 

75 

Blue  clav.  with  small  atones 

A. 

76 

Blue  olav.  with  brown  mud  ......................... 

77 

do 

78 

Blue  clav.  with  fermirinous  concretions 

79 

do 

80 

Blue  clav  with  brown  mud  ......................... 

81 

......do 

82 
&1 

do 

do 

84 
85 
86 

Blue  clay,  with  small  stones,  and  ferruginous  con- 
cretions. 

Blue  clay,  with  brown  mud  and  ferruginous  con- 
cretions. 

Blue  clav.  with  brown  mud 

87 
88 

Blue  clay,  with  ferruginous  concretions 

d»> .- 

A 

80 

do 

00 

do 

A 

91 

do 

92 

Blue  clav.  with  brown  mud 

93 

04 
95 

95 

Blue  clay,  with  ferruginous  concretions  and  small 

stones. 

Blue  clay,  with  brown  mud  and  small  stones 

Blue  clay,  with  brown  mud  and  ferruginous  con- 

cretious. 
do 

A. 

07 

do     

98 

do 

A. 

90 

Dill  A  clav  AmAlI  AtonpA  .                 ..•...•••••••••••••. 

100 

101 
102 

103 

104 

Blue  clay,  with  brown  mud  and  ferruginous  con- 
cretions. 

Blue  clay,  with  brown  mud,  and  large  stones 

Blue  clay,  with  brown  mud,  and  ferru;;inou9  concre- 
tions. 

Litrht-brown  clay,  with  brown  mud,  and  ferruginous 
concretions. 

do              
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Dredging  eiations  of  the  Danish  Arctic  expedition j  18d2-'83 — Continued. 


1 

i  .. 


r 


105 
100 
107 
108 

100 
110 

111 
112 
113 
114 

115 
116 

117 
118 
110 
120 
121 
122 
123 
124 
125 
126 
127 

128 
120 
130 
131 
132 
133 
134 

135 
13C 

137 
138 
139 
140 

141 
142 

143 
144 
145 
146 
147 

148 
140 
150 
J  51 
152 

153 
154 
155 

156 

157 
158 


Date. 


1883. 

Apr.  18 

Apr.  10 

Apr.  21 

Apr.  23 

Apr.  24 

Apr.  25 

Apr.  26 

Apr.  27 

Apr.  28 

Apr.  30 

May  1 

May  2 


July 
July 

159  I  July 

160  JiilV 

161  I  JnlV 
102  j  July 


May 
May 

May 
May 
May 
May  10 
May  11 
May  12 
May  15 
May  16 
May    17 

May  18 

May  21 

May  22 

May  24 

May  26 

May  28 

May  80 

Jane  1 
Jane    4 

Jane  6 
Jane  8 
Jane  0 
Jane  11 

Jane  12 
Jane  14 

Jane  15 

Jane  16 

Jane  18 

Jane  19 

June  20 

June  21 
June  23 
June  25 
Jane  26 
June  27 

June  28 
Jnoo  29 
June  30 

July     1 


2 
3 
4 

5 

6 
7 


163  I  July  9 

1(U  1  July  IJ 

1C5  July  14 

166  1  Jaly  10 

167  I  Jaly  18 


Latitude 
north. 


Longitade 
east, 
Green- 
wich. 


71  45 
71  40 
71  44 
71  43 

71  39 

71  38 


71  37 

64  56 

71  37 

64  54 

71  36 

64  49 

71  38 

64  37 

71  84 
71  33 

71  32 
71  34 
71  35 
71  32 
71  32 
71  31 
71  28 
71  27 
71  25 
71  24 
71  22 

71  21 
71  21 
71  22 
71  25 
71  18 
71  21 
71  22 

71  20 
71  18 

71  17 
71  16 
71  15 
71  12 

71  13 
71  10 

71  00 
71  10 
71  18 
71  20 
71  21 

71  20 
7L  18 
71  15 
71  14 
71  13 

71  12 
71  12 
71  11 

71  10 

71  09 
71  07 
71  06 
71  (»4 
71  05 
71  OG 


65  12 
G5  14 
65  11 
65  04 

64  56 
04  58 


64  22 
61  17 

04  17 
04  18 
64  12 
64  18 
04  19 
04  22 
64  17 
64  20 
04  22 
64  21 
04  20 

64  23 
64  48 
64  17 
04  18 
64  01 
64  07 
04  02 

04  05 
04  16 

64  10 
04  10 
04  16 
04  20 

04  22 
04  11 

04  06 
64  02 
63  42 
63  39 
63  43 

63  49 
63  48 
63  44 
63  44 
63  43 

03  43 
&3  43 
03  42 

03  37 

03  33 
03  24 
03  22 
63  13 
G)  10 
03  07 


it 
Q 


71  or, 

62  55 

80 

71  02 

62  40 

W) 

71  05 

02  38 

71  04 

02  40 

70* 

71  04 

02  37 

75 

Faih. 
90 
89 
91 
80 

73 
79 

74 
74 
70 
05 

50 
50 

SO 
44 
40 

53 
51 
53 
50 
53 
50 
55 
08 

09 
08 
50 
55 
55 
55 
55 

50 
67 

00 
59 
04 
50 

59 
73 

58 
75 
70 
00 
05 

85 

82 

01 

03* 

83 

85 
95 

78} 

67i 

70 
70 
73 
72 
72 
794 


Kind  of  bottom. 


Ligbt-brown  clay,  with  brown  mud 

do 

do 

Light-brown  clay,  with  brown  mad,  and  femiginons 
concretions. 

do 

Dark-brown  clay,  with  brown  mad,  stones,  and  ferru- 
ginous concretions. 

Grayish-brown  clay,  with  ferraginons  concretions.. 

Grayish-brown  clay 

Grayish-brown  clay,  with  brown  mad 

Grayish-brown  clay,  with  small  stones,  and  fem- 
gi'noas  concretions. 

..r.do 

Blue  clay,  with  brown  mad,  and  ferraginoDS  con- 
cretions. 

do 

do 

do 

do 

do 

do 

Blue  clay,  with  brown  mad 

do 

Blue  clay,  with  ferraginons  concretions 

Blue  clay,  with  brown  mud 

Bine  clay,  with  brown  mad,  and  ferroginooa  con- 
cretions. 

da 

do 

do 

do..  

Blue  clay,  with  brown  mad 

do 

Blue  clay,  with  brown  mad,  and  ferraginous  con- 
cretions. 

Blue  clay,  some  small  stones 

Blue  clay,  with  brown  mad,  and  femiginoas  con- 
cretions. 

do 

Blue  clay,  with  brown  mad 

Blue  day,  with  sandy  clay,  and  a  few  small  stones.. 

Blue  clay,  with  brown  mud,  and  femiginoas  ocm- 
cretions. 

Blue  clay,  with  brown  mud 

Blue  clay,  with  brown  mud,  and  a  few  ferraginous 
concretions. 

do *. .. 

do 

do 

Blue  clay,  with  brown  mad 

Blue  clay,  with  brown  mud,  and  fermginoas  con- 
cretions, and  small  stones. 

Blue  clay,  with  brown  mud 

, do 

, do 

Blue  clay,  with  brown  mud,  and  sandy  clay 

Blue  clay,  with  brown  mud,  and  ferraginous  con- 
cretions. 

Blue  clay,  with  brown  mud 

do 

Bine  clay,  with  brown  mud,  ferruginous  concre- 
tions, and  stones. 

Blue  clay,  with  brown  mnd,  and  femiginons  con- 
cretions. 

do 

Blue  clay,  with  brown  mud 

do 

.....do 

do 

Blue  clay,  with  brown  mnd.  and  ferruginous  con- 
cr»tion». 

Blue  clay,  with  brown  mud 

do 

Blue  clay,  with  brown  mud,  and  stones 

do 

do 


A. 
A 


A. 


^ 
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(S  9 


168 
169 
170 
171 
172 
173 
174 
175 
176 
177 

178 
179 
180 
181 
182 
183 
184 

185 
186 

187 
188 

1P9 
190 


Date. 


1883. 

July  20 

Jaly  22 

July  24 

ADg.  2 

Aug.  4 

Aug.  7 

Ang.  8 

Aug.  10 

Aug.  13 

Ang.  16 

Aug.  17 
Aug.  20 
Aug.  22 
Aug.  22 
Ang.  24 
Aug.  80 
Sept.     3 

Sept  4 
Sept.     5 

Sept  8 
Sept     9 

Sept  21 
Sept  22 


Ijatitnde 
north. 


71  06 
71  05 
71  OJ 
71  14 
71  18 
71  16 
71  13 
71  10 
71  11 
70  59 

70  52 
70  54 

70  66 
70  56 

70  67 

71  Ot 
71  17 

71  10 
71  08 

71  18 
71  2C 

70  26 
70  20 


Longitude 
east, 
Green- 
wich. 


62  42 
62  47 
62  49 
62  37 
62  10 
61  37 
61  28 
61  22 
61  12 
60  30 

60  00 
59  51 
59  40 
59  36 
59  35 
59  40 
59  43 

59  24 
59  15 

59  44 

59  58 

57  53 
57  47 


Fath 
75 
73 
74 
70 
58 
46 
48i 
52 
53 
68| 

92 

93 

97 
100 
100 

93 

74 

100 
106 


62 

30 
50 


Kind  of  bottom. 


Blue  clay,  with  brown  mud 

Blue  clay,  with  brown  mud,  and  stones 

Blue  day,  with  brown  mud 

do 

Blue  clay,  with  brown  cud,  and  stones 

do , 

do 

do 

do 

Blue  clay  and  brown  mud,  with  many  sandy  worm- 
tubes. 

Blue  clay,  with  light-brown  mad,  and  small  stones 

Blue  clay,  and  small  stones 

do 

do 

Blue  clay  and  brown  mud,  with  small  stones 

Blue  clay  and  small  stones 

Blue  clay,  with  brown  mud,  sand-tubes,  and  small 
stones. 

Blue  clay,  with  brown  mud 

Blue  clay  and  brown  mud,  with  very  numerous 
sand-tubes. 

Blue  clay  and  many  sand  tubes.... 

Blue  clay  and  many  sand-tubes,  with  some  mud  and 
stones. 

Sandy  clay,  and  stony 

do 


a 


A. 
A. 


A. 
A. 
A. 
A. 


A. 
A. 


A. 

A. 

A. 
A. 


I' I 


I  1. 


i  ) 

•     » 

s 


1  [l 


:? 


I 


•¥ 


i' 
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DEEDGING  AND  SOUNDING  STATIONS  OF  THE   LIGHT 

NING,  1868. 

The  dredgiDgs  mado  by  tbo  British  surveying  steamer  Lightning  in 
18G8  were  undertaken  at  the  request  of  the  Boyal  Society,  and,  with  the 
exception  of  the  dredgings  of  Count  Pourtales  in  1867  and  1868,  were 
almost  the  tirst  deliberate  attempts  to  investigate  the  deep-sea  fauna. 
The  region  explored  was  between  the  north  of  Scotland  and  the  Faroe 
Islands  and  extending  thence  to  a  distance  of  about  250  miles  northwest 
of  Scotland.  The  series  of  temperatures  obtained  on  this  expedition, 
showing  the  great  difference  of  temperature  existing  to  the  northeast 
and  southwest  of  a  submarine  barrier  (discovered  by  a  subsequent  ex- 
pedition) were  the  first  contributions  of  importance  to  our  knowledge 
of  the  laws  governing  deep-sea  temperatures.  The  scientific  observa- 
tions were  under  the  charge  of  Dr.  W.  B.  Cari>enter  and  Prof.  \Vy  ville 
Thomson,  and  the  preliminary  report  by  Dr.  Carpenter  was  published  in 
No.  107  of  the  Proceedings  of  the  Royal  Society,  1868. 

Dredging  and  sounding  ataiiona  of  the  Lightningj  1868. 

WARM  AK£A. 


Serial  number. 

North 
latitude. 

West 
loDgttade. 

Depth. 

Temperaturw 

Surface.    Bottom. 

1 

o      t 

59  20 

60  32 
60  31 
60  44 
01  01 
59  36 
50  05 

59  59 

60  38 

61  02 
59  49 

o     « 

7  05 
9  10 
9  18 

8  45 
7  48 
7  20 
729 

9  15 

11  07 

12  04 
12  36 

FcUhomt. 

t5U0 

104 

229 

72 

62 

530 

189 

650 

570 

650 

620 

o 

54.5 

54 

54 

54 

5.1 

52.5 

62 

83 

52 

o 
49 

2 

48.5 

3 

48 

4* 

49 

5» 

50 

12* 

47.  J 

13* 

49.3 

14 

46 

lo 

47 

16*    

17 

52 

46 

COLD  AREA. 


6      

60  45 
60  07 
60  10 
60  24 
60  28 
60  30 

4  49 

5  21 

5  59 

6  38 

6  55 

7  16 

510 
500 
560 
170 
500 
t450 

62 
51 
53 

52 
51 
50 

33.7 

7* , 

32.2 

8               

32 

0*           

41.7 

10* 

33 

11 

3X2 

*  Dredgings. 


t  At  least 


DREDGING  STATIONS  OF  THE  PORCUPINE,  1869. 

The  dredgings  of  the  British  steamer  Porcupine  in  1869  were  in  continn- 
ation  of  those  of  the  Lightning  in  1868,  and  were,  like  them,  undertaken 
at  the  request  of  the  Royal  Society.  They  extended  west  of  Ireland 
and  Scotland,  as  far  west  as  the  Rockall  Bank,  and  a«  far  north  as  the 
Faroe  Islands,  and  reached  a  depth  of  2,435  fathoms,  a  much  greater 
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Olio  tliaQ  ever  before  attaiued.  Dr.  Carpenter's  report  ou  them  is  coii- 
taiiied  in  No.  121  of  the  Proceedings  of  the  Royal  Society,  Vol.  17, 
1>.  397. 

Di'edging  atationa  of  the  Porcupine^  18G9. 


• 

a 

9 

1 

Date. 

Latitude. 

Longi- 
tude. 

West. 

0  / 

11  50 

12  25 

12  50 

13  39 
12  52 
11  40 
11  48 

11  51 

12  42 

13  29 
16  24 

14  17 
13  55 
13  15 
12  17 
11  50 
11  44 
11  09 

10  56 

11  31 

12  46 

13  34 

14  10 
14  18 
14  28 
13  39 
13  17 

11  Bank. 
12  52 
12  22 
11  49 
11  25 
10  23 
9  27 
10  12 

10  57 

11  09 

12  08 
11  33 

11  56 

12  05 
12  22 
12  52 
12  26 
11  34 
11  21 

7  04 
7  18 

6  59 

7  40 

7  5J 

8  14 
8  10 
7  26 
6  27 
6  19 
6  11 
6  17 
6  51 
5  41 
558 
5  19 
4  38 
4  02 
3  44 
2  21 

1  44 
0  29 

Depth. 

Kind  of  bottom. 

Tempera- 
tures. 
Fahrenheit. 

Tempera- 
tures, 
centigrade. 

Sur- 
face. 

Bot- 
tom. 

Sur- 
face. 

Bot- 
tom. 

I      Mnv   1R 

North. 

o     / 

51  51 
51  22 
51  38 

51  56 

52  07 
52  25 

52  14 

53  15 
53  16 
53  23 
53  24 
53  41 
53  42 

53  49 

54  05 
54  19 
54  28 
54  15 

54  53 

55  11 

55  40 

56  08 
56  07 
56  13 
6€  26 
56  41 
56  58 
Kocka 
56  44 
56  34 
56  24 
56  15 
56  05 
50  38 
49  51 
49  07 

48  50 
47  38 
47  39 

49  01 
49  01 
49  01 

49  12 

50  01 

50  20 

51  01 
59  23 
59  34 
59  32 
59  43 

59  54 

60  06 
60  25 
60  25 
54  56 
60  04 
60  02 
60  14 
60  21 

60  21 

61  03 

62  01 
61  59 
61  57 
61  21 
61  10 
61  15 
60  32 

Fath. 
370 
808 
722 
251 
364 

90 
159 
106 
165 

85 
1,630 
670 
208 
173 
422 
816 
1,230 
183 

1.360 

1,443 

1,476 

1,263 

630 

420 

109 

164 

345 

54 

1,215 

1,264 

1,380 

1,360 

1,320 

74 

75 

96 

725 

2,435 

2,090 

557 

517 

584 

862 

1,207 

865 

458 

374 

542 

510 

475 

355 

440 

381 

490 

363 

605 

480 

632 

510 

580 

167 

114 

125 

317 

640 

345 

267 

o 
54.2 
54.2 
54.5 
53.5 
54.0 
54.0 
53.2 
54.2 
53.5 
54.6 

o 

49.0 
4L4 
43.0 
49.5 
48.8 
50.0 
50.4 
51.2 
49.7 
49.5 

o 

12.3 
12.3 
12.5 
12.0 
12.2 
12.2 
1L8 
12.3 
12.0 
12.5 

o 
9.4 

2 
3 
4 

5 

G 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

•^ 

Soft  mud 

5.2 

1 

6.1 

9.7 

9.3 
10.0 

10.2 

10.7 

9.8 

9.7 

52.2 
53.6 
63.2 
52.2 
53.0 

42.6 
49.6 
49.6 
47.0 
39.5 
37.8 
49.5 

37.4 
37.0 
36.9 
37.3 
43.5 
46.4 
46.4 
46.5 
46.7 
4&3 
37.1 
36.9 
37.1 
37.2 
37.4 
49.6 
49.6 
5L3 
43.9 
36.5 
36.3 
47.0 
47.7 
46.6 
39.7 
37.7 
39.4 
48.1 
46.1 
43.8 

1L2 
12.0 
11.8 
U.2 
11.7 
11.8 

n.8 

12.6 
13.0 
13.4 
13.8 
14.1 
13.7 
14.3 
13.7 
14.1 
13.1 
14.2 
13.8 
13.3 
13.8 
13.3 
18.4 
18.9 
17.4 
17.7 
18.6 
17.9 
17.2 
17.4 
17.4 
17.0 
16.5 
16.2 
15.9 
12.1 
.  12. 2 

5.9 

1 

9.8 

9.8 



8.3 

4.2 

53.2 
53.2 

3.2 

June  7  t<> 

9.7 

July  9 
19    ...do  ... 

54.8 
65.5 
56.2 
56.7 

3.0 

20   .  ..do  .... 

2  8 

21    ...do... 

2  7 

22  1  ..do  .... 

2  9 

23    ...do  ... 

57.3 
56.8 
57.7 
56.8 
57.4 
55.6 
57.6 
56.9 
56.0 
56.9 
55.9 
65.2 
66.0 
63.4 
61.0 
65.6 
64.2 
63.0 
63.4 
63.4 
62.6 
61.7 
61.2 
60.6 
53.9 
54.0 

6.4 

23al...do 

8.0 

24    ...do  .... 

8.0 

25    ...do  .... 

8.1 

2«    ...do  .... 

a2 

27    ...  do  ... . 

9. 1 

28    ...do  .... 

2.8 

29    ...do  .... 

J 

2.7 

30    ...do.... 

2.8 

31    ...do  ... 

29 

32 
33 
34 

3.0 

July  20 
...do 

Mud.  gravel,  dead  shells 

....   do 

9.8 
9.8 

35     JaW  21 

Gravel,  dead  shells 

10.7 

36 

..  .do 

Julv  22 

Mudd V  sand 

0.1 

37 

G-raT.  ooze ................... 

2.5 

38  1  Juiv  23 

do *. 

24 

39 
40 

July  26 
...do 

Ooze,  sand,  dead  shells 

do 

8.3 

8.7 

41    ...do  .... 

do 

8.1 

42 
43 

July  27 
July  28 
July  29 
July  30 
Auff.  17 

do 

Ooze 1 

4.3 
3.2 

44 

4.1 

45 

8.9 

40 

7.7 

47     Au(^8t  . 

6.5 

48    ...do 

49    ...do  .... 

53.6 

45.4 
46.2 
42.0 
30.0 
30.0 
31.4 
29.8 
30.7 
30.5 
30.8 
29.7 
44.3 
45.0 
44.6 
30.3 
30.0 
30.0 
45.7 

12.0 
1L4 
10.9 
U.2 
11.2 

n.4 

11.4 

11.4 

11.  1 

10.6 

11.5 

9.7 

10.2 

9.8 

9.4 

9.3 

U.l 

11-3 

7.4 

50    ..do.... 

•Vi.  6 

7.9 

51    ...do.... 

51.6 
52. 1 

5.5 

52 

. .  do  ". . . . 
do 

—  0.8 

53 

52  1 

—  1. 1 

54    ..  do  .... 

52.5 
52  6 

—  0.3 

55    . .  .do  .... 

\  '» 

56  j...do 

52.0 
52.  0 
5L4 
52.7 
49.5 
50.4 
49.6 
49.0 
49.7 
52.0 
52  4 

—  0.7 

57    ...do 

—  0.8 

58 

— do  .... 

Aug.  20 
...do 

Aug.  24 
...do  .... 
...do 

Aag.  25 

Aug.  26 
...do 

Aug.  27 

—  0.6 

59 

—  L3 

fiO 

6.9 

61 

7.2 

62 

7.0 

63 

—  0.  U 

64 

—  LI 

65 

—  LI 

66 

T.^ 

^ 

T :"i »•• 

b\.^V  Vi.\^\\.^\     v^ 

^r''» 


I'i  •■ 


I 


■    I 


I   I 


I   » 


*  ■  I 


.  I'I 

'       SI 


"^ 


i    ., 


^*' 


f 


^ 
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Dredging  stations  of  the  Porcupinep  ^863— Continued* 


u 

a 

0 

fa 

1 


;•; ! 


68 
60 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
8d 
81 
82 

8:t 

84 
85 
86 
87 
68 
89 
90 

vr 

VII 

viir 

X 
XI 

XH 

XLV 

XV 

XVII 


Date. 


Latitude. 


Aagust . 
. . .  do  .... 

Aag.  28 
Sept.    1 

110  .... 

— do  .... 

...  do  .... 

. .  do 

Sept.    2 

. .  .  ClO 

September 
...  do 
...do  . 
...do 
...do  . 
...do 

Sept. 
...uo 
...do 

Sept. 
...do 

Sept. 


6 


North. 

o    t 

60  23 
60  01 

60  04 
00  17 
60  20 
60  20 
60  39 
60  45 
60  36 
60  34 
60  14 
59  44 
50  40 

59  54 

60  00 
60  06 
59  34 
59  40 

59  48 

60  35 
59  26 

59  38 
50  41 

60  45 
60  07 
60  10 
00  28 
60  30 
69  36 

59  59 

60  38 
50  40 


Longi- 
tude. 


East 

o    / 

0  33 
0  18 
West 
0  21 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 


53 
05 
06 
09 
06 
58 
40 
30 
44 
42 

o: 

13 
08 
6  34 
6  34 
6  31 
0  11 
23 
46 
34 
49 
21 


Depth. 


Kind  of  bottom. 


59 
55 
16 
20 
9  15 

11  07 

12  36 


Fath. 

75 
07 

66 
103 
76 
84 
203 
250 
344 
500 
290 
76 
02 
142 
312 
362 
155 
190 
44i 
767 
705 
445 
458 
510 
500 
550 
500 
450 
530 
650 
570 
620 


Tempera- 

Tempera- 

tares 

taret 

Fahrenheit 

ceotigni^ 

Snr- 

Bot- 

Sur-   Bet. 

face. 

tom. 

face.;  too. 

o 

o 

O               0 

52.5 

44.0 

11.4        6L7 

53.5 

43.8 

12.0        6.5 

53.4 

45.1 

11.9        7.3 

53.0 

48.6 

1L6        9.2 

52.3 

48.8 

11.8        9.4 

52.7 

4&8 

11.5        9.4 

52.6 

47.6 

11.4         8.7 

51.5 

41.0 

10.  8  i      5^  S 

50.3 

29.7 

10.1 

— l.l 

50.0 

29.8 

10.5 

-1.2 

52.2 

41.5 

n.2 

5.3 

52.1 

48.9 

11.2  1      9.4 

53.2 

49.4 

11.8        &6 

53.3 

49.1 

11.8        9.5 

52.3 

41.4 

1L2        5.2 

53.1 

37.5 

11.  7         3. 0 

54.3 

49.1 

11.4         9.5 

53.0 

4&6 

12.1  1      9.3 

53.6 

30.1 

12. 0     — 1. 0 

52.5 

41.4 

11.4  1      5.2 

53.5 

42.  G 

12.0  i      5l» 

53.1 

45.5 

11.7 

7.5 

5.3.1 

45.2 

11.7 

7.3 

52.0 

31.7 

11,1 

—0.2 

5L0 

30.2 

10.6 

— LO 

53.0 

2a8 

n.7 

—1.2 

51.0 

30.8 

10.6 

—0.7 

60.0 

3L2 

10.0 

—0.4 

52.5 

44.8 

1L4 

7.1 

53.0 

42.5 

11.7 

5.8 

52.0 

43.5 

U.1 

6.4 

52.0 

43.5 

11.1 

Qui 

DREDGING  AND  SOUNDING  STATIONS  OP  THE  PORCUPINE, 

1870. 

The  dredgings  of  the  Porcupine  in  1870,  like  those  of  1869  and  those 
of  the  Lightning  in  1868,  were  undertaken  at  the  request  of  the  Royal 
Society  to  extend  the  examination  of  the  deep-sea  bottom  to  the  south 
of  Europe  and  the  Mediterranean.  Two  cruises  were  made,  the  first 
under  the  scientific  direction  of  Mr.  Gwyn  Jeffreys,  accompanied  by 
Mr.  Josua  Lindahl  and  Mr.  W.  L.  Carpenter,  extending  from  Falmouth 
to  Gibraltar,  and  the  second  under  W.  B.  Carpenter,  assisted  by  Mr. 
Lindahl  and  Mr.  P.  H.  Carpenter,  exploring  the  western  basin  of  the 
Mediterranean  between  Gibraltar  and  Malta,  in  order  to  determine  its 
physical  and  biological  relations  to  the  Atlantic,  with  special  reference 
to  the  Gibraltar  current.  The  temperature  observations  made  ou  this 
second  cruise,  showing  an  almost  absolute  uniformity  of  temperature 
from  the  depth  of  about  100  fathoms  (or  that  of  the  Straits  of  Gibraltar) 
to  the  greatest  depths  reached  (1,743  fathoms),  shed  a  most  important 
light  upon  the  phenomena  of  ocean  basins  inclosed  by  shallow  barriers, 
such  as  the  Mediterranean,  the  Caribbean  Sea,  Gulf  of  Mexico^  and 
Sooloo  Sea,  as  contrasted  with  those  of  the  open  ocean.  Thus,  on  this 
season's  work,  the  six  temperatures  taken  below  1,000  fathoms  in  the 
Jklediterra^ueati  ^r^i^w^wi?^  ltQ\sv  l^^^S  to  1 J43  fathoms)  were  all  between 
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54.70  and  560yand  one  at  112  fathoms  giving  55.5^,  whilst  in  the  Atlantic, 
almost  in  the  same  latitude,  depths  of  1,095  and  1,065  fathoms  gave  39.7o 
and  one  of  128  fathoms,  a  little  farther  north,  52.5^.  The  report  on  the 
expedition,  by  Mr.  J.  Gwyn  Jeffreys  and  Dr.  W.  B.  Carpenter,  forms 
No.  125  of  the  Proceedings  of  the  Eoyal  Society,  December  8, 1870. 
There  appear  to  be  some  discrepancies  between  the  numbers  assigned 
to  the  stations  in  the  Mediterranean  in  the  detailed  description  of  the 
dredgings  and  those  given  in  the  list  of  stations  and  on  the  charts,  but 
as  the  latter  two  series  agree  the  others  are  probably  erroneous.  Gare, 
therefore  should  be  taken  in  making  use  of  the  lists  of  animals  dredged 
to  see  that  they  really  belong  to  the  station  ascribed  to  them  in  the  body 
of  the  text.  The  explorations  of  the  first  cruise  (No.  1  to  38)  extended 
from  July  7  to  August  5, 1870,  and  those  of  the  second  cruise  from  Au- 
gust 15  to  October  1. 

Dredging  and  sounding  stations  of  the  Porcupine^  1870. 


• 

0 

Temperatures. 

g 

Latitude. 

LoDj^tadc. 

Depth. 

1 

St 

CO 

Sarfaoe. 

Bottom. 

North. 

West, 

0    f 

a  # 

Fathomt. 

0 

0 

1 

48  38 
48  37 

16  t5 
10  09 

567 
305 

2 

""ilVb 

"'*48.*5' 

3 

48  31 
48  32 

10  03 
9  50 

690 
717 

4 

""Hl/b 

''"45*3' 

5 

48  29 

045 

100 

62.3 

61.5 

6 

48  26 

944 

358 

02.0 

50.3 

7 

48  18 

9  11 

93 

61.0 

51.3 

8 

48  13 

9  11 

257 

60.7 

50.0 

9 

48  06 

9  18 

539 

64.0 

48.0 

10 

42  44 

923 

81 

60.5 

53.5 

11 

42  32 

924 

332 

60.5 

51.5 

12 

42  20 

9  17 

128 

61.5 

52.5 

13 

40  16 

9  37 

220 

64.5 

52.0 

14 

40  06 

944 

469 

65.3 

51.5 

15 

40  02 

9  49 

722 

67.5 

49.7 

1« 

39  55 

956 

994 

69.5 

40.3 

17 

39  42 

9  43 

1,095 

6ao 

39.7 

17a 

?9  39 

9  39 

740 

67.5 

49.3 

18 

39  29 

944 

1,065 

65.0 

39.7 

19 

30  27 

9  39 

248 

64.7 

51.7 

21 

38  19 

9  30 

620 

67.3 

60.5 

22 

38  15 

9  33 

718 

66.3 

52.0 

23 

*      37  20 

9  30 

802 

66.5 

49.3 

24 

37  19 

9  13 

292 

67.5 

52.7 

25 

37  11 

9  07 

374 

69.7 

.•V3.5 

28 

36  44 

8  08 

364 

71.7 

52.7 

27 

36  37 

7  33 

322 

73.0 

51.3 

28 

36  29 

7  16 

304 

71.5 

53.3 

29 

36  20 

6  47 

227 

73.3 

55.0 

ao 

36  15 

6  52 

386 

73.0 

52.7 

31 

35  56 

7  06 

477 

71.3 

60.5 

32 

35  41 

7  08 

651 

71.5 

60.0 

33 

35  33 

654 

554 

72.0 

49.7 

34 

35  44 

6  53 

414 

71.7 

50.0 

35 

35  39 

6  38 

335 

73.6 

51.5 

36 

35  35 

626 

128 

75.0 

55.0 

37 

35  50 

6  00 

190 

72.0 

53.7 

38 

35  58 

626 

503 

71.7 

54.0 

39 

35  59 

5  27 

617 

*66.0 

55.5 

40 

36  00 

4  40 

586 

74.6 

55.0 

4L 

35  57 

4  12 

730 

74.5 

55.0 

42 

35  45 

3  57 

790 

74.0 

64.0 

43 

35  24 

354 

102 

74.7 

55.0 

44 

35  42 

3  01 

455 

70.0 

55.0 

45 

35  36 

229 

■    207 

72.7 

54.7 

46 

35  89 

1  56 

493 

73.5 

55.5 

47 

37  25 

1  10 

845 

69.5 

54.7 

48 

37  11 

0  31 

1,328 

73.5 

54.7 

Locality. 


South  of  Ireland. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 
Between  Cape  Finiaterre  and  Vigo. 

Do. 

Do. 
Between  Oporto  and  Llabon. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 
Southwest  of  Lisbon. 

Do. 
Northwest  of  Cape  St.  Vincent 

Da 

Do. 
Between  Capo  St.  Vincent  and  Cadis. 

l>o. 

Do. 
Southwest  of  Cadiz. 

Da 
Off  Straits  of  Gibraltar. 

Da 

Da 

Da 

Do. 

Da 
In  Straits  of  Gibraltar. 

Do. 

Da 
Between  Gibraltar  and  Oran. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 
Sout  h  of  Cartagena. 


*  These  temperatures  are  the  averages  of  the  day. 
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Dredging  and  sounding  stations  of  the  Porcupine^  1870— Con  tinned. 


• 

si 

Latitude. 

North. 

o    / 

36  20 

I/ongitude. 

Depth. 

Fathoma. 

1,412 

51 

152 

510 

1.415 
660 
500 
112 

1.508 

1,456 
300 
224 
266 
445 

1,743 
302 
730 
181 
460 
108 
147 
18t) 

Tomperataret. 

Locality. 

o 

Surface. 

Bottom. 

49 
50 

Wegt. 

o    / 

0  31 

o 
71.5 

I  ♦74.4 

75.0 

1    »76.2 

77.0 
76.0 
76.5 
78.0 
•76.8 
75.5 
76.5 
74.0 
72.5 
72.5 
68.0 
65.6 
'        63.0 
1        60.0 
73.0 

o 
54.7 

Between  Cartagena  and  Ormn. 

U(\a 

Coaat  of  Algiers. 

5<U> 

86  55 

54.7 

55.5 

55.0 

)        55.0 

t        56.5 

1 

56.5 
56.5 
56.0 
55.7 
55.3 
54.7 
54.7 
51.5 

51 

r.2 

Eatt. 
1  10 

Off  coaat  of  Algiers. 

r»2a 

Coast  of  Algiers. 

53 
54 
55 
56 
57 
58 
50 
60 
61 
62 

36  53 

37  41 
37  30 

37  03 
36  06 
36  43 

1            36  32 
36  31 

38  26 
*            38  38 

5  55 

6  27 
6  51 

rll  86 
13  10 

13  36 

14  12 

15  46 
15  32 
15  21 

Do. 
Off  coast  of  Algiers. 

Do. 
Between  Cape  Bon  and  PanteUarla. 
South  of  Siidl J. 

Do. 

Do. 
Southeast  of  Sicily. 
Northeast  of  Sicily. 

Do. 
Straits  of  Gibraltar. 

CA 

1 

Do. 

6r> 

I 

Off  Straits  of  Gibraltar. 

66 

i 

Do. 

67 

i 

55.3 

Do. 

............. 

♦  These  temperatures  are  the  averages  of  the  day. 

DREDGINGS  OF  THE  SHEARWATER,  1871. 

In  1871  the  steamer  Shearwater  made  some  dredgings  on  the  coral 
banks  between  Sicily  and  Cape  Bon,  in  depths  of  not  more  than  aboot 
200  fathoms.  Dredging  was  not  the  main  object  of  the  expedition  and 
no  record  exists,  so  far  as  is  known,  of  the  precise  localities. 

SOUNDING  AND  DREDGING  STATIONS  OF  THE  VALOROUS, 

1875. 

The  Valorous  was  a  war-steamer  sent  as  a  store-ship  with  the  British 
North-Polar  Expedition  of  1875  (the  Alert  and  Discovery),  As  it  was  to 
return  directly  from  Disco,  Greenland,  the  Royal  Society  requested  the 
Government  to  permit  Mr.  J.  Gwyn  Jeffreys  and  an  assistant,  Mr.  Her- 
bert P.  Carpenter,  to  make  the  voyage,  so  as  to  undertake  natural  his- 
tory observations  both  at  Disco  and  on  the  return  voyage.  The  reports 
on  the  dredgings,  etc.,  between  Davis's  Straits  and  England  by  Mr.  Jef- 
freys, Dr.  William  B.  Carpenter,  Rev.  A.  F.  Norman,  Dr.  W.  C.  Mcin- 
tosh, Professor  Allman,  Professor  Duncan,  Prof.  George  Dickie,  and 
Mr.  R.  Etheridge  were  published  in  No.  173  of  the  Proceedings  of  the 
Royal  Society,  1876.  The  first  dredging  was  made  about  July  22  and 
the  last  on  August  23, 1875.  In  the  following  table  the  letter  D.  indi- 
cates a  dredging,  S.  T.  a  serial  temperature.  At  the  other  stations 
soundings  only  were  made. 
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Dredging  stations  of  the  Danish  Arctic  expeditiotij  1682-*83— Continued. 


s 


85 

86 
87 
88 
80 
iW 
91 
92 
93 

94 
95 

96 
97 
98 
99 
100 

101 
102 

103 

104 


Date. 


1882. 

39  Sov.  16 

40  Not.  21 

41  Nov.  25 

42  Dec.  1 

43  Dec.  12 

44  Dec.  15 
43  Dec  16 

46  Dee.  22 

1883. 

47  {  Jan.  4 

48  I  Jan.  6 

49  !  Jan.  9 

50  t  Jan.  12 

51  Jan.  16 

52  I  Jan.  19 

53  j  Jan.  23 

54  Jan.  26 
5«  I  Jan.  29 

56  ,  Jan.  31 

57  Feb.  1 

58  I  Feb.  3 

59  I  Feb.  6 

60  I  Feb.  0 

61  Feb.  12 
6i  Fob.  13 

63  Feb.  U 

64  Feb.  15 

65  Feb.  17 
6«  Feb.  21 

67  Feb.  22 

68  Feb.  2:j 


00 
70 
71 
72 


Feb.  24 

Feb.  26 

Feb.  28 

Mar.  1 


73  Mar.  3 


74 

Mar. 

5 

75 

Mar. 

6 

76 

Mar. 

7 

77 

Mar. 

8 

78 

Mar. 

0 

79 

Mar. 

10 

80 

Mar. 

12 

81 

Mar. 

13 

82 

Mar. 

15 

83 

Mar. 

10 

84 

Mar. 

17 

Mar.  19 

Mar.  21 

Mar.  24 

Mar.  27 

Mar.  28 

Mar.  29 

Mar.  30 

Mar.  31 

Apr.  2 

Apr.  3 

Apr.  6 

Apr.  7 

Apr.  9 

Apr.  10 

Apr.  II 

Apr.  12 

Apr.  13 

Apr.  14 

Apr.  16 

Apr.  17 


Latitade 
north. 


70  23 
70  19 
70  16 
70  15 
70  28 
70  33 
70  36 
70  38 

70  58 
70  57 
70  58 
70  59 
70  51 
70  55 
70  58 

70  58 

71  05 
71  02 
71  02 
71  01 
71  05 
71  05 
71  05 
71  06 
71  04 
71  04 
71  07 
71  08 
71  09 
71  11 
71  14 
71  17 
71  21 
71  20 

71  28 
71  38 
71  40 
71  39 
71  36 
71  33 
71  34 
71  41 
71  41 
71  41 
71  40 
71  40 

71  36 

71  34 
71  32 
71  32 
71  Z?, 
71  35 
71  34 
71  32 
71  30 

71  28 
71  31 

71  33 
71  34 
71  36 
71  37 
71  40 

71  44 
71  41 

71  45 

71  44 


Lon^tude 
eaHt, 
Green- 
wich. 


S.  Mis.  90 


64  13 
61  05 
64  04 

63  52 

64  35 
64  37 
64  43 

64  40 

65  05 
65  02 
65  09 
64  41 

63  57 

64  16 
64  01 
64  00 
61  31 
bi  23 
04  16 
64  07 
64  05 

63  50 

64  17 
61  21 
64  36 
64  38 
64  25 
64  31 
64  39 
64  42 
61  43 
64  47 
64  48 

64  53 

65  04 
65  17 

65  07 

66  02 
64  59 
64  56 
64  53 
64  37 
64  45 
64  47 
64  47 
64  43 

64  32 

64  30 
04  24 
64  26 
64  27 
64  32 
64  37 
64  36 
64  33 

64  33 
64  31 

64  33 
64  33 
64  33 
64  38 

64  43 

65  03 
65  06 

65  29 

65  22  i 

03 


Fath. 
75 
72 
80 
80 
68 
48 
23 
23 

20 
20 
20 
40 
68 
50 
67 
68 
55 
55 
55 
58 
58 
50 
58 
54 
53 
53 
55 
51 
51 
51 
60 
66 
80 
66 

78 
85 
84 
83 
79 
76 
77 
67 
73 
73 
71 
71 

60 

60 
55 
55 
56 
59 
60 
63 
56 

56 
57 

58 
57 
60 
70 
68 

81 
8J 

88 

89 


Kind  of  bottom. 


*  2 


Blue  clay,  with  brown  mad  . 

do 

Stiff  brownish-gray  clay 

Dark-brown  clay 

Blue  clay,  withurown  mad. 

do 

do 

do 


A. 


..do 
..do 
.do 
..do 
..do 
..do 
..do 
.do 
..do 
..do 
.»do 
.do 
.do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 


A. 


A. 
A. 


Blae  clay,  with  ferraginoos  concretions 

Bine  clay,  with  ferrnginous  concretions,  and  small 
stones. 

do 

Blae  clay,  with  brown  mud 

Blue  clay,  with  small  stones 

Blue  clay,  with  brown  mud 

do 

Blue  clay,  with  ferraginous  concretions 

do 

Blue  clay,  with  brown  mud 

do 

do 

do 

Blue  clay,  with  small  stones,  and  ferruginous  con- 
cretions. 

Blue  clay,  with  brown  mud  and  ferruginous  con- 
cretions. 

Blue  clay,  with  brown  mud 

Blue  clay,  with  ferruginous  concretions 

do 

do 

do 

do 

Blue  clay,  with  brown  mud 

Blue  clay,  with  ferruginous  concretions  and  small 
stones. 

Blue  clay,  with  brown  mud  and  small  stones 

Blue  clay,  with  brown  mud  and  ferruginous  con- 
cretions. 

, do 

do 

do 

Blue  clay,  small  stones 

Blue  clay,  with  brown  mud  and  ferrnginous  con- 
cretions. 

Blue  clay,  with  brown  mud,  and  large  stones 

Blue  clay,  with  brown  mud,  and  ferruginous  concre- 
tions. 

Lijihtbrown  clay,  with  brown  mud,  and  ferruginous 
concretions. 

do 


A. 


A. 
A. 


A. 
A. 
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Dredging  stations  of  the  Triton ,  1882. 


1  r 


o 
>5 


£ 


1 
2 

:i 

*4 

t5 

tf 

7 

8 

0 

lU 

11 

12 

13 


Latitude 

N. 


O        I       II 

51)  51  30 

59  37  30 

60  39  3U 
60  22  40 
60  U  45 
60  00  00 
6<l  10  00 
60  18  00 
60  05  00 
50  40  00 
50  30  30 
60  31  00 
50  51  02 


LoDsitudo 
W. 


o     / 
6  21 
6  21 


II 
00 
00 
0  06  00 
21  00 

15  00 

16  30 
10  00 
15  00 

6  21  00 

7  21  00 
7  13  00 

7  34  00 

8  18  00 


8 
8 
7 
7 
6 


Tempera- 

Depth. 

ture  of  bot- 

tom. 

Fathom*. 

o         o 

240 

47. 5-47.  6 

530 

46.2 

87 

40.5 

327-430 

31.5-32.0 

433 

43.5 

406 

29.5-30.0 

585 

29.  9-30.  5 

640 

30.0 

608 

30.0 

516 

46.0-46.5 

f55 

45.5 

580 

31.0 

570 

45.7 

BemArks. 


On  the  ridice.. 
We«t  of  ridge. 
Faroe  bank  a.. 
£a«tofrid(;e  . 
West  of  ridge . 
Eastof  ridire  . 

do....... 

do 

do 

West  of  ridge. 

do....... 

EiMt  of  ridge  . 
West  of  ridge. 


Wana. 

Cold- 

Wann. 

Cold. 
Da 
Da 
Da 

Warm. 
Da 

Cold. 

Warm. 


*  Partly  on  tlie  ridge. 

t  The  trawl  had  been  carried  right  over  the  ridge  and  came  up  in  the  cold 


DBEDGINGS  OF  THE  SWEDISH  FRIGATE  JOSEPHES^E,  1869. 

These  dredgings  extended  from  the  coast  of  Portugal  to  the  Azores, 
and  thence  across  the  Atlantic  to  America.  They  were  under  the 
charge  of  Messrs.  Smith  and  Ljungmans.  I  have  been  unable  to  meet 
with  an}"^  details  as  to  the  precise  positions  or  character  of  the  dredg- 
ings. 


CLASSIFIED  LIST  OF  ALL  DBEDGINGS  OF  OVER  60  PATH- 
OMS  MADE  BY  U.  S.  FISH  COMMISSION  NORTH  OF 
BAHAMAS. 

Dredgings  made  in  the  Gulf  of  Maine  are  notgiven,  uor  those  made 
inside  the  Banks  situated  off  the  coast  of  Nova  Scotia. 
The  others  are  designated  as  follows : 

S.— Off  Savannah  to  Bahamas.    N.  Lat.  27^  30'  to  34^  OC. 

H.— Off  Cape  Hatteras.    N.  Lat.  34^  00'  to  36^  30'. 

C— Off  Chesapeake  Bay.    N.  Lat.  36°  30'  to  :^  00'. 

D.— Off  Delaware  Bay.    N.  Lat.  38^  OU'  to  39^  00'. 

M. — South  of  Block  Island,  Martha's  Vineyard,  and  Nantucket. 

O.— South  to  east  of  St.  George's  Bank. 

N. — South  and  southeast  of  Newfoundland  and  on  the  Flemish  Cap. 
60  to  100  fathoms : 

H.— 2008,  2267,  2268,  2298,  2595,  2600,  2602.  2603. 

C— 2005,  2011,  2012,  2265,  2421,  2422,  2424. 

M.-^5,  8(«5,  867,  872,  874.  920,  921,  922,  941,950, 1091, 1109, 1117, 1118, 2031,  2032, 

2057,  2085,  2086,  2087,  2177,  2197,  2198,  2199,  2243,  2244,  2247,  2248. 
G.— 83  B..  84  B.,  2065,  2066,  2079,  2524,  2525. 
N.— 2432,  2692,  2693,  2694,  2698,  2699,  2700,  2701. 
100  fathoms : 

H.— 2266,  2425,  2426,  2592,  2601. 

C— 2004. 

p  — 1046,  2740. 
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Dredging  stations  of  the  Danish  Arctic  expedition,  1882-^83— Continued. 


ZB 

DaU 

>. 

latitude 
north. 

OD  9 

0 

1883. 

O      ' 

168 

July 

20 

71  06 

169 

July 

22 

71  05 

170 

July 

24 

71  04 

171 

Aag. 

2 

71  14 

172 

Aug. 

4 

71  18 

173 

Aug. 

7 

71  16 

174 

Aug. 

8 

71  13 

175 

Aug. 

10 

71  10 

176 

Aug. 

13 

71  11 

177 

Aug. 

16 

70  59 

178 

Aug. 

17 

70  52 

179 

Aug. 

20 

70  54 

180 

Aag. 

22 

70  56 

181 

Aug. 

22 

70  56 

182 

Aug. 

24 

70  57 

183 

Aug. 

30 

71  04 

184 

Sept. 

3 

71  17 

185 

Sept. 

4 

71  10 

186 

Sept 

5 

71  08 

187 

Sept. 

8 

71  18 

188 

Sept. 

0 

71  2C 

1H9 

Sept 

21 

70  26 

190 

Sept. 

22 

70  20 

Longitude 
oast, 
Green- 
wich. 


62  42 
62  47 
62  49 
62  37 


62 
61 


10 
37 


61  28 
61  22 
61  12 
60  30 

60  00 
59  51 
59  40 
59  36 
59  35 
59  40 
59  43 

59  24 
59  15 

59  44 

59  58 

57  53 
57  47 


P 


Fath. 
75 
73 
74 
70 
58 
46 
48i 
52 
53 
681 

92 

93 

97 
100 
100 

98 

74 

100 
106 


62 

30 
50 


Kind  of  bottom. 


Blue  clay,  with  brown  mud 

Blue  clay,  with  brown  mud,  and  stones 

Blue  clay,  with  brown  mud 

do. 

Blue  clay,  with  brown  mud,  and  stones 

do , 

do 

do 

do 

Blue  clay  and  brown  mud,  with  many  sandy  worm- 
tubes. 

Blue  clay,  with  light-brown  mud,  and  small  stones 

Bine  clay,  and  small  stones 

do 

do 

Blue  clay  and  brown  mud,  with  small  stones 

Blae  clay  and  small  stones 

Blue  clay,  with  brown  mud,  sand-tubes,  and  small 
stones. 

Blue  clay,  with  brown  mud 

Blue  clay  and  brown  mud,  with  very  numerous 
sand-tubes. 

Blueclay  and  many  sand  tubes.... 

Blue  clay  and  many  sand -tubes,  with  some  mud  and 
stones. 

Sandy  clay,  and  stony 

do 


.sl 


A. 
A. 


A. 
A. 
A. 
A. 


A. 
A. 


A. 

A. 

A. 
A. 


i>  i 


■'•:;1 


«  t 


;  ( 


l^l 


( 


'4 


^ 


i    4f 


I' 
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600  fathoms — coutiniied. 

D.— 2233,  2744. 

M.— 937,  1124,  1155,  2030, 2189, 2215, 2236, 2549, 2553, 2680, 2688, 2690, 2722. 

G.— 2073. 
700  fathoms : 

S.~2654,  2678. 

H.— 2300. 

C— 2729,  2730. 

M.— 936,  953,  954,  2181,  2203,  2204,  2235,  2552,  2749. 

G.— 2528,  2529,  2532. 
800  fathoms : 

S.— 2679. 

H.— 2115. 

C— 2018,  2731,  2734,  2735,  2739. 

D.— 2721. 

M.— 935,  1123,  2551,  2691. 

G.— 2533. 

N.-2428. 
900  fathoms: 

\.H.— 2010.  2111.  2116. 

C— 2013,  2728,  2733,  2733,  2741,  2742.  • 

M.— 2182,  2217,  221«,  2219,  2238,  2083. 

G.— 2072.  2075,  2076.  2531,  2709. 

Dredgings  in  1,000  fathoms  or  more  are  not  distinguished  geograp 
cally,  but  are  all  between  K  lat.  36°  06'  and  41°  43'  and  W.  long.  6 
22'  and  74©  33'. 

1,000  fathoms : 

2049,  2050,  2083,  2093,  2094,  2104, 2191,  2206,  2210,  2216,  2231,  2530,  2681,  2682,  27 
2710,  2740. 
1,100  fathoms: 

2044,  2051,  2052,  2103,  2192,  2193,  2194,  2195,  2205,  2207, 2209, 2211,  2220, 2550, 26 
2685,  2707,  2743. 
1,200  fathoms : 

2029,  2102,  2190,  2196,  2^08,  2230.  2534,  25*35,  2706,  2727,  2732,  2748. 
1,300  fathoms: 

2034,  2074,  2077,  2084,  2095,  2705,  2726,  2747. 
1,400  fathoms : 

2035,  2105,  2229,  2502,  2563,  2564,  2571,  2725. 
1,500  fathoms : 

2043,  2096,  2106,  2221,  2222,  2711,  2719,  2720. 
1,600  fathoms: 

2041,  2042,  2100,  2101,  2173,  2174,  2223,  2716,  2717,  2718,  2723,  2724. 
1,800  fathoms : 

2036,  2037,  2568,  2569,  2570,  2572,  2573,  2574,  2575,  2712,  2713,  2714, 2715. 
2,000  fathoms: 

2038,  2097,  2226,  2565. 
2,200  fathoms : 

2040,  2098,  2-227. 
2,400  fathoms : 

2039. 
2,600  fathoms: 

2223.  2224,  2225,  2566,  2507, 
2,949  fathoms : 
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Record  of  speed  of  five  trawUnga  and  eoundings,  Jul  if,  1883,  U.  S.  Fish  Commission  iU 
Albatross,  Lieut.  Comm,ander  Z,  L.  Tanner^  U.  S,  Xavjf,  commanding. 

TRAWL— GOING  DOWN. 


Fathoms. 


Surface  to  100 

100  to  200 

200toS00 

»UOto400 

400  to  500 

500  to  600 

000  to  700 

700  to  800 

800  to  900 

1*00  to  1.000  . . . 
1.000  to  1,100.. 
1,100  to  1,200  . 
1.200  to  1,300  . 
1,300  to  1,400  . 
1,400  to  1.500  . 
1,500  to  1.600  . 
1.600  to  1,700  . 
1.7U0  to  1,800  . 
1,800  to  1,900  . 
1.900  to  2,000  . 
2,000  to  2,100  . 
2.100  to  2.200  . 
2,200  to  2,300  . 
2.3U0  to  2.400  . 
2,400  to  2,600  . 
2.^(10  to2.<500  . 
2.tjOii  to -J, 700  . 
2.7u0  to  2.H(H»  . 
2,800  to  2,900  . 
2.W)0  to  3,000  . 
3,000  to  3. 100  . 
3,U'0to3,200  . 


Total  time 


Areraf^e  Bpend  per  100  fathoms 
Depth  in  fttthoms 


2038. 


m. 
4 

5 
5 

4 
4 
4 

4 


4 
4 
4 
9 
0 
5 
4 
4 
6 
5 
4 
6 
5 
4 
4 
4 
9 
5 


$. 

00 
00 
00 

oo 

40 
00 
00 
5  20 
4  45 
10 
05 
50 
20 
00 
50 
30 
30 
00 
15 
15 
05 
00 
35 
20 
00 
30 
30 


2  17  30 


6  05 
2.033 


N  amber  of  station. 

2039. 

2040. 

2041. 
A.  m. «. 

u: 

h.  m.a- 

A.m.a 

ia.1 

5  15 

7  20 

3  1)6 

41 

405 

4  10 

4  Sf 

4< 

3  50 

3  15 

400 

H 

4  (^ 

4  25 

,          430 

5! 

5  30 

9  05 

I          4  30 

3! 

445 

4  15 

444 

11 

3  53 

4  00 

445 

3! 

4  02 

3  30 

I          4  47 

i{ 

4  15 

4  00 

4  45 

4< 

4  00 

3  4U 

4  47 

41 

7  35 

4  20 

'          4  47 

41 

G  15 

3  40 

505 

41 

7  25 

4  15 

420 

41 

5  00 

4  15 

425 

41 

5  00 

3  40 

4  20 

4( 

4  30 

4  40 

1          4  30 

41 

4  30 

4  35 

.440 

41 

4  00 

7  40 

425 

41 

8  00 

6  20 

4  20 

i\ 

11  45 

5  25 

4  10 

3( 

7  46 

5  00 

4  10 

1( 

7  50 

5  10 

4  10 

7  00 

7  00 

♦2  00 

5  00 

5  00 

6  45 
4  50 

6  15 

7  00 
6  45 
4  00 

..•.......' 

......... 

5  00 
9  55 

5  00 
4  20 

6  15 

3  30 

4  00 
3  40 

.........  1 

3  02  15 

2  28  40 

1  40  32 

131 

5  42 

4  57 

4  28 

4 

2,369 

2,226 

1.60«J 

1,5 

*  To  2,250  fathoms. 
TRAWL— COMING  UP. 


loo  to  surface 

200  to  100 

300  to  200 

400  to  300 

.•S00to400 

COO  to  500 

700  to  600 

800  to  700 

900  to  800 

1,000  to  900  ... 
1,100  to  1,000  . 
1.200  to  I.IOO  . 
1,30U  to  1,200  . 

1.400  to  i,:mo  . 

l,.'»00to  1,400  . 
1,600  to  1,500  . 
1.700  t4>  1,600  . 
l.hOOlo  1,700  . 
l.JWO  to  1,800  . 
2,000  to  1,900  . 
2,100  to  2.000  . 
2,200  to  2,100  . 
2,300  to  2.200  . 
2.400  to  2.300  . 
2..'iOO  to  2.400  . 
2.000  to  2.500  ., 
2.700  to  2,600  . 
2.HO0  to  2.700  . 
2.9()0to2.S(K)  . 
.'{,000  to  2,9iK)  . 
3.100  to  3,000  . 
3.-J00  to  3,100  ., 


4 

4 
4 
5 

4 
4 


30 
00 
00 
55 
00 
00 
2  40 
4  15 
«0 
00 
00 
00 
30 
30 
00 
15 
00 
0« 
45 
00 
30 
30 
30 
00 
00 


3 
3 
3 
4 
3 
3 
4 
4 
9 
5 
4 
5 
4 
4 
4 
5 
4 


5 
3 

4 
5 
4 
3 
4 


15 
45 
00 
30 
00 
30 
00 


6 
3 
3 
3 


00 
00 
31 
31 


3  45 


5  00 
000 


00 
00 
45 
3U 
15 
b^ 
25 


3  31 
3  31 
3  31 
3  31 
3  31 
3  31 


3  5o 


3 

4 
4 

4 
4 
4 


3 
4 
4 
4 
4 
4 
4 
4 
5 
4 
4 
4 
5 
5 
6 


30 
00 
00 
00 
00 
00 
00 
00 
00 
30 
40 
25 
20 
10 
15 


32 
35 
<K) 
00 
00 
00 
3  25 

3  40 

4  15 
10  05 

5  45 
5  25 
5  50 

5  30 

6  10 
12  SO 

6  45 

6  45 
8  30 

7  00 


4 

4 
4 
4 
4 
4 
4 
5 
4 
4 
4 
5 


40 
40 
¥> 
40 
40 
40 
40 
45 
30 
55 
55 
10 


6  15 

7  0») 
7  Ot. 

10  00 

6  43 


48 
4^i 

48 
48 
6  45 
5  45 


10  15 


Total  time 


2  00  20  t     2  24  15       2  32  50        2  14  10 


Traw\  oi\\>ollom '    1  14  30 


ATi'rag«  R\>tcd  pet  IftVi  iaOoLOOi^. 


\ 


^'n 


1  47  30 


::  37  20 
5  05 


1  51  r5 

5  44 


14 


i: 


] 
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Record  of  speed  of  five  traivlings  and  soundingSf  July^  1883,  etc. — Coutiniied. 

SOUNDING— GOING  DOWN. 


Fathoms. 

Number  of  station. 

2038. 

2039. 

2040. 

2041. 

A.  m.  8. 
1  20 
1  20 
1  20 
1  20 
1  20 
1  15 
1  25 
1  18 
1  22 
1  17 
1  23 
1  21 
1  19 
1  20 
1  20 
fO  24 

2042. 

to  100 

h.  m.  t. 
1  02 
0  56 

0  57 

1  00 
1  02 
1  02 
1  07 
1  09 
1  08 
1  16 
1  14 
1  17 
1  07 
1  17 
1  10 
1  15 
I  22 

1  2S 

2  40 
♦3  33 

h.m,».   1    Km.t. 
0  57  1          1  30 
0  55  ;          I  30 

h.  m.  * 
1  <)0 

K) 

0  55 

M) 

1  00 
0  46 

0  .'»8 

1  02 
1  00 
1  02 
1  00 
1  07 
1  06 
1  04 
1  08 
1  10 
1  11 
1  14 
1  05 
1  12 
1  18 
1  16 
1  15 
1  20 

111  00 

1  30 
1  30 
1  30 
1  30 
1  30 
1  30 
1  30 
1  30 
1  30 
1  30 
1  30 
1  30 
1  30 
1  30 
1  00 
1  45 
1  20 
1  30 
1  20 
§0  20 

4  00 

K) 

6  30 

K). 

1  25 

)0 

1  03 

)a 

1  17 

H) 

K) 

1  15 
1  25 

000 

1,100  

1  20 
1  25 

1,200 

1  25 

1  300 • 

1  30 

1.400  ..., 

1  25 

1,500  

*1  00 

1,600  

1.700  

1,800    

1,900    

• 

2.000 

2,100 

2,200 

2, 300 



1 



otal  time 

27  08 

24  05 

31  15  !         19  30 

20  55 

e  flpeed  per  100  fathoniH ; 

D  fathoms • 

1  21 
2,033 

1  01 
2,369 

1  21 
2,220 

1  13 
1,008 

1  43 
1,556 

*  To  1,480  turns, 
t  To  1,530  turaf». 


rTo  1,912  turns. 
Vlo  2,125  turns. 

SOUNDING-COMING  CP. 


II  To  2,276  turns. 


iirface 
)0 


M) 

W.... 
)0....- 
)0.... 
)0  ... 
)0.... 

)o .:. 

900.. 
1,000 
1,100 
1.200 
1,300 
1,400 
1.000 
1,G00 
1.700 
1,800 
1.900 
2,000 
2,100 
2,200 


otal  time 

e  speed  per  100  fathoms 


1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

•? 

1 

0 


00 
27 

37 
37 
35 
50 
38 
32 
40 
47 
4G 
45 
47 
5] 
.W 
57 
.'S5 
00 
20 
40 


1  00 
1  00 
1  00 
00 
00 
00 
00 
0  57 
0  .50 
0  51 
0  52 


1 
1 
1 

1 


1  05 
1  30 


1  25 
1  25 


30 
•10 
30 
30 


1  30 


1 

1 

1 

1 

1 

1 

1 

1 

1 
•> 


05 
05 
05 
10 
15 
10 
27 
30 
33 
15 
25 
00 


1 
1 
1 


30 
30 
30 


1  45 


1 
1 
1 
2 


45 
45 
45 
00 


1  05 


12  36 


28  30 


0  56 


1  12 


1 
1 

1 
1 
1 
0 


40 
30 
30 
30 
30 
30 


1 

1 
1 


25 
25 
25 


1  25 


20 
20 


1  25 


1 
1 
1 
1 
1 
1 
1 


30 
25 
25 
25 
25 
30 
00 


32  50 


21  15 


1  2tt 


1  19 


1  00 

0  57 
{)  58 

1  00 
1  00 
1  00 

1  m 


o; 

07 


1  Oc 


1 
1 
1 
1 


ic 

15 
14 
1! 


1  OQ 


16  04 


1  02 


5  '^ Total  time"  is  not  the  sum  of  tbe  partial  times,  but  the  wiiole 
miployed  for  the  trawling  or  sounding,  including  preparation  for  it. 

ERICAN  MUSEU3I  OF   NaTDRAL   TTISTORY, 

Nkw  Yorn,  Ihccmhpr  20.  1.S87. 
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SI 
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,i 
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1     4 


r' 


fit 


1- 


264.4r 


264r8 
21»fP#lAg    1S7P 

^11 


j  -  COOP 


198- 


179  jR 


16lP 


183^ 


t572? 
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i\  ' 


!  11 


II 


i' 


Bgcord  of  speed  of  Jive  trawlinga  and  soundingft,  JuJy^  1883,  U.  S.  FUh  CommiMJon  tUamer 
AlbatrosSf  Lieut.  Commander  Z.  L.  Tannerj  U.  S.  Navy,  commanding, 

TRAWL—GOIXG  DOWN. 


Fathoms. 


Surface  to  100 

lUO  to  200 

200  to  300 

300  to  400 

4U0to500 

500  to  600 

600  to  700 

7U0to800 

800  to  900 

»00to  1,000... 
1.000  to  1,100.. 
1,100  to  1,200  . 
1,200  to  1,300  . 
1.300  to  1,400  . 
1,400  to  1,500  . 
l,.'>00  to  1,600  . 
1.600  to  1,700  . 
1.7U0  to  1,800  . 
1,800  to  1,900  . 
1,900  to  2,000  . 
2,000  to  2.100  . 
2.100  to  2,200  . 
2.200  to  2.300  . 
2,300  to  2,400  . 
2,400  to  2,600  . 
2.500  10  2,1500  . 
2.UO1)  to  2,700  . 
2.7uO  to  2,K<K»  . 
2.80U  10  2.900  . 
2,900  to  3,000  . 
3,000  t4>  3, 100  . 
3,lU0to3,200  . 


N  amber  of  station. 


203& 


2039. 


2040. 


2041. 


2042. 


h.  m.  9. 


4 

5 
5 
4 

4 
4 
i 
5 
4 
i 
4 
4 


00 
00 
00 

00 

40 
00 
00 
20 
45 
]0 
05 
50 


9  20 


6 
5 

4 
4 


4 

5 
5 
4 
4 

4 


00 
50 
30 
30 
6  00 
5  15 
15 
05 
00 
35 
20 
00 
0  30 
5  30 


Total  time 


Averai^e  speed  per  100  fathoms 
Depth  in  fathoms 


h.  tn.  $• 
5  15 
4  05 
8  50 


30 
45 
53 
02 
15 
00 
35 
6  15 
25 
00 
00 
30 
30 
00 


8  00 
11  45 


45 
50 
00 
00 
00 
G  45 

4  50 

5  00 
9  55 

5  00 
4  20 

6  15 


A.  m. 

4 

3 

4 
9 
4 
4 
3 
4 
3 
4 
3 
4 
4 
3 
4 
4 
7 

6 
5 
5 
5 
7 
6 
7 
6 
4 
3 
4 
3 


a. 

20 

10 

15 

25 

05 

15 

00 

30 

00 

40 

20 

40 

15 

15 

40 

40 

35 

40 

20 

25 

00 

10 

00 

15 

00 

45 

00 

30 

00 

40 
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XXX.-CHEMICAL   COMPOSITION  OF   FISH   PRODUCTS,   WITH 
SOME  REMARKS  ON  THEIR  NUTRITIVE  VALUE.* 


By  Prof.  P.  Kostytscheff, 
Of  the  Agricultural  Station  in  St.  Petersburg, 


The  namber  of  investigations  on  the  cliemical  composition  of  the 
various  substances  used  as  food  by  man  is  not  great.  Owing  to  the 
experiments  on  the  feeding  of  domestic  animals,  we  have,  for  instance, 
hundreds  of  analyses  of  the  various  kinds  of  hay,  while  the  available 
analyses  of  the  different  kinds  of  bread  will  hardly  count  by  dozens. 
Of  the  alimentary  substances  used  to  prepare  food  for  man,  only  those 
have  been  frequently  investigated  which  at  the  same  time  find  applica- 
tion in  technical  industries,  such  as  the  potato,  the  grains  of  cereals, 
etc.;  and  it  is  to  be  noticed  that  such  investigations  were  called  forth 
not  by  the  requirements  of  hygiene  but  of  technology.  The  reason  is 
evident  enough.  Every  manufacturer  is  deeply  interested  in  the  amount 
of  profit  he  can  obtain,  whereas  but  few  persons  will  take  as  great  an 
interest  in  the  life  of  people  unknown  to  them. 

Nevertheless,  there  can  be  no  doubt  as  to  the  great  importance  of 
chemical  investigations  concerning  the  composition  of  the  materials 
from  which  the  food  of  man  is  derived.  Aside  from  the  physiological 
interest  attaching  to  the  problem,  it  must  be  taken  into  consideration 
that  the  results  of  such  investigations,  if  held  together  with  the  neces- 
sary statistical  data,  will  throw  much  light  on  the  economical  conditions 
of  the  national  life,  and  may  sometimes  illustrate  such  points  as  would 
otherwise  escape  attention. 

I  have  thought  it  might  not  be  superfluous  to  say  these  few  words 
as  introduction  to  the  following,  because  my  investigations  concerning 
the  composition  of  the  flesh  and  some  other  products  of  fish  will  aflbrd 
me  an  opportunity  to  call  attention  to  the  importance  of  fish  as  food  in 
our  national  life  in  general,  and,  in  connection  with  the  available  sta- 
tistical data,  will  allow  me  to  show  how  much  other  food  would  have 
to  be  provided  and  what  means  would  have  to  be  used  if,  for  some  rea- 
son or  other,  the  yield  of  the  fisheries  was  considerably  reduced. 

[•  Translated  from  the  Russian  Jonrual  of  Rural  P^conomy  and   Forestry,  Vol. 
CXLIV,  Partll.] 
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The  present  article  is  therefore  subdivided  into  two  parts.  In  tlie 
first  part  I  sliall  try  to  present  the  results  of  all  investigations  made 
up  to  the  present  time  on  the  chemical  composition  of  the  flesh  of  fish. 
In  the  second  part  I  intend  as  far  as  possible  to  show,  with  the  aid  of 
certain  statistical  data,  what  importance  fish  has  as  a  food-substance 
in  our  domestic  economy. 

I.— RESULTS  OF  INVESTIOAtlONS. 

Investigations  on  the  chemical  composition  of  the  flesh  of  fish  can 
properly  be  said  to  have  begun  only  with  the  year  1854.  Before  this 
date  only  two  such  analyses  were  made,  and  they  were  very  incomplete, 
so  that  it  is  impossible  to  obtain  from  their  results  a  correct  idea  of  the 
composition  of  the  flesh  offish.* 

Last  year  Dr.  Popof  analyzed  the  flesh  of  some  Russian  fishes.f 
Being  evidently  unacquainted  with  the  work  of  Mr.  Almen,  to  be  re- 
ferred to  hereafter,  he  proceeded  in  his  analyses  in  the  same  manner 
as  did  Payen  and  Konig.    His  results  are  as  follows : 


Name  of  fish. 

Percentage  of— 

Water. 

Fat. 

Protein. 

Aab. 

Salt  nroelt  {Salmo  eperlanut) 

42.58 
79.01 
75.76 
37.25 
20.55 
72.45 
72.18 
83.17 

8.28 
4.31 
5.88 

15.  22 
1.92 
6.78 
&85 

16.30 

,      29.J>8  1 
'      13.8d  ! 
17.29  1 
36.92  , 
60.33  1 
1&  14 
19.78 
42.80 

l!i33 

FiTsh  smelt 

2.97 

Fresh  "  V(»bl;i "  (a  fiali  found  in  the  Volga,  ot  the  size  of  a  cnioian). 
Smoked  bream  ( Ct/nrinut  vimba) - 

l.« 
10.82 

Salt-driwl  pike-perch 

17.62 

Salt-dried  spirlinir 

3.51 

Koe  of  fiei»li  "Vobla" 

Uoe  of  smoked  bream 

0.91 
7.58 

In  the  spring  of  the  ])resent  year  I  made  analyses  of  thirty  species  of 
fishes  and  tish  products  from  Russian  waters.f  I  determined  in  my 
analyses  all  the  substances  enumerated  in  the  table,  closely  following 
the  directions  given  by  HoppeSeyler  in  his  hand-book  of  physiological 
chemical  analysis.  Besides  the  substances  indicated  in  the  table,  1 
also  determined  the  amount  of  common  salt  in  salt  fish,  and  in  certain 
(salted  and  preserved)  fishes  the  amounts  of  phosphoric  acid  and  iron. 

*Tho  author  here  recapitulates  the  anaiyeia  of  fish  reported  previous  to  the  year 
1883,  when  the  following  analyses  hy  himself  were  performed.  It  is  deemed  unnec- 
essary to  repeat  his  recapitulations  here,  the  more  s6  as  the  same  dat^  with  others 
are  to  be  included  in  a  detailed  discussion  of  the  subject  by  Prof.  W.  O.  Atwater  in 
connection  with  a  report  of  his  to  be  published  by  the  Commission.  A  series  of 
analyses  by  Pop5f  are,  however,  included,  as  they  have  not  become  current  in  the 
literature  of  the  subject. — Editor. 

t  Determination  of  the  proportion  of  nutritive  matter  contained  in  the  most  com- 
mon species  of  tish.  Dissertation  for  the  degree  of  doctor  of  medicine.  St.  Peters 
burg,  1882;  in  Russian.  [The  analy.ses  are  stated  by  Professor  Kostytscheff  to  have 
been  made  in  the  usual  way,  from  which  it  is  to  be  inferred  that  the  protein  was 
estimated  by  multiplying  the  nitrogen  bj'  (i.25. — Editor.  ) 

t  Owiug  to  an  oiler  made  by  Mr.  N.  M.  Solsky,  director  of  the  Mosenm  of  Rural 
Econonjy.  and  late  general  commissioner  to  the  International  Exhibition  of  Fisheries 
at  London.  * 
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The  results  of  my  analyses  will  be  found  in  the  following  tables:* 


Table  I. — Percentage  of  suhsta  noes  found  iu  certain  fishes. 


Name  of  flah. 


FKEAH   FI8H. 

Core<roDU.H  Bacrii  (Russ.  Sig.) 

Pike-perch 

Common  ccnlfi ah 

Carp  (Euas-.'Sazfiii") 

Pike 

Crucian  (carp) 

nadflock  (Riias. ,-  Naviga") . 

Smelt 

S;iliuon 

Salmon  trout 

Sturj?eon  (Rush.,  "Osit^r")  .. 

Sterlet 

Sprat 

Liver  of  eel  pout 


Water. 


Extrane- 
ous 8Ub- 
8tunce«. 


79.13 

7!>.  87 
81.  Oi 
79.89 
8(».  7(1 
80  82 
HI.:?.*) 

7H.  :i8 

f.-'.  02 
7.').  35 
70. 02 
7li.  81 
Hi.  1 1 
45.58 


PRKSKHVEH  PI8II  AND   FISH   riiODUCTK. 

Drie^l  snielt;  the  whole  fish,  with  the 

hones 

Pickled  anchovy;    whole  fish,  with 

bonea 

Salmon  (Russ.,  "  Sioraga  ") 

Salt  turbot 

Suit  Bt^rneon  (Russ.,  "  Beluga  ") 

Pickled  lamprey;    w^hole  fish,  with-  j 

out  head  and  tail | 

Smoked  sbield-ilsh i 

Smoked      herring      (Russ.,       "She-  I 

niaia")  ! 

Smoked  Astrakhan  heriing 

Roe  of  CoregontiM  Batrii 

Kresh  roei  of  sturgeon 

I>ried  "  Vobla"  (kind  of  cnician  T)  . . 

Dried  cod  

•'  Biilyk"*  of  whitofish 

•*  Halyk  "  ot  sturgeon  t 

••  Via/.iga"  (i. «.,tbo  spinal  cartilage 

of  sturgeon) 


47.12 

fin.  72 

5!.  48 

fil.8.> 


2.03 
3.28 
3.  4.'i 

3.  92 
3.14 

4.  ^id 
4.09 
4  14 
2.70 
3.  II 
3.  0.> 
1.69 
I.M 
2.55 


Gelatin 


3.70 

3.55 

M.24 

2.  84 

3. 32 

3.U3 

2.46 

2. 8  J 

5. 08 

1.71 

1.58 

1.74 

1.29 

1.01 

44.62  i 
54.89 

43.53  : 
59.  56  I 
6(5.05  I 
56.97 
27.96  ; 
25.23  I 
57.55 


36.67  1 

I 

50  99  ' 


3.56 

3.73 
3  945 
5.  57 
1.83 

2. 70 
6. 42 

6.37 
3.78 
2.16 
1.62 
9.44 
5.21 
3.99 
H.34 

5.21 


2.27 

,3.06  I 
.5.08  ' 
1.09 
2.  0.1 

4  05 
6.14 

3.47 


Albn. 

minous 
matter. 

Fat. 

11.69 

1.53 

12.  10 

0. 20 

10.11 

0.07 

10.79 

1.42 

11.23 

0.33 

0.44 

0.48 

0.0< 

0.  59 

10.00 

3.08 

12.98 

14.  82 

16.  Oi 

2.49 

13.04 

5.15 

13.21 

5.  59 

13.46 

4.89 

5.?6 

44.69 

20.55 

8.03 

Ash. 


Common 
salt. 


87 
19 
78 
23 


13. 23 
4.59 
2.63 

40.04 


3.79  I 
15.04 
16.83 
14.82  J 

27.  .'•.7  I 
18. -58  ! 

I 

18.99  I 
13.41 
14.37  I 
25. 47 
.m  18 
50. 4 1 
14.91 
31.08 

0.18 


17,14 

12.10 

(5.  82 

8,93 

16.57 

5.08 

16.21 
8.86 
8.97 

12.85 
9.88 
0.69 

13.07 

14.35 

0.06 


1  22 

1.(0 

1.11 

1.14 

1.  18 

1.07 

1.5f< 

1.B7 

1.30 

1. 33 
1.16 

0.26 

1.71 

0.61 

18.47 

13.14 

11.  56 
11.65 
1.').04 
10.52 

4.49 
9,20 

11.43 
9.52 
7.26 
2.  31 

14,31 
5.20 
5.78 
6.93 

3,52 


9.90 
11.21 
13.77 
10  03 

3.  .33 
7.99 

9  86 
8.98 
6.16 
0.  35 
8.92 
1.20 
4  13 
3.53 


•  *'  Bolyk''  is  the  Ru.ssian  term  for  the  dosh  of  fish  dried  in  the  sun. 

t  The  '*  balyk"  investigat^Ml  by  me  was  too  dry*,  fresh  "bwlyk  "  ought  to  contain  at  least  48  to  fO 
j»er  cent,  of  water,  with  corre.spondiug  amimuts  of  other  coni^titucnt  parts. 

Table  II. — Proportions  of  phosphoric  acid  and  iron  contained  in  certain  fish  products. 


Flesh  of  Coregonus  Baerii  (Rusa.  **Sig.") 

Flesh  of  pike-perch 

Flt^nh  of  Iresh  cod 

^'le»ll  of  pike 

Fle.Hh  of  haddock  (Russ.  "Kavaga") 

Flenh  of  salmon 

Flesh  of  salmon-trout 

Flesh  of  sturgeon 

Flesh  of  sterlet 

Dried  smelt  {Salmo  eperlanus) 

Flesh  of  salt  turbot 

Flesh  of  Astrakhan  herring 

Koe  of  sturgeon 


Percentage  of— 


Phos.  acid. 

Iron. 

0.4711 

0. 0031 

0. 2602 

0  0025 

0.::73l 

0.0018 

0.  39^9 

0.  01134 

0.  4)^33 

0.  0041 

0. 3^22 

0.  i'03:. 

0.  .'JOlm 

n.OOlO 

0.  29J»;{ 

0.  0027 

0.  3104 

0.  0(i25 

1.3701 

0.  1341 

0.  4'107 

0.0041 

0. 2733 

0. 0020 

1.0340 

0.0047 

*  Where  Dothiujj  is  specified,  the  substance  analyzed  is  tlio  flesh  aloue. 
[At  the  International  Fisheries  Exhibition  in  London  in  l.s-:t  ihen^.  wen-  disid:iyod 
in  the' Russian  exhibit  two  printed  charts  of  analyses  of  the  lishts  of  Russia  bx,-  L*t<A- 
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By  comparing:  these  results  in  their  different  bearings  we  arc  led  to 
the  following  conclusions,  which  arc  not  without  interest: 

(1)  The  greater  the  proportion  of  water  c^mtained  in  the  flesh  of  a 
fish  the  smaller  is  the  proportion  of  fat,  as  is  also  the  case  with  the 
mammalia. 

This  will  readily  appear  from  the  tables  given  above.  It  will  be 
seen,  for  instance,  that  all  our  most  common,  fishes — the  perch,  pike, 
pike-perch,  etc.,  and  also  the  cod— contain  in  their  flesh  about  80  per 
cent,  of  water,  while  the  proportion  of  fat  amounts  to  a  little  over  1  per 
cent,  or  less  than  1  per  cent*  On  the  other  hand,  such  fishes  as  the 
salmon,  sturgeon,  eel,  etc.,  which  contain  much  fat,  have  a  far  smaller 
proportion  of  water.  The  greatest  proportion  of  fat  was  found  in  the 
liver  of  the  eel-pout,  which  also  contains  the  smallest  proportion  of 
water.  One  and  the  same  fish,  if  it  has  mo  e  fat,  will  have  less  water^ 
as  will  be  seen  from  the  following  examples : 

Water.  I   FH 


Salmon  (accordinjs  to  Aliuen) 1    70.33      ItC 

S;iImon  (acconlin jr  to  my  analysis) '    fi2.02i    Kfl 

Kol  (according  to  Payt'ii) 

Eel  (iiccoi'Uimg  to  Almeu) 


C08 

52.  ;s- 


21« 
319 


(2)  In  general  it  may  be  said  that  the  more  expensive  a  fresh  fish  is 
the  more  it  contains  of  nutritious  matter.  In  this  respect  it  will  be  ic- 
structive  to  compare,  on  the  one  hand,  the  figures  showing  the  propor- 

fessor  Kosty  t8cli  off.  Aside  froDi  one  evident  misprint,  the  tignres  are  the  same  as  here 
given,  except  that  in  the  shield-fish  {PelccuB  vulgarxB)  the  percentage  of  fat  is  Si?"? 
instead  of  5.08,  and  in  the  halyk  of  whitefish  {Coregonua  leucichthys)  the  fat  ii  111' 
instead  of  13.07  per  cent.  The  names  are  somewhat  different,  and  the  Latin  naa« 
are  added.  As  they  are  (it  is  to  be  presumed)  the  author's  translation  into  English, 
the  names  are  inserted  here,  by  the  aid  of  Professor  Atwater,  to  sapplement  the  naiiM 
as  here  translated  from  Professor  Kostytschef 's  article. 

Fresh  fishes, — Flesh  ot  Sig,  Coregonus  Baerii ;  Pike-perch,  XttCfo/><Toa  Sandra;  Cod- 
hsh,  Gadus  morrhua  ;  Carp,  Cypriuus  carpio  ;  Pike,  Ebox  Jucius;  Crucian  carp,  €0^9- 
8iu8  vulgarU;  Gadus  navaga;  Smelt,  Osmerus  epcrlanus ;  Salmon,  Saimo  mlcr;  ^ 
mon-trout,  Salmo  Iriltta ;  Sturgeon,  Jcipenser  guldensiaediii ;  Sterlet,  Jcipaufr  rutk- 
emis  ;  ClupcaharevgusYSLT.  membras;  liver  of  Burbot,  eel-pont.  Lota  rulgaru. 

Pre setred fiahes. — Salted  and  dried  entire  Osmerus  spirinckus ;  marinated  entire  J^a- 
Icita  vulgaris;  salted  salmon,  flesh  of  Salmo  salar  (^^Semga'O;  salted  ilesh  of  tbe 
halibut,  Hippoglossus  maximus ;  salted  flesh  of  the  great  sturgeon,  Jcipe»9fr  kmm; 
marinated  entire  river  lamprey,  Petrtmyzon  flnviatilis;  salted  and  smoked  fleiJiof 
PelecHs  vulgaris  ;  salted  and  smoked  flesh  of  Albumus  ch alcaides ;  salte<l  flesh  of  caa- 
piaii  shad,^{0«a  vaspica  ;  salted  caviare  of  Core^ontis  species;  fresh  caviare  of  sturgwot 
salted  and  dric  d  flesh  of  Ltuciscus  rutilus  var.  caspica;  dried  flesh  of  codfish,  G€^ 
morrhua;  salte  d  and  dried  backs  of  Coregonus  levdchthys  C*  Balyk^')  ;  salted  and  dried 
backs  of  sturgeon  ( **  Balyk  ") ;   dried  cartilaginons  dorsal  chords  ( **  Vezeega*^). 

The  Osmerus  spirinchus  hero  is  the  smelt  of  the  tables;  the  Peltcm*  tmlgarit  tb« 
shield-flsh;  the  Alburnus  calcoides,  smoked  herring;  the  Alota  caspica  the  Astrakhan 
herring ;  the  malted  caviare,  the  roe  of  Coregonus  Baerii;  the  Leucisevs  rmtilus^  thcrobla, 
and  the  Coregonus  leucichthys  the  whitefish. — Editor.] 

*\,The  ot\\5\\ia\\\;Mft  ^^  o\  uoW^^^W^aja.  V  v^t  cent.;"  probably  a  misprint.] 
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tioiKS  of  fat  and  albumen  in  the  flesh  of  the  salmon,  salmon-trout, 
Hturgeon,  and  sterlet  with  the  corresponding  figures  for  the  pike-perch, 
pike,  perch,  cod,  etc.,  on  the  other.  Among  the  cheap  fishes  only  one 
presents  an  exception,  namely,  the  sprat.  Its  flesh  has  precisely  the 
same  composition  as  that  of  the  sturgeon  and  sterlet.  It  will  be  noticed 
that,  of  all  fresh  fish-products,  fresh  (granulated)  caviare  or  roe  of  stur- 
geon contains  the  greatest  proportion  of  nutritious  matter. 

(3)  As  regards  digestibility,  certain  kindred  species  of  fish  appear  to 
present  a  remarkable  diversity;  for  instance,  salmon  and  salmon-trout. 
Tlie  flesh  of  salmon  is  much  fatter  than  that  of  '^siomga^^'*  which,  how- 
ever, contains  mDre  albuminous  matter;  and  compared  with  other  fishes 
it  has  much  soluble  albumen,  as  far  as  could  be  judged  from  the  size  of 
the  coagulated  albumen  without  weighing  it.  Hence,  a  weak  stomach 
will  stand  salmon-trout  more  readily  than  salmon. 

(4)  Some  fish  products  used  as  food  apparently  contain  scarcely  any 
nutritive  matter;  for  instance,  ^^viaziga^^  which  is  almost  exclusively 
composed  of  water  and  gelatin-forming  substances.  The  liver  of  the 
eel-i>out  contains  mainly  fat  (nearly  45  per  cent.),  with  a  small  quantity 
of  albuminous  matter. 

(5)  The  investigation  concerning  the  proportions  of  phosphoric  acid 
and  sesquioxide  of  iron  contained  in  the  flesh  of  fish  did  not  result  in 
any  definite  indications  of  particular  interest,  excepting,  perhaps,  the 
fact  that  granulated  caviare  is  distinguished  by  a  large  proportion  of 
jihosphoric  acid.  The  high  figures  resulting  in  the  case  of  dried  smelt 
are  due  to  the  circumstance  that  the  whole  fish,  with  its  bones,  was  sub- 
jected to  analysis,  and  that  the  ashes  were  not  free  of  extraneous  mat- 
ter adhering  to  the  smelt  from  the  drying  process. 

I  restrict  myself  to  the  present  few  remarks  and  the  incomplete 
grouping  together  of  figures,  leaving  it  to  the  reader  to  evolve  from  the 
tables  those  more  minute  indications  and  results  that  may  be  of  inter- 
est to  him. 

II. — IMPORTANCE   OF  FISH  AS  A  FOOD-SUPPLY. 

It  is  well  known  that  in  general  our  waters  are  comparatively  rich  in 
fish,  and  that  a  very  large  quantity  of  fish  is  caught  there  every  year. 
In  a  recently  published  pamphlet  by  O.  A.Grimm,t  the  amount  of  fresh 
fish  caught  every  year  in  Russia  is  estimated  at  40,000,000  puds-f 
Whoever  will  take  the  trouble  to  examine  closely  the  statistical  data 
presented  in  this  work  will  find  that  such  data  are  very  incomplete, 
and  that  this  figure  of  40,000,000  puds  is  far  below  the  actual  number. 

But  even  this  incomplete  estimate  will  allow  us  to  deduce  some  very 
instructive  conclusions  concerning  the  importance  of  fish  as  food  in  our 

[♦It  would  seem  as  if  this  ought  to  be  "salmon-trout"  aud  uot  '' 8iomga,^''\ 

t  Fishing  and  Hunting  in  Russian  Waters.     (International  Fisheries  Exhibition.) 
St.  Petersburg,  1883.     (English.) 

1 1  pud  =  40  Russian  pounds  =  about  36  English  pounds. 
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uatioiial  life.  To  do  this,  let  us  determine  tbe  quantity  of  nutiitivi* 
matter  derived  from  the  iish  caught  aud  prepared  iu  various  unduuers  in 
Russia.  In  doing  this  we  may  restrict  ourselves  to  the  consideration  ot 
the  albuminous  matter  as  the  most  important  constituent  of  animal  foo^I. 
Let  us  first  select  for  our  calculation  those  more  important  epecies  ot 
fish  about  which  Mr.  Grimm's  pamphlet  gives  definite  data,  and  for 
which  we  have  also  analyses: 

1.  Pike-perch,  amount  sent  ont  from  Astrakhan,  not  less  than 2, 000, 000 

2.  Salmon,  caught  in  various  places,  not  less  than 60, 000 

3.  Smelt  and  spirling 1,000,000 

4.  Saltdried  "v6bla" \ 3,000,000 

5.  Bream,  shield-fish,  etc 3,500,000 

6.  Astrakhan  herring 7, 000, 000 

7.  Sturgeon,  sturgeon  caviare,  and  **  balyk*' l,500,00n 

It  will  be  seen  from  Mr.  Grimm's  figures  that  this  whole  amount  of 
fish,  which  is  mostly  in  a  preserved  condition,  corresponds  to  25,000,000 
puds  of  fresh  fish.  Consequently,  the  quantity  of  all  other  kinds  of 
fish  caught  every  year  amounts  to  not  less  than  15,000,000  puds. 

Assuming  that  iu  the  fishes  mentioned  above  two-thirds  of  tbe  weight 
is  fiesh  and  one-third  makes  up  the  weight  of  bones,  skin,  etc.,  it  will 
be  found,  with  the  aid  of  the  analyses  given  before,  that  the  amount  of 
dry  albumen  obtained  from  these  fishes  is  not  less  than  2,330,000  pads. 
Assuming  further  that  in  the  remaining  15,000,000  puds  of  fish  tbe 
skin,  scales,  bones,  etc.,  amounts  to  one-third  and  the  flesh  to  two- 
thirds  of  the  total  weight,  and  supposing  all  these  fishes  to  be  such 
as  contain  the  least  amount  (10  per  cent.)  of  albuminous  matter,  the 
amount  of  dry  albumen  obtained  will  be  at  least  1,000,000  pads. 

We  thus  find  that  we  annually  derive  from  our  fisheries  3,330,000 
puds  of  albuminous  matter.  This  estimate  is  certainly  below  the  actual 
amount;  first,  because  many  fishes  contain  more  than  two-thirds  of 
fiesh  ;  second,  because  the  annual  yield  of  the  fisheries  in  Kussia  is  do 
doubt  greater  than  40,000,000  puds.  At  first  sight  this  figure  of  3,330,- 
000  puds  of  albuminous  matter  may  not  appear  very  great.  To  realize 
better  its  true  signification  let  us  try  to  calculate  w^hat  resources  would 
be  required  to  obtain  the  same  amount  of  animal  albuminous  substances 
from  cattle. 

Let  us  suppose  that,  to  replace  fish  as  food,  we  keep  black  cattle  of 
such  kind  that,  on  an  average,  every  head  when  fully  grown  weighs  20 
puds.-  Such  an  animal  will  contain  45.9  per  cent  of  flesh  without 
bones,  or  9.18  puds;  and  this  flesh  will  contain  1.61  puds  of  albumi- 
nous matter.  Now,  to  obtain  from  such  black  cattle  3,330,000  puds  of 
albuminous  matter  annually  it  will  be  necessary  to  kill  not  less  than 
2,000,000  head  of  cattle  a  year. 

Let  us  further  assume  that  our  cattle  will  be  ready  for  slaughter 
when  four  years  old;  it  will  be  seen  that  the  supply  of  cattle  in  Russia 
would  have  to  le  increased  by  8,000,000  head  of  cattle  for  slaughter 
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and  not  less  than  2,500,000  cows  for  breeding.  Consequently,  even 
under  the  most  fortunate  (but  impossible)  circumstances,  such  as  the 
absence  of  special  cattle  diseases,  sterility  of  cows,  etc.,  the  number  of 
black  cattle  in  Bussia  would  have  to  be  increased  by  at  least  10,500,b00 
in  order  to  supply  those  3,330,000  puds  of  albumen,  and  it  would  re- 
quire not  less  than  25,000,000  desiatin*  ot  meadows  and  pastures  of 
good  quality  to  keep  and  feed  these  cattle. 

How  enormous  these  figures  are  will  be  seen  from  the  fact  that  the 
number  of  milch  cows  in  European  liussia  (not  including  Poland  and 
Finland)  is  estimated  by  various  authors  at  from  five  to  ten  millions, 
and  the  area  of  pasturage  at  55,000,000  desiatin. 

We  have,  however,  neglected  in  our  calculation  to  take  into  account 
the  milk  provided  by  the  cows.  Supposing  that,  on  an  average,  every 
cow  gives  60  pails,  or  180  pounds,  of  milk,  this  milk  represents  1.44  pud 
of  albuminous  matter  (the  average  proportion  of  albumen  in  milk  being 
3.2  per  cent.).  Every  cow  thus  furnishes  nearly  as  much  albuminous 
matter  per  year  as  is  contained  in  the  flesh  of  the  full  grown  animal. 

Taking  into  account  the  milk,  our  figures  will  therefore  have  to  be 
reduced  by  one-half.  But  even  then  they  are  exceedingly  high,  amount. 
ing  to  6,000,000  head  of  cattle  that  would  require  over  12,000,000  desia- 
tin  of  meadows  and  pastures.  Approximately,  we  may  adopt  as  our 
final  result  that,  in  order  to  substitute  the  albuminous  matter  of  the 
milk  and  flesh  of  our  domestic  animals  for  that  obUvinod  from  our  fish' 
eries,  we  would  have  to  raise  by  10  per  cent,  the  productivity  of  our 
cattle-breeding  industry  and  the  supply  of  food  for  the  same. 

These  figures  define  (with  the  degree  of  approximation  attainable 
with  the  available  statistical  data)  the  position  and  rank  the  fisheries 
take  in  the  animal  food-supply  of  the  population  of  Russia.  It  would 
of  course  be  possible  to  replace  it  by  the  products  of  cattle-breeding, 
but  only  with  the  same  prices  for  food.  But  the  prices  for  the  products 
derived-  from  cattle  are  far  higher  than  those  for  the  corresponding 
nutritive  products  of  fish  (taken  on  an  average,  of  course):  1  pud  of 
albuminous  matter  of  fish  is  worth  less  than  20  roubles  [I  rouble=58.2 
centsj,  whereas  the  same  amount  derived  from  the  flesh  of  cattle  will 
be  worth  not  less  than  40  to  50  roubles;  the  latter  food  is  therefore  acces- 
sible to  a  smaller  number  of  people. 

It  is  true,  however,  that  to  replace  fish  by  vegetable  food  would  re- 
quire very  much  smaller  resources.  To  produce  3,330,000  puds  of  albu- 
minous matter  requires,  for  instance,  only  600,000  desiatin  of  rye,  assum- 
ing a  yield  of  55  puds  per  desiatina  exclusive  of  seed,  or  not  over  900,000 
desiatin  in  the  case  of  triennial  farming  and  neglecting  the  meadows 
ncM^essary  for  obtaining  manure. 

*  1  desiatin  =  aboat  2.7  acres. 
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XXXI -CASES  OF  POISONING  CAUSED  BY  SPOILED  CODFISH, 
AND  THE  UNNECESSARY  PROHIBITION  OF  THE  SALE  OF  RED- 
DENED CODFISH.* 


By  Dr.  £.  Mauriac. 


By  a  circalar  dated  December  31, 1885,  the  minister  of  commerce  in- 
Btructed  the  prefects  to  prohibit  the  sale  of  red  codfish  throughout  the 
entire  French  territory.  The  proliibitory  orders  of  the  prefects,  issued 
in  accordance  with  this  circular,  threatened  venders  of  reddened  cod- 
fish with  articles  423,  471,  and  477  of  the  penal  code,  and  the  law  of 
March  27, 1851,  relative  to  the  suppression  of  frauds  in  the  sale  of  goods, 
i.  e.,  they  may  be  punished  by  imprisonment,  fines,  seizure  of  their  goods, 
and  the  publication  of  the  judgment  by  means  of  placards;  moreover, 
dealers  are  made  responsible  for  any  cases  of  sickness  which  may  be 
caused  by  the  use  of  red  cod.  This  prohibitory  measure,  which  was 
taken  in  consequence  ol  several  cases  of  poisoning  caused  by  spoiled 
codfish,  has  raised  energetic  protests  in  all  the  ports  where  fishing  fleets 
are  fitted  out,  and  especially  in  Bordeaux,  which  is  the  most  important 
center  of  the  codfish  trade. 

At  the  urgent  request  of  interested  parties,  indorsed  by  the  deputies 
and  senators  from  the  seaboard  departments,  the  new  minister  of  com- 
merce, Mr.  Lockroy,  has  withdrawn  the  circular  of  his  predecessor, 
until  fuller  information  on  the  subject  could  be  obtained;  but  this  with- 
drawal is  only  temporary  and  not  final,  as  some  papers  have  erroneously 
stated. 

We  have  therefore  deemed  it  useful  to  make  an  exhaustive  study  of 
this  whole  question,  and  to  submit  the  results  to  the  Bordeaux  Society 
of  Medicine  and  Surgery  and  to  the  central  Council  of  Public  Hygiene 
of  the  Gironde. 

Our  work  is  divided  into  five  parts: 

(1)  In  the  first  we  give  a  brief  historic  review  of  all  the  cases  of 
poisoning  caused  by  spoiled  codfish,  which,  as  far  as  our  knowledge 
goes,  have  been  noticed  in  the  annals  of  science.  We  give  at  the  same 
time  a  sketch  of  the  symptoms  which  have  been  found  to  accompany 
these  cases  of  poisoning. 

*^*Dea  acddentu  toxiqaea  occaaionnes  par  la  morue  avarieej  et  de  Vinterdiction  de  la  mi$e 
en  veiite  den  morues  rouges.''^  From  the  Journal  de  Medecine  de  Bordsaux^  vol.  xv,  1886, 
p.  4*i5,    Translated  from  the  French  by  Herman  Jacobson. 
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disappear,  or  by  which  its  development  may  be  prevented. 

(4)  In  the  foarth  we  show  that  all  the  cases  of  poisoniog  which  lu 
been  observed  must  be  attributed  solely  to  the  eatin^^  of  spoiled  codfi 
whose  flesh  had  already  become  more  or  less  putrid.  We  also  give  i 
results  of  investigations  relative  to  the  specilic  poisonous  matter  o 
tained  in  spoiled  codfish.  We  compare  the  phenomena  produced 
eating  spoiled  codfish  with  those  produced  by  other  spoiled  articles 
animal  food,  and  show  the  difference  between  these  phenomena. 

(5)  In  the  fifth  we  enter  into  some  technical  details  regarding  thee 
fisheries,  and  regarding  the  curing  and  preserving  of  co<I ;  we  show  I 
important  place  which  this  fish  holds  among  the  articles  of  human  foe 
and  we  point  out  the  evil  effect  which  the  ministerial  circular  of  I 
cember  31,  1885,  is  liable  to  produce  on  national  and  local  commer 
without  yielding  any  benefit  for  hygiene  and  the  health  of  the  peop 


I.— REVIEW  OF  CASES  OF  POISONING,  IN    CHUONOLOGICAL  ORDEi 

(1)  Case  on  a  gun-boat  in  1860,  reported  by  Dr.  Marechal^  chief  phifiki 

of  the  navy, 

''In  180C  there  suddenly  appeared  on  the  5th  of  Jane,  in  the  port 
Toulon,  a  sickness  which  fortunately  was  not  very  serious,  but  whic 
when  night  set  in,  had  attacked  about  one  huudrexl  and  thirty  men  I 
longing  to  the  navy.  All  awoke  with  violent  colic,  followed  soon  1 
liquid,  copious,  and  frequent  operations,  sometimes  by  vomiting,  ai 
more  or  less  pronounced  headache;  nearly  all  the  patients  hadaoo 
skin,  and  occasionally  they  were  slightly  feverish.  In  nearly  all  cas 
a  very  marked  ])rostration  was  noticed,  accompanied  bv  nrofiise  w 
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The  first  were  digestive  troubles,  cousisting  at  first  in  a  feeling  of  dry- 
ness in  the  luoatli  and  throat,  which  most  of  the  patients  considered 
as  an  excessive  thirst,  while  some  considered  it  as  the  sharp  after-taste 
of  their  dinner,  which  they  hoped  to  overcome  by  drinking  copiously. 
Bat  soon,  no  matter  whether  they  drank  anything  or  not,  they  had  a 
feeling  of  heaviness  in  the  stomach,  and  a  disagreeable  bloated  feeling, 
which  very  soon,  however,  turned  to  a  severe  stomach-ache.  In  the 
evening  more  than  half  the  men  were  on  their  feet  again,  and  on  the 
following  day  most  of  them  did  not  feel  any  traces  of  this  slight  indis- 
position." 

(2)  Case  reported  by  Dr.  Hermann,  of  St,  Petersburg,  in  1878. 

In  1878,  108  persons  at  St.  Petersburg  were  poisoned  by  eating  the 
salt  and  dried  cod  called  '*  stock-fisch,"  which  forms  a  common  article 
of  food  in  Enssia.  Dr.  Hermann  treated  four  of  the  worst  cases.  One 
of  them,  forty-four  years  of  age,  died  after  twenty-four  hours;  and  the 
autopsy  showed  a  hemorrhagic  injection  of  the  ileum  and  the  larger  in- 
testines. The  symptoms  in  all  cases  were  faintness,  stupor,  violent 
colic,  diarrhcci,  vomiting, cramps  in  the  lower  extremities;  pulse  weak, 
a  little  quicker  than  usual;  stomach  elastic,  no  sensation  of  pain  when 
pressed. 

In  most  cases  convalescence  was  reached  on  the  third  day ;  in  one 
case  the  diarrhea  lasted  longer  than  two  days.  The  codfish  which  had 
produced  these  cases  had  a  bad  taste  and  odor ;  and  a  sample  exam- 
ined under  the  microscope  showed  that  the  muscular  tissue  had  become 
granulous  and  brittle;  while  the  streaks  of  the  muscular  fiber  were  no 
longer  apparent.    The  codfish  had  a  deep  yellow  color. 

(3)  Case  in  a  regiment  of  the  Foreign  Legion,  at  Sidi-BelAbbis,  in  1878. 

Dr.  Schaumont  has  published  in  the  Eecueil  de  m^moires  de  Chirur- 
gie  et  de  Pharmacie  militaires  (vol.  for  1878,  p.  504),  a  report  on  a  case 
of  poisoning  of  the  same  kind,  showing  extremely  grave  symptoms. 

The  case  occurred  in  the  night  of  April  19, 1878,  in  a  company  of  the 
Foreign  Legion  stationed  at  Sidi-Bel- Abbes,  province  of  Orao,  Algiers. 
At  9  p.  m.  the  physician  was  informed  that  20  men  had  been  taken  with 
violent  colic,  diarrhea,  and  vomiting.  At  lip.  m.  the  number  of  pa- 
tients had  increased  to  64,  and  the  condition  of  those  who  had  been 
taken  first  became  more  and  more  serious.  An  hour  later  the  number 
of  patients  had  reached  80.  In  all,  122  men  were  sick,  17  of  whom  had 
to  be  sent  to  the  hospital. 

"All  complained  at  first  of  vertigo,  headache,  and  nausea;  the  face 
became  livid;  then  followed  cramps  in  the  stomach,  and  vomiting  of 
food  matter,  and  finally  frequent  and  violent  attacks  of  diarrhea.  At 
last  the  lower  extremities  began  to  grow  cold,  and  cramps  were  felt  in 
the  calves.'' 


" 
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Dr.  Schaumont  and  Dr.  P^bortle  ^ave  to  the  sick  a  dran^^ht  compel 
of  six  drops  of  ether  and  eight  drops  of  tincture  of  opiam  dissolved  ii 
a  little  water,  and  followed  this  np  by  some  tea.  In  the  moraine  thm 
was  a  very  noticeable  improvement  in  all  the  patients.  On  the  2l8t  odIt 
36  were  sick;  onthe22d,27;  onthe2ad,16;  the24thyl5;  tlie 25th, U: the 
26th,  7 ;  and  on  the  27th,  4,  who  were  all  convalescent  on  May  1. 

After  having  administered  the  most  nrgent  remedies,  Dr.  ScfaaniDoot 
inquired  what  had  occurred  on  the  19th,  and  learned  that  the  men  bad 
gone  to  target  practice  in  the  afternoon.  None  of  them  had  expeiv 
enced  the  least  inconvenience  before  dinner,  althoagh  the  heat  oq  that 
day  was  excessive. 

In  the  evening  they  had  taken  their  principal  meal,  composed  of  cod- 
fish, potatoes  fried  in  lard,  and  wine.  In  the  morning  of  April  20  sev- 
eral dishes  containing  some  of  the  food  which  had  not  been  toacbed 
since  the  evening  were  taken  to  the  pharmacy  of  the  military  hospiul 
to  be  subjected  to  an  analysis,  as  well  as  samples  of  the  wine,  lard,  and 
codfish  from  the  stores  of  the  commissary  of  the  Foreign  Legion.  It  was 
found  that  neither  the  wine  nor  the  lard  (which  was  white  and  fireefroa 
bad  odor)  contained  any  poisonous  matter.  The  p>otatoes  were  in  per 
fectly  good  condition.  No  copi)er  utensil  had  been  used  in  cooking  aoj 
of  the  victuals.  But  when  the  dishes  were  opene<l  an  exceedingij 
strong  and' very  disagreeable  odor  was  noticed  at  once,  reminding  oDe 
of  putrefying  matter. 

•  The  sample  of  codfish  from  the  commissary  was  examined  next  By 
its  external  appearance  it  might  deceive  an  unskilled  eye.  When  sab- 
jected  to  a  careful  examination,  and  broken  into  two  parts  its  entire 
length,  it  showed  towards  the  middle  a  grayish  portion,  measariog  al- 
most six  centimeters  f2J  inches]  in  diameter,  and  completely  decayed. 
When  opened  it  exhaled  a  sickening  odor.  No  poisonous  substiooe 
was  discovered  in  this  analysis.  It  was,  therefore,  an  evident  case  d 
spoiled  codfish. 

From  the  above  facts  Dr.  Schaumont  arrived  at  the  conclnsion  that 
the  cases  of  sickness  which  occurred  in  the  night  of  April  19  were  caused 
by  accidental  poisoning  by  putrid  codfish,  which  opinion  was  confimwd 
by  the  circumstance  that  none  of  the  officers,  who  had  a  mess  of  their 
own  and  had  not  partaken  of  codfish,  were  in  the  least  indisposed. 

(4)  Ca^e  reported  by  Dr.  Bertherand^  of  Algiers. 

While  on  a  tour  of  inspection  of  the  military  grocery  stons,  Dr. 
Bertherand  ate  codfish  with  a  white  sauce,  which  produced  colic  and 
diarrhea.  The  symptoms  consisted  in  "  violent  pain  in  the  stomaefaf 
incessant  bilious  vomiting,  frequent  attacks  of  diarrhea,  accompaaied 
by  a  very  painful  tenesmus;  general  collapse,  excessive  thirsft.,  dyspbaff* 
acrid  taste,  a  burning  sensation  along  the  entire  esophagus,  geacxal 
cramps,  and  very  cold  extremities.'^ 
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The  examination  of  this  codfish  showed  that  it  had  a  faint  putrid 
odor,  and  that  all  along  the  backbone,  on  the  surface  and  even  iu  the 
thick  part  of  the  flesh  round  the  backbone,  there  was  a  very  pronounced 
vermilion  color. 

Several  other  persons  who  had  partaken  of  codfish  having  a  similar 
red  color,  and  a  certain  putrid  odor,  experienced  similar  attacks  of  sick- 
ness. 

(5)  Case  reported  by  Dr.  Heckel,  of  Marseilles,  in  1878. 

In  1878  Dr.  Heckel  visted  a  family  of  fifteen  persons,  who  had  all 
been  poisoned  by  a  spoiled  codfish  which  had  the  red  color  above  re- 
ferred to.  The  symptoms  were  similar  to  those  already  described,  and 
all  the  persons  suffering:  from  these  attacks  were  qni(^kly  cured. 

(6)  Case  on  the  flan-ship  of  the  praoti<^  fleet  in  December^  1880. 

T'aia  case,  witnessed  by  Dr.  B^reuger-Feraud,  director  of  the  naval 
health  service  at  L'Orient,  was  briefly  as  follows : 

On  December  10,  1880,  the  practice  fleet,  comnjauded  by  Vice- 
Admiral  Garnault,  was  engaged  in  gun. exercises  out  at  sea  between 
Fr^jus  and  Toulon.  After  this  very  tiling  exercise,  the  crew  partook 
of  coiffish  at  10  a.  m.  At  8  p.  m.  a  sailor  from  the  admiral's  ship,  the 
Colberty  became  indisposed,  experiencing  violent  colic,  accompanied  by 
vomiting.  Soon  after,  and  during  the  course  of  the  night,  35  others 
from  the  ^iame  vessel  were  taken  sick.  On  the  following  day  and  the 
day  after,  16  more  were  similarly  affected,  and  iu  all  52  men  were  taken 
sick  out  of  a  force  of  710  men,  composing  the  crew  of  the  Colbert. 

The  symptoms  were  exactly  like  those  already  mentioned,  but  were 
not  quite  so  serious,  "because  convalescence  or  a  perfect  cure  was 
effected  after  a  few  hours.  Even  the  person  who  suffered  from  the  most 
violent  attacks  was  only  excused  from  service  for  two  days. 

"  On  board  the  five  other  ironclads  and  the  two  transports  where 
codfish  from  the  commissary  at  Toulon  had  likewise  been  used,  there 
were  50  cases  of  sickness  like  the  one  described,  but  none  of  them  was 
serious.  In  all  about  100  persons  were  affected,  and  none  of  these  suf- 
fered more  than  one  to  two  days.'' 

• 

(7)  Case  in  the  fleet  at  L'Orient^  on  October  3, 1884. 

This  case,  observed  and  carefully  described  by  Dr.  B^renger-F6raud, 
is  of  the  greatest  importance,  and  we  believe  that  it  really  has  been 
the  determining  cause  of  the  recent  ministerial  circular  prohibiting  the 
Siile  of  red  codfish.  It  is,  therefore,  proper  that  we  should  give  it 
somewhat  more  in  detail. 

The  first  report  on  this  case  was  published  by  Dr.  B6renger-F6raud 
in  the  Archives  de  M6decine  navale  (vol.  for  1884-'85)  under  the  title, 
^^  £itude  d'uu  empoisonnement  multiple  survenu  'k  L'Orient  par  UaQ^^<^<\fi^ 
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morue  alt6r6e.    (Stndy  od  cases  of  poisoning  at  UOrient  by  spoiled  eod- 
tish). 

In  a  more  recent  treatise,  published  in  the  Annales  d'Hy^ene  pnbliqae 
et  de  M^decine  l<3gale  (October,  November,  and  December,  1885)  under 
the  title  Becherches  sur  les  accidents  que  provoque  la  morue  alt^rte  (In 
vestigation  of  cases  of  poisoning  caused  by  spoiled  codfish)  Dr.  B^renger 
F6raud,  has  grouped  together  all  similar  cases  which  have  come  to  his 
knowledge,  and  has  produced  a  remarkable  monograph,  showing  the 
question  as  it  stands  at  present  in  all  its  features. 

The  number  of  cases  which  he  describes  is  7,  and  they  are  not  all 
of  equal  importance.  We  reproduce  the  description  of  the  last,  in  point 
of  time,  as  given  by  Dr.  B^renger-F6raud. 

On  October  3, 1884,  a  number  of  cases  of  sickness,  occasioned  by 
eating  codfish  from  the  naval  commissary  at  L'Orient,  occorred  among 
the  crew  of  the  fleet  stationed  at  that  port.  Of  387  men  composing  the 
crew  of  the  frigate  Vengeance,  175  were  taken  sick;  114  of  these  within 
twelve  hours  after  partaking  of  codfish  at  the  noonday  meal. 

At  the  same  time  similar  cases  occurred  on  board  the  AubetU  and 
among  the  marines;  but  none  of  these  were  as  serious  as  the  first  men- 
tioned. On  board  the  Auhette  there  were  only  19  cases  of  sickness  cot 
of  a  total  number  of  978  men,  and  among  the  marines  only  17  were 
sick  out  of  a  total  of  746  men;  the  largest  proportion  of  sick  (45  per- 
cent.) was  on  board  the  Vengeance;  and  to  these  Dr.  B^renger-Feraod 
gave  his  special  attention. 

We  should  state  right  in  the  beginning  that  most  careful  investiga- 
tions very  clearly  determined  the  causes  of  the  sickness,  as  neither  the 
utensils  in  which  the  food  had  been  cooked  nor  the  water,  bread,  oof 
fee,  wine,  or  the  oil  used  in  the  preparation  of  the  codfish  showed  the 
slightest  traces  of  poisonous  matter. 

In  most  cases  the  following  symptoms  were  observed  soon  after  the 
persons  had  been  taken  sick:  Stomach-ache,  nausea,  vomiting, attacks 
of  diarrhea,  sometimes  accompanied  by  the  passage  of  blood,  and  cold- 
ness in  the  lower  extremities.  Cramps  in  the  lower  extremities  were 
not  observed  in  jill  cases.  All  these  symptoms  were  of  a  very  pro- 
nounced bilious  character.  The  first  period  of  the  sickness,  lasting 
from  two  to  ten  hours,  generally  was  followed  by  a  period  of  reaction, 
accompanied  by  great  lassitude.  Convalescence  was  very  rapid,  and 
even  those  who  suffered  from  the  most  serious  attacks  did  not  have  to 
stay  in  the  hospital  more  than  eight  to  ten  days.  In  fact,  in  all  these 
cases  of  poisoning  the  first  symptoms  were  very  alarming,  but  the  conse- 
quences were  not  serious.  A  commission  of  competent  men,  appointed 
by  the  vice-admiral  commanding  at  I/Orient,  made  a  careful  examina- 
tion of  the  codfish  furnished  by  the  naval  commissary  at  I/Orient  on 
October  3,  and  found  that  some  of  it  was  perfectly  sound,  while  some 
was  spoiled. 

According  to  the  report  of  this  commission,  the  change  in  the  cod- 
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iisb,  wbicb  were  found  to  be  spoiled  and  wbicb  bad  caused  tbe  cases 
of  sickness,  "consisted  in  an  abnormal  coloring  of  tbe  muscular  tissue 
of  tbe  fisb.  Tbis  color  varied  from  a  tender  rose  color  to  an  oraugered, 
and  seemed  to  follow  certain  portions  of  tbe  flesb,  leaving  otbers  close 
by  entirely  sound.  Tbis  cbange  was  noticed  in  tbe  two  muscular 
bands  lying  along  tbe  backbone  and  in  tbe  neigbborbood  of  tbe  bead. 
Tbe  more  intense  tbe  color,  tbe  more  deeply  did  it  penetrate  into  tbe 
tissues.  In  codfisb  wbicb  had  some  pale  rosy  spots  it  went  only  to  tbe 
deptb  of  balf  a  millimeter  [one-fiftietb  incb],  wbile  in  some  wbicb  bad 
an  orange-red  color  it  went  to  tbe  deptb  of  3  or  4  millimeters,  and  even 
half  a  centimeter  [.12  to  .20  incb].  In  tbese  la^t-mentioned  fisb  tbe 
spoiled  portions  exbaled  a  putrid  odor,  and  at  tbe  same  time  tbe  mus- 
cular fiber  crumbled  to  pieces,  baving  lost  all  conAstence." 

Tbe  above  are  tbe  symptoms  of  cases  of  poisoning  by  spoiled  codfish, 
observed  and  described  by  Dr.  B6renger-F^raud. 

In  spite  of  tbe  most  exhaustive  bibliographic  researches  made  by  us 
in  regard  to  tbis  subject,  we  have  not  been  able  to  find  in  tbe  numerous 
medical  publications  consulted  by  us  any  other  cases,  and,  as  far  as 
our  knowledge  goes,  we  have  not  learned  that  any  cases  of  this  kind 
have  ever  occurred  at  Bordeaux.  Our  city,  however,  is  the  principal 
port  of  importation  of  codfish,  and  an  enormous  quantity  of  this  fish  is 
consumed  in  Bordeaux. 

Cases  of  poisoning  by  codfish  are  therefore  extremely  rare,  consid- 
ering tbe  vast  quantity  of  codfish  consumed  throughout  the  world. 
Such  cases  have  only  been  observed  among  troops  or  on  board  a  fleet, 
where  it  is  well  known  tbe  food  is  not  always  of  tbe  first  quality',  and 
where  tbe  culinary  arrangements  often  leave  much  to  be  desired. 

II.— Characteristics    of    the    codfish    producing    cases    of 

POISONING. 

In  endeavoring  to  ascertain  tbe  characteristics  of  tbe  codfish  wbicb 
have  produced  cases  of  poisoning  like  those  described,  we  find  that  in 
4  out  of  tbe  7  cases  tbe  codfish  did  not  show  any  red  color  (on  tbe  gun- 
boat, on  tbe  practice  fleet,  case  reported  by  Dr.  Hermann,  and  the  case 
wbicb  occurred  in  tbe  Foreign  Legion  at  Sidi-BelAbbes.) 

In  tbe  St.  Petersburg  case — tbe  only  one  where  tbe  symptoms  were 
violent  enough  to  cause  death — tbe  codfish  bad  a  deep  yellow  color,  a 
bad  flavor,  and  a  bad  odor;  its  flesb  crumbled  to  pieces;  in  short,  it 
showed  uumistakal>le  signs  of  putrefaction.* 

Tbe  same,  or  very  nearly  tbe  same,  physical  characteristics  were  ob- 
served in  tbe  case  wbicb  occurred  in  tbe  Foreign  Legion  at  Sidi-Bel- 

*lt  Heems  proper  to  state  here  that  tbe  only  case  of  death  resulting  from  spoiled 
codfish  was  one  caused  by  the  cod  caught  and  prepared  by  the  Norwegians,  and 
termed  "  stock-iisch."  But  **  stock-fisch  "  never  turns  red.  The  mode  of  curing  it  is 
entirely  different  from  that  followed  in  France.  The  "  stock-fisch  "  is  cod  dried,  hard- 
ened, and  rolled  out  into  sticks,  which  are  left  to  dry  in  the  open  air  for  two  or  three 
months.    The  French  fishermen  never  cure  codfish  in  this  way. 
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Abbes.  When  the  lids  were  removed  from  the  dishes  which  coDtaioed 
the  coilfish  an  exceedingly  strong  and  disagreeable  odor  arose  at  once, 
in  every  respect  like  the  odor  from  putrid  animal  matter.  The  codfish 
taken  from  the  commissary  might  deceive  an  unskilled  eye ;  but  when 
subjected  to  a  careful  examination,  and  broken  in  two  along  its  entire 
length,  it  showed  towards  the  middle  a  grayish  part,  measaring  hardly 
G  centimeters  in  diameter,  and  completely  decayed.  This  part  when 
broken  open  exhaled  a  sickening  odor. 

In  the  first  four  cases  of  poisoning,  therefore,  which  are  the  most  im- 
portant on  account  of  the  larger  number  of  individuals  attacked  (4G0), 
no  red  codfish  was  the  cause.  On  the  contrary,  this  red  color  was 
noticed  only  in  the  three  other  cases,  in  which  the  total  number  of  in- 
dividuals attacked  was  only  227  (case  of  Dr.  Bertherand,  in  Algiers; 
case  of  Dr.  Heckel,  in  Marseilles;  case  on  the  fleet  at  Lorient). 

The  codfish  described  by  Dr.  Bertherand  had  along  the  backbone  a 
very  pronounced  vermilion  color ;  but  it  had  at  the  same  time  a  faint 
putrid  odor.  The  codfish  which  Dr.  Heckel  examined  at  Marseilles  in 
1878,  and  by  which  fifteen  persons  were  poisonfd,  had  likewise  a  red 
color. 

As  regards  the  codfish  which  caused  the  more  recent  cases  of  poison- 
ing on  board  the  fleet  at  I/Orient,  they  showed  an  abnormal  color,  from 
a  tender  rose-color  to  a  deep  red-orange,  and  this  color  was  found  prin- 
cipally in  certain  parts  of  the  fish  (the  two  muscular  bands  lying  along- 
side of  the  backbone),  leaving  here  and  there  portions  which  were  en- 
tirely sound.  Especially  in  those  co<l fish  which  had  an  orange-red  color 
the  spoiled  portions  exhaled  a  putrid  odor;  the  muscular  fiber  cram- 
bled  to  pieces,  and  had  lost  all  consistence. 

It  will  be  seen  that  in  the  three  cases  where  the  red  color  was  noticed 
there  was  observed  at  the  same  time  a  putrid  odor  and  a  crumbling  of 
the  muscular  fiber — plain  indications  that  the  flesh  of  the  codfish  had 
become  decayed. 

It  appears  from  the  brief  examination  of  the  physical  character  of 
poisonous  codfish  that  in  two-thirds  of  the  cases  observed  there  was  no 
red  color,  while  the  putrid  odor  and  the  crumbling  of  the  flesh  were 
observed  in  all  cases. 

There  is,  therefore,  no  reason  to  assume  that  the  red  color  of  codfish 
is  an  indication  of  their  being  poisonous,  because  on  the  one  hand  the 
most  numerous  and  most  serious  cases  of  sickness  have  been  caused  by 
codfish  which  did  not  have  its  red  color,  and  because,  on  the  other 
hand,  in  cases  of  sickness  caused  by  red  codfish  there  was  at  the  same 
time  noticed  a  putrid  odor  and  the  crumbling  of  the  flesh — the  only  in- 
dications (we  must  repeat  it)  common  to  all  cases,  and  the  only  ones 
which  can  l)e  considered  in  the  etiology  of  cases  of  poisoning  of  this 
kind.  In  short,  these  codfish  did  not  cause  cases  of  poisoning  because 
tliey  were  red,  but  because  they  were  more  or  less  decayed  or  pntrified. 

Although  there  is  no  absolute  identity  of  symptoms  between  the  cases 
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of  poisoning  caused  by  spoiled  codfish  and  cases  of  poisoning  produced 
by  other  spoiled  flsh,  or  by  fresh  or  preserved  meats  which  have  begun 
to  decay,  there  is  good  reason  to  believe  that  all  these  cases  must  be 
attributed  to  special  poisonous  substances  produced  by  the  putrefaction 
of  animal  matter. 

m — NATURE  OF  THE  RED  SUBSTANCE  IN  CODFISH,  ITS  CHARACTER, 

DEVELOPMENT,  AND  PREVENTION. 

Since  it  has  been  deemed  proper  to  prohibit  the  sale  of  red  codfish,  it 
is  evident  that  in  the  opinion  of  the  ministry  which  ha;s  taken  this  meas- 
ure, the  red  codfish  is  the  principal  indication  that  the  flesh  has  under- 
gone a  hurtful  change.  But  what  proofs  are  there,  and  what  experi- 
ments can  be  cited,  to  show  that  the  red  color  of  the  codfish  possesses 
any  poisonous  qualities?  We  shall  endeavor  to  answer  these  ques- 
tions. 

In  the  first  place,  what  constitutes  the  red  color  of  the  codfljsh  f  The 
few  authors  who  have  studied  this  subject  do  not  agree  among  them- 
selves. It  seems,  however,  pretty  well  established  that  this  red  color 
is  produced  by  the  development  of  a  fungus,  whose  name  varies  accord- 
ing to  the  different  authors  who  have  described  it.  Thus,  Mr.  Foussa- 
grives  calls  it  the  Penieillium  roseum;  Mr.  Heckel,  the  Contothedum  san- 
guiineum;  and  Mr.  M^gnin,  the  ConiotJiecium  bertherandL  In  an  article 
published  in  the  Madrid  Imparcial,  March  20, 1886,  and  cited  by  Prof* 
Alex.  Layet,  it  is  stated  that  some  years  ago  (in  1878)  attention  was 
called  at  Gloucester  and  some  other  places  in  the  United  States  to  the 
red  color  of  the  fresh  and  dried  codfish,  which  appeared  during  the 
summer  months.  Prof.  W.  G«  Farlow  was  commissioned  to  investigate 
the  causes  of  this  coloration,  and  it  is  stated  in  the  Imparcial  that  Pro- 
fessor Farlow  found  that  it  was  caused  by  an  alga  of  the  family  of  the 
N'o8to  chaccce^  namely,  the  Olathrocystis  roseo-persioina,^  Mr.  Carles,  who 
has  recently  published  the  results  of  his  researches  in  the  Bulletin  des 
travaux  de  la  Soci^t^  de  Pharmacie  de  Bordeaux  (February,  1886),  thinks 
that  the  red  color  of  the  codfish  is  caused  by  the  evolution  of  various 
parasites  of  a  very  primitive  organization,  belonging  to  the  micrococci. 

This  is  also,  we  believe,  the  opinion  of  Mr.  Gayon,  professor  of  chem- 
istry at  the  faculty  of  sciences  at  Bordeaux  and  chief  chemist  of  the 
custom-house,  who  for  about  two  years,  in  conjunction  with  Mr.  Carles, 
has  been  engaged  in  the  cultivation  of  these  small  organisms.  He 
writes  the  following : 

"When  one  examines  under  the  microscope  the  red  spots  of  a  codfish 
one  sees  among  the  loose  muscular  fibers  and  the  seasalt  crystals  nu- 
merous organisms  of  various  kinds,  young  and  live  specimens  of  the 
micrococcus.    The  red  color  is  attenuated  through  their  enlargement- 

"If  the  surface  of  a  red  spot  is  dissolved  in  some  drops  of  boiling 
water,  and  if  the  liquid  obtained  is  carefully  stirred  in  codfish  broth  or 
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could  not  be  determined  which  part  each  took  in  this  process.  Ii 
remarkable  that  these  infiaitesimal  organisms  can  live  on  sea-salt  ;tl 
even  develop  on  salt  crystals  which  are  merely  moist,  bat  not  oo 
kinds  of  salf 

On  the  other  hand  it  appears  from  recent  investigations  made  in  i 
hygienic  laboratory  of  the  medical  school  of  Bordeaux,  by  Drs.  Laj 
Artigalas,  and  Ferr^,  that  ''in  examining  the  red  matter  of  the  cod! 
nnder  the  microscope  we  find,  after  it  has  been  dissolved  in  water  or  gtj 
rine,  that  it  is  composed  of  (1)  crystals  of  sea-salt;  (2)  lanceolate li 
c1l8B;  (3)  a  granular  substance;  (4)  muscular  elements;  and  (5)  spe 
elements,  resembling  in  shape  the  elements  called  sarcines,  found 
only  in  decaying  but  also  in  sound  substances.  They  I'epresent  qn 
ters  of  a  sphere  joined  by  a  common  diameter.  Taken  by  themseli 
each  one  of  these  elements  is  transparent  and  colorless,  but  w] 
grouped  in  masses,  forming  several  layers,  it  can  easily  be  seen  ti 
the  center  has  a  rosy  color.  The  coloration,  therefore,  seems  to  be  <l 
to  the  greater  or  less  quantity  of  these  eleq^euts.  One  of  the  gentle 
who  made  these  experiments  was  of  opinion  that  the  red  color  was  p 
dnced  exclusively  by  the  sarcinoid  elements. 

The  three  gentlemen  arrived  at  the  following  conclusions  as  the  res 
of  their  microscopical  examination : 

(1)  There  are,  on  the  surface  of  the  codfish  showing  a  red  colon 
in  the  interstices  between  the  bundles  of  the  surface  muscles,  spec 
organisms  of  a  vegetable  nature  which  constitute  the  coloring  elemei 

(2)  These  elements  are  found  in  masses,  together  with  a  granular  si 
stance  composed  of  single  or  double  grains,  zooids,  and  detritus. 

(3)  These  colored  masses  are  particularly  dense  round  the  salt  cr 
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This  kind  of  corrosion  of  the  moscular  flbers  mast,  therefore,  be  at- 
tribated  to  an  entirely  different  cause  than  the  development  of  the  red 
color.  It  is  probably  a  normal  production  in  the  codfish  during  the 
salting  process. 

In  the  red  codfish  no  other  change  is  noticed  in  the  muscular  tissue, 
except  the  formation  of  small  cavities  which  are  found  in  the  salt,  white^ 
sound  codfish;  but  the  red  color  penetrates  into  the  flesh,  continues  to 
develop,  and  gains  in  intensity. 

In  an  additional  note.  Dr.  Layet  states  that  the  small  organism  com* 
posing  the  red  part  of  tlie  codfish  is  not  a  fungus,  but  rather  an  alga, 
belonging  to  the  family  of  the  Bacteriacew. 

We  shall  not  say  any  more  regarding  the  composition  and  nature  of 
the  red  of  the  codfish,  as  we  desire  that  our  article  shall  keep  the  char- 
acter of  a  practical  hygienic  treatise.  Whatever  may  be  its  nature,  the 
red  is  evidently  a  parasitic  growth  in  the  flesh  of  the  codfish.  So  far 
as  our  knowledge  goes,  there  is  not  a  single  proof  of  the  poisonous  char- 
acter of  this  parasite,  while  proofs  of  the  contrary  abound. 

We  first  give  the  opinion  of  Dr.  Dumas,  of  Cette,  vice-iiresident  of 
the  hygienic  council  of  H^rault,  as  given  in  the  treatise  of  Mr.  B6ren- 
ger-F6raud.  Dr.  Dumas  says:  "This  fungus  is  not  poisonous  in  itself, 
which  fact  has  been  sufficiently  proved  by  direct  experiments  made  by 
the  codfish  dealers  of  Cette,  who,  as  well  as  their  employees,  have  many 
a  time  eaten  rose-colored  and  red  codfish,  which  was  otherwise  per- 
fectly good,  without  being  in  the  slightest  inconvenienced  thereby." 

Mr.  BerengerF^raud  adds  that  the  employes  of  the  commissary's 
department  at  L'Orient  have  frequently  made  the  same  experiment  with 
exactly  the  same  result.  He^does  not  believe  in  the  poisonous  charac- 
ter of  the  red  of  the  codfish,  and  bases  his  opinion  on  the  circumstance 
that  he  has  many  a  time  seen  people  eat  rose-colored  and  even  red  cod- 
fish which  had  no  putrid  odor  without  causing  any  indisi)osition,  and  on 
the  fact  that  Mr.  Degorce,  principal  pharmacist  of  the  navy  at  L'Orient, 
has  frequently  found  this  same  fungus  in  otlierwise  perfectly  sound  cod- 
fish, and  that  fish  containing  thesd  fungi  have  repeatedly  been  eaten  with- 
out causing  any  disturbance  of  the  digestion,  so  that  it  can  certainly 
not  be  termed  a  poisonous  fungus.  Mr.  M^gnin  is,  as  far  as  we  know, 
the  first  who  has  given  red  codfish  to  live  animals  (dogs  and  rabbits). 
The  result  of  his  experiments  was  entirely  negative,  as  these  animals 
showed  no  symptoms  of  indisposition.  He,  therefore,  reached  the  con- 
clusion that  this  fungus  is  not  poisonous. 

Dr.  Carles,  of  the  School  of  Medicine  of  Bordeaux,  also  maintains  that 
the  red  of  the  codfish  is  not  injurious  to  health.  He  calls  to  mind  the 
fact  that  the  city  of  Bordeaux,  which  for  the  last  two  years  has  been 
right  between  two  dangerous  cholera  centers,  has  remained  entirely 
free  from  any  case  of  sickness  resembling  cholera,  in  spite  of  the  enor- 
mous quantities  of  red  codfish  from  the  suburban  drying  establishments 
which  were  consumed  in  the  city  every  day. 
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tms  nsn  wnen  split  open  along  its  entire  iengtb  did  not  emit  any  pat 
odor,  and  that  its  flesh  had  preserved  its  normal  oonsistenee. 

We  ourselves  have  repeatedly  eaten  red  codfish  without  being  iiw 
venieneed,  and  we  know  many  places  in  the  soathwest  of  France  wli 
the  codfish  sold  by  the  small  dealers  frequently  has  a  red  color. 

If  one  considers,  on  the  other  hand,  that  the  ^rreater  portion  of 
codfish  received  in  ouf  colonies,  in  the  Antilles,  in  B^anion,  and 
eastern  countries  has  always  more  or  less  of  a  red  color,  prodoced 
the  influence  of  the  great  heat,  and  that  the  people  of  these  coaDt 
have  been  in  the  habit  of  eating  such  codfish  every  day,  from  time 
memorial,  without  experiencing  any  injurious  consequences,  we 
forced  to  the  conclusion  that  the  red  color  of  the  codfish  has  nothinj 
do  with  the  poisonous  nature  of  the  decaying  flesh. 

But,  it  will  be  said,  if  red  codfish  are  not  injarioas  to  health,  ^ 
has  their  sale  been  prohibited,  as  a  hygienic  measure  ?  Here  theqi 
tion  becomes  somewhat  complicated. 

Mr.  B^renger-F^raud  says  in  his  treatise:  ^^If  the  red  is  not  pmi 
ous  in  itself,  it  seems  certain  that,  when  closely  examined,  it  acts  i 
powerful  manner  in  producing  or  aiding  the  decay  of  the  codfish, 
the  decay  always  began,  as  far  as  the  codfish  served  to  the  garrisoi 
UOrient  is  concerned,  coincident  with  the  appearance  of  the  rede 
color.  In  those  parts  which  first  turned  red,  and  in  their  immed 
surroundings,  the  flesh  was  flrst  noticed  to  become  soft^  moist,  i 
crumbling,  and  finally  the  putrid  odor  first  began  to  show  itself  in  tli 
parts." 

Further  on  the  same  author  states :  <'  In  my  opinion,  therefore^,  the  ( 
fish  sometimes  undergoes  a  change  whose  first  indication  is  the  growtl 
the  red  cryptogam  referred  to.    It  is  true  that  this  cryptogam,  in  iti 
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This  opinion  appears  to  as  to  be  based  on  an  inaccurate  interpreta- 
tion of  the  facts.  We  agree  that  this  is  only  a  supposition,  but  the 
aathoritative  character  attaching  to  it  from  the  high  standing  of  the 
author  has  caused  it  to  be  accepted'  as  true  in  government  circles.  The 
minister  reasoned  in  the  following  manner :  Because  the  red  color  of 
the  codfish  causes  and  aids  its  putrid  decay,  we  shall  prohibit  the  sale 
of  red  codfish,  and  thus  cause  all  danger  of  poisoning  to  disappear  on 
the  well-known  principle  that  when  the  cause  is  removed  the  effect  will 
cease.  This  mode  of  reasoning  would  be  correct  if  the  basis  on  which 
it  rests  were  sound,  but  so  far  the  relation  supposed  to  exist  between 
the  red  color  of  the  codfish  and  its  poisonous  putridity  has  not  been 
sufficiently  proved. 

If  the  opinion  of  Mr.  B6reuger-F6raud  is  well  founded,  the  degree  of 
poison  in  the  fiesh  of  a  codfish  should  be  in  the  direct  ratio  of  the  ex- 
tent and  intensity  of  the  red  color.  But  the  very  contrary  is  the  case, 
because  in  by  far  the  larger  number  of  cases  of  jpoisoning  by  spoiled 
cbdfish  and  in  the  most  serious  cases  there  «w as  no  red  color.  In  a 
second  category  of  facts,  it  is  true,  the  codfish  which  had  been  eaten 
were  red,  but  we  believe  to  have  shown  sufficiently  that  these  fish  did 
not  produce  cases  of  sickness,  because  they  had  this  abnormal  color, 
but  because  they  were  at  the  same  time  spoiled  and  partly  putrid. 

In  short,  the  more  or  less  advanced  stage  of  putrid  decomposition  of 
codfish,  no  matter  whether  they  are  red,  gray,  yellow,  or  white,  is,  in 
our  opinion,  the  sole  cause  of  the  poisonous  character  of  their  fiesh. 

In  order  to  maintain  authoritatively,  as  Mr.  B6renger-F<§raud  has 
done,  that  the  red  color — although  inoffensive  in  itself^— favors  the  putrid 
decomposition,  and  should  be  considered  as  the  first  cause  of  the  poison- 
ous nature  of  the  flesh,  it  ought  to  have  been  proved,  m  the  first  place, 
that  all  the  codfish  which  produced  cases  of  iK)isoniug  were  more  or 
less  impregnated  with  the  fungus  referred  to  above.  But  this  proof  has 
uot  been  furnished.  On  the  contrary,  it  has  been  clearly  shown  that  this 
cryptogamic  vegetation  has  been  observed  only  on  a  small  number  of 
the  codfish  which  produced  cases  of  sickness;  from  which  we  think  we 
can  draw  the  conclusion  that  the  presence  of  the  red  color  on  these  fish 
is  simply  a  coincidence  and  a  sort  of  unimportant  phenomenon. 

Although  the  red  color  is  found  both  in  sound  and  spoiled  codfish,  it 
is  none  the  less  true  that,  from  a  commercial  point  of  view,  to  which  we 
shall  soon  have  occasion  to  return,  codfish  which  have  that  color  are 
slightly  depreciated  in  value  in  our  French  markets,  where  whiteness 
of  the  flesh  is  the  principal  recommendation  of  a  codfish.  It  seems  that 
this  was  not  always  so,  for  we  read  in  a  popular  almanac  for  the  year 
1838  that  red  codfish  was  at  that  time  considered  the  best ;  a  proof  that 
tlie  popular  taste  changes  in  course  of  time,  and  that  red  codfish  are 
not  a  new  thing.  In  hot  countries,  especially  in  tiie  Antilles  and  in 
B^union,  consumers  even  to  this  day  give  the  preference  to  red  codfish, 
which  they  terra  ^^saumonee^  (sahuonified). 
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usea  in  saiimg  counsn,  wnue  lue  sail  irom  tiie  west  or  r  ranee  prodaei 
the  contrary  effect,  and  they  think  that  this  result  is  due  to  the  pre 
ence  in  the  salt  from  the  west  of  France  of  a  larger  quantity  of  smz 
earthy  particles.  These  particles,  although  rendering  the  salt  less  par 
would  therefore  have  at  least  this  advantage,  that  they  prevented  tl 
codfish  from  turning  red.  But  as  this  salt  gives  to  the  elfish  a  y( 
lowish  color,  which  is  not  very  agreeable  to  the  eye,  most  people  pref 
to  use  the  Mediterranean  salt." 

This  opinion  regarding  the  special  influence  of  the  Mediterraod 
salt  on  the  development  of  the  red  color  is  not  shared  by  all  dealer 
but  it  is  nevertheless  interesting  to  note,  because  it  raises  the  questH 
as  to  the  influence  of  the  salting  on  the  production  of  parasitic  gerr 
in  albuminous  matter. 

According  to  Dr.  Layet  there  are  facts,  proved  by  actual  practical  o 
servation,  which  seem  to  show  this  influence  of  the  different  methods 
salting  on  these  small  organisms  in  other  substances  than  the  red  of  t 
codfish,  as  for  instance,  the  appearance  of  red  color  in  the  Norwegi; 
sardines;  and  there  are  likewise  facts,  proved  by  experiments,  whi< 
clearly  establish  the  influence  of  sea-salt  on  the  development  of  microl 
germs.  Miguel  has  clearly  shown  that,  according  to*  the  quantity 
salt  added  to  the  liquids  which  serve  as  elements  of  cultivation  i 
schizomycetes,  these  show  themselves  in  greater  or  less  quantity ;  a  a 
tain  quantity  favors  their  development,  while  a  different  quantity  almc 
entirely  prevents  it. 

We  have  alreaily  given  the  opinion  of  Professor  Farlow  regarding  tl 
red  color  of  the  codfish.  According  to  the  Spanish  journal  which  h; 
published  Professor  Farlow's opinion,  he  examined  the  Cadiz  salts,  whi< 
showed  a  slight  rose-colored  tinge,  and  arrived  at  the  conclusion  '•th; 
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is  caught  till  its  arrival  iu  the  port  of  destination.  But  everything  leads 
us  to  suppose  that  the  origin  of  the  trouble  is  iu  the  salt ;  and  if  the 
germs  develop  on  salt  tish  with  an  intensity  which  varies  in  different 
years — i.  e.,  according  to  the  temperature,  the  condition  of  the  atmos- 
phere,  etc. — the  codhsh  must,  in  order  to  become  a  fertile  soil  for  the 
parasite,  have  commenced  to  spoil  on  the  surface." 

In  short,  it  may  be  said  that  all  the  naturalists  who  have  occupied 
themselves  with  this  question  and  the  codfish  dealers  agree  in  con- 
sidering the  salt  as  one  of  the  principal  causes  of  this  cryptogauiic  vege- 
tation. But  so  far  this  is  only  a  supposition,  which,  iu  spite  of  its  great 
probability,  needs  to  be  confirmed  by  experimental  investigations  con- 
ducted on  scientific  principles.  We  know  that  Messrs.  Layet,  Artigalas, 
and  Ferr^,  of  Bordeaux,  and  Dr.  Eleckel,  of  Marseilles,  have  undertaken 
this  task,  and  we  shall  probably  soon  learn  the  results  of  their  investi- 
g^ations. 

Several  means  have  been  proposed  to  prevent  the  development  of 
red  ill  the  codfish,  but  so  far  none  has  proved  sufficiently  practical  to 
be  employed.  Salicylic  acid,  borate  of  soda,  sulphite  of  soda,  a  freez- 
ing process,  etc.,  all  have  been  mentioned.  By  a  ministerial  circular  of 
February  7,  1881,  the  application  of  salicylic  acid  to  articles  of  food 
was  prohibited.  This  method,  therefore,  could  not  be  employed.  As 
regards  borate  of  soda,  by  which  it  has  been  proposed  to  replace  the 
salt,  and  the  freezing  process,  it  must  be  said  that  these  methods  are 
too  expensive  to  be  employed  to  any  extent. 

As  far  as  we  are  concerned,  and  until  something  better  is  found,  we 
freely  give  the  preference  to  the  means  indicated  by  Mr.  Carles,  which, 
if  they  do  not  altogether  kill  the  germs,  at  least  prevent  their  spread. 
These  means  are  the  following: 

(1)  Careful  washing  of  the  fresh  codfish,  so  as  to  remove  all  impuri- 
ties from  the  intestines. 

(2)  Using  salt  obtained  from  mines,  which  is  free  from  all  germs,  and 
coDtains  fewer  deliquescent  magnesian  salts. 

(3)  Washing  and  disinfection  of  the  vessels  by  fumigation  with  sul- 
phurous gases. 

(4)  Disinfection,  by  the  same  means,  of  the  material,  the  ground,  and 
the  walls  of  the  drying-houses. 

(5)  Removing  at  once  from  the  drying-houses  all  organic  detritus 
produced  by  the  washing  of  the  fish  and  their  immediate  disinfection 
by  sulphates  of  iron  or  copper. 

(6)  A  final  washing  of  the  fish  in  water  from  which  all  organic  prod- 
ucts and  deliquescent  salts  have  been  carefully  removed. 

This  question  of  the  influence  of  the  salt  on  the  production  of  the  red 
color  in  codfish  naturally  leads  us  to  speak  of  the  codfish  termed  "soft- 
salted  f  that  is,  insufficiently  salted.  It  is  certain  that  these  codfish 
spoil  more  easily  than  others,  and  may  therefore  cause  cases  of  poison- 
ing similar  to  those  which  have  been  described.  Otherwise  they  arc 
8.  Mis.  90 66 


1042       BEPOBT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.         [16] 


t-  ,'■ 


'\ 


% 


I 


mach  less  sabject  to  being  infected  by  red  color  than  those  which  have 
been  well  salted.  When  fresh — and  even  when  dried — they  exhale, 
according  to  the  statements  of  dealers  whom  we  have  consulted,  a  veiy 
strong  odor  of  garlic;  their  flesh  is  soft,  and  an  impression  made  with 
the  finger  will  remain.  When  cooked  they  exhale  a  patrid  odor,  char- 
acteristic of  their  decay,  which  generally  prevents  people  from  eatiog 
them. 

There  are  ^^soft-salted''  codfish  which  accidentally  have  been  badly 
salted  at  the  fishing  stations.  Their  number,  however,  is  small;  bat 
there  are  large  quantities  of  badly  salted  codfish  simply  owing  to  the 
fact  that  the  fishermen,  with  the  view  to  making  greater  gains,  have 
been  too  saving  with  their  salt.  Insufficiently  salted  codfish  keep  a 
much  larger  quantity  of  water  in  their  flesh  th^n  well  salted  ones,  and 
consequently  weigh  heavier  when  they  reach  the  French  ports,  where 
they  are  sold  by  weight. 

This  method  of  insufficiently  salting  codfish  can  not  be  censured  too 
severely,  and  dealers  can  not  be  too  careful  in  this  respect,  as  both  froia 
a  hygienic  and  from  a  commercial  point  of  view  the  consequences  may 
be  most  deplorable. 

IV. — NATURE  OF  THE  POISONOUS  SUBSTANCE   CONTAINED  IN  PUTRE- 
FIED CODFISH. 

The  cases  of  poisoning  observed,  which  we  have  described  in  the 
first  part  of  this  treatise,  prove  beyond  a  doubt  that  spoiled  codfish 
contains  a  poisonous  substance  which,  when  eaten,  is  liable  to  cause  io 
human  beings  more  or  less  serious  cases  of  sickness  resembling  cholera 
in  its  symptoms.  We  deem  it  proper  to  enter  somewhat  into  detail  re- 
garding the  nature  of  this  poison ;  and  it  may  be  stated  here  that  there 
are  weighty  reasons  for  supposing  that  the  poisonous  substance  of  pu- 
trefied codfish  is  a  cadaveric  alkaloid  or  ptomaine. 

This  last-mentioned  word  was  introduced  to  science  in  1872  by  Pro 
fessor  Selmi,  of  Bologna,  who  first  of  all  toxicologists  called  attention 
to  the  existence  of  small  quantities  of  poisonous  alkaloids  which  could 
be  extracted  from  human  bodies,  which  had  not  been  poisoned,  after 
having  lain  in  the  ground  for  some  time.  He  proposed  for  these  poisoD- 
ous  substances  the  name  ptomaine  (from  the  Greek  word  Tzrutfiay  cadaver), 
and  pointed  out  the  possibility  of  confounding  these  substances  with 
vegetable  alkaloids.  In  1870  Selmi's  attention  was  for  the  first  time 
directed  to  the  existence  of  these  alkaloids.  He  produced,  according 
to  the  method  of  Stas,  from  the  entrails  of  a  man  who  was  supposed  to 
have  been  poisoned  an  alkaloid  which  he  could  not  identify  with  any 
of  the  poisonous  alkaloids  hitherto  known.  But  it  was  only  in  1874, 
and  later,  in  1878,  that  Selmi  again  took  up  this  question  and  made  ex- 
periments on  a  large  scale  on  human  bodies  which  had  been  buried  for 
several  months.  By  these  experiments  Selmi  established,  beyond  the 
shadow  of  a  doubt,  the  fact  that  poisonous  alkaloids  will  develop  in  the 
course  of  putrefaction. 
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This  study  of  the  ptomaines  from  a  toxicological  point  of  view  has 
been  continaed  in  France  by  Messrs.  Bronardel  and  Bontmy.  In  1881 
Messrs.  A.  Oanthier  and  Btard,  taking  np  Selmi's  work,  isolated  the 
prodacts  from  a  large  number  of  putrefying  fish  from  the  volatile  bases 
belonging  to  the  pyritic  series,  which  were  the  first  of  these  interesting 
compounds  to  be  analyzed.  The  physiological  action  of  these  alkaloids 
varies  greatly;  some  are  only  poisonous  for  animals,  while  others  pro- 
dace  symptoms  similar  to  those  produced  by  strychnine,  morphine,  and 
veratrine. 

Our  knowledge  of  these  substances,  some  of  which  are  extremely 
X>oisonous,  is  still  very  rudimentary.  A  large  number,  however,  of  new 
and  well-established  facts  have  increased  our  knowledge  since  1850, 
when  Stas,  in  connection  with  the  celebrated  Bocarm6  afiair,  discovered 
a  method  of  separating  the  alkaloids,  which  bears  his  name.  But,  on 
the  other  hand,  many  new  alkaloids  have  been  discovered  since  that 
time  whose  poisonous  character  has  hardly  been  demonstrated,  or  which 
as  yet  has  not  been  shown  at  all.  Mr.  Duvillier,  professor  of  chemistry 
in  the  medical  school  of  Algiers,  has  discovered  a  large  number  of  these 
cadaveric  alkaloids  in  the  flesh  of  spoiled  codfish,  which  Dr.  Berther- 
and  had  submitted  to  him  for  analysis  in  1878.  This  chemist  by  follow- 
iDg  the  Stas  method  succeeded  in  obtaining  the  characteristic  reaction 
of  ptomaines  (precipitate  of  Prussian  blue  by  prussiate  of  potash  and 
perchlorate  of  iron). 

Mr.  Degorce,  principal  pharmacist  of  the  navy,  did  not  obtain  the 
8ame  result  in  his  examination  of  spoiled  codfish  from  the  port  of  L'Ori- 
ent.  He  says  in  his  report  to  Mr.  B^renger-F^raud:  ".50  grams  of  cod- 
fish, taken  from  those  parts  of  the  fish  which  were  rose-colored,  were 
treated  according  to  the  Stas  method,  and  did  not  show  any  traces  of 
organic  alkaloids  or  ptomaines."  This  negative  result  is  not  surprising. 
It  is,  on  the  contrary,  only  another  proof  that  the  poisonous  substance 
of  spoiled  codfish  is  not  found  in  its  red  portions;  and  it  is  more  than 
probable  that,  if  this  chemist  had  sought  for  ptomaines,  not  in  the  red 
portions,  but  in  the  positively  putrid  flesh  of  the  codfish,  he  would  have 
found  them. 

Other  experiments  have  confirmed  the  presence  of  ptomaines  in  putre- 
fied codfish.  Brieger  discovered,  besides  the  alkaloids  which  are  gener- 
ally found  in  spoiled  articles  of  animal  food,  a  particular  ptomaine, 
which  he  has  called  gadinine.  Mr.  Brieger  has  made  experiments  on 
ptomaines  developed  in  digested  fibrine,  in  spoiled  milk,  putrefied  fish, 
spoiled  cheese  and  gelatine,  and  putrefied  yeast.  According  to  him, 
putrefied  milk  produces  a  poisonous  base  neurinej  and  a  non-poisonous 
base  neuridine.  The  poisonous  quality  of  neurme  is  ten  times  stronger 
than  that  of  choline.  Neurine  is  the  characteristic  alkaloid  of  putrefied 
meat.  In  the  long  run,  these  alkaloids  are  destroyed  by  the  process  of 
putrefaction.  Decayed  tish  produces  ncnridine^  diamine  ethyUnej  mus- 
carine^ similar  to  that  of  muishrooms,  and  a  new   base,  gadinine  and 
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pronoanced  alkaline  properties,  and  of  an  exceedingly  strong:,  pou 
oas  character.  Not  very  soluble  in  water  it  prodaces  salts  of  a  v 
great  solubility.    Its  principal  characteristic  is  its  great  firmness. 

When  given  to  animals  (dogs,  rabbits,  frogs)  it  very  soon  prodn< 
the  same  symptoms  which  had  been  observed  in  haman  beiDgs. 
human  beings  the  eating  of  poisonous  fish  invariably  prodnced  iD  a  i 
hours  (never  more  than  twenty-four)  great  lassitude,  a  sensation 
cold  with  violent  pain  in  the  stomach,  vomiting,  dryness  of 
mouth  and  tongue,  excessive  thirst,  a  weakened  sight,  ptosis,  and  d 
tion  of  the  pupil  of  the  eye,  cold  extremities,  difiScalt  respiratioD,  p 
cordial  anxiety,  a  slow  pulse,  considerable  prostration,  and  grad 
diminution  of  the  temperature  of  the  body.  In  fatal  cases  the  card 
and  respiratory  functions  do  not  recover  their  normal  condition  and 
sight  becomes  very  weak.  These  symptoms  are  followed  by  cjaw 
of  the  face,  paralysis  of  the  bladder  and  intestines,  anid  great  diffice 
iil^ speaking  or  even  uttering  sounds.  Death  occurs  on  the  second  d 
or  sometimes  on  the  third  or  fourth. 

Bocklisch  found  that  codfish  and  perch  undergoing  a  process  of  pal 
fermentation  yielded  different  products.  He  also  made  an  investigat 
regarding  herring,  which  frequently,  when  decayed,  caose  cas« 
poisoning.  He  succeeded  in  extracting  from  the  brine  of  herring 
following  bases :  trimethylamine^  dimethylamine^  and  methylamint.  In 
flesh  of  a  decayed  herring  he  found  cadaverine  (discovered  also 
Brieger),  diamine-ethylene^  gadinine  (discoverotl  by  Brieger),  and  pn 
seine,  as  well  as  methylamine  and  trimethylamine. 

This  question,  which  is  still  but  little  known  and  has  not  been  si 
ciently  studied — that  is,  the  question  of  poisons  produced  in  decay 
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patient  complains  of  an  uncomfortable  feeling,  general  lassitude  and 
pain  and  a  heavy  feeling  in  the  epigastrium.  He  has  no  appetite;  but 
instead  nausea,  attacks  of  retching  and  vomiting.  There  is  pain  in 
the  abdomen,  which  is  frequently  swollen  and  extended.  Sometimes 
diarrhea  sets  in  at  the  very  beginning,  but  it  is  soon  followed  by  con- 
stipation, which  generally  is  very  severe.  There  is  an  extraordinary 
dryness  in  the  mouth  and  throat,  which  frequently  rises  to  a  burning 
sensation.  Only  in  rare  ca^es  these  symptoms  are  accompanied  by 
chills.    The  head  aches. 

"  On  the  second  or  third  day  the  paralytic  stage  commences.  At  first 
this  shows  itself  by  attacks  of  vertigo,  an  uncertain  step  in  walking,^ 
and  heavy  respiration.  The  sight  becomes  dim  and  the  pupil  of  the 
eye  is  dilated.  On  the  third  or  fourth  day  the  upper  eyelid  falls  down, 
the  pupil  is  immovable  and  insensible.  Then  follow  attacks  of  choking 
and  cough,  reminding  one  of  croup.  From  the  fourth  to  the  tenth  day 
dysphagy  becomes  more  pronounced,  and  it  now  becomes  impossible 
to  swallow  anything.  All  secretions  are  suppressed,  with  the  exception 
of  the  urinary  secretion ;  constipation  becomes  settled,  the  faintness  of 
sight  becomes  amaurosis,  and  the  hoarseness  becomes  speechlessness ; 
the  sense  of  touch  is  entirely  lost.  The  patient  can  no  longer  move  the 
tongue.  The  paralysis  of  the  members  becomes  complete ;  the  skin  is 
cold,  the  pulse  slow  and  feeble,  and  the  beJiting  of  the  heart  can  no 
longer  be  noticed.  One  fainting  spell  follows  another,  and  respiration 
ceases.  Finally  the  patient  dies  with  every  indication  of  complete  and 
utter  exhaustion.     Sometimes  death  is  accompanied  by  convulsions. 

"This  is  the  course  in  fatal  cases.  Death,  which  follows  in  one-third 
of  all  the  cases,  occurs  during  the  first  ten  days.  At  the  autopsy  no£h- 
ing  can  be  discovered  but  a  congestion  of  most  of  the  viscera.  Rigidity 
sets  in  slowly,  and  putrefaction  likewise  makes  its  appearance  very 
slowly.'' 

These  morbid  phenomena  of  bolutivn  differ  far  too  much  from  those  of 
poisoning  by  spoiled  codfish  to  allow  us  to  draw  the  conclusion  with 
B^renger-Feraud  that  they  both  are  produced  by  the  same  cause,  by  a 
poisonous  substance  having  varying  effects,  according  to  its  different 
degree  of  strength.  It  seems  much  more  natural  to  suppose  that  the 
putrefaction  of  animal  matter  produces  different  i>oisonous  substances, 
according  to  the  nature  of  the  matter  in  which  they  are  developed. 

This  appears  very  clearly  from  all  the  recent  researches  and  from 
the  different  symptoms  which  have  been  observed  both  in  cases  of 
accidental  poisoning  by  decayed  food  substances  of  animal  origin  and  in 
l>hysiological  experiments. 

Mr.  BerengerF^raud  himself  recognizes  the  decided  difference  of  the 
symptoms  of  the  two  cases.  "In  cases  of  poisoning  by  spoiled  codfish," 
he  states,  "we  notice  immediate  attacks  resembling  that  of  cholera, 
and  after  this  first  stage  has  been  passed  the  condition  of  the  patient 
improves  very  regularly  and  rapidly.     In  bolutisrn,  on  the  other  ba.wsi^ 
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followed. 

Poisoning  by  spoiled  codfish,  which  we  propose  to  designate  by  ^ 
%9m^  in  order  to  distinguish  it  from  other  cases  of  poisoning  of  the  sa 
kind,  has  only  resulted  in  death  in  a  single  case  (in  St  Petersbo 
among  700  persons  who  had  been  poisoned.  Bolutism,  ou  the  otl 
hand,  very  frequently  causes  the  death  of  the  victims,  as  will  be  « 
from  the  following  facts  from  Mr.  Netter^s  treatise  already  referred  i 

In  1799,  on  a  farm  in  Suabia,  5  persons  were  taken  sick  from  esti 
spoiled  meat-balls,  and  4  of  them  died.  In  1808,  Jaeger  observed 
cases,  in  11  of  which  death  followed.  In  1820,  Kerner  observed 
cases,  of  which  37  were  fatal ;  and  in  1822,  155  cases,  in  86  of  wh] 
death  ocurred. 

•  The  objection  might  be  raised  against  these  statistics  that  tbey  t 
of  ancient  date,  of  foreign  origin,  and  that  the  study  of  these  ca 
doubtless  left  mnch  to  be  desired.  But  the  opinion  which  ive  bs 
advanced  regarding  the  probability  of  the  existence  of  different  pois 
ous  substances  in  decayed  articles  of  food  of  animal  origin  is  not  mei^ 
based  on  a  comparison  of  the  symptoms  of  holutisin  described  by  ] 
Netter  and  the  symptoms  observed  in  cases  of  poisoning  by  spd 
codfish  and  on  the  diflerent  course  of  the  illness  following  these  t 
kinds  of  poisoning ;  it  is  also  based  on  the  comparative  examinat 
of  a  certain  number  of  more  recent  cases  of  poisoning  by  animal  s: 
stances  of  the  most  varied  character,  in  which  the  symptoms  shoi 
essentiallv  difterent  characteristics. 

It  is  impossible  to  give  in  this  place  a  detailed  account  of  all  th 
cases  withoat  exceeding  the  limits  allowed  for  this  article.  We  si 
content  ourselves  to  enumerate  them  and  to  indicate  the  sources  fr 
which  thev  have  l>een  taken,  so  that  our  readers,  if  thev  dAsirf^  it.  m 
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(3)  Case  of  poisoning  from  eating  the  roe  of  flounder,  reported  by  Dr. 
Roudot  (Revue  sanitaire  de  Bordeaux,  January  25,  1884). 

(4)  Case  of  poisoning  from  eating  preserved  turkey  which  had  become 
spoiled,  communicated  by  Mr.  Darnet,  a  pharmacist  of  Soulac  at  the 
session  of  the  Society  of  Public  Hygiene  of  Bordeaux,  December  5» 
1883  (Revue  sanitaire  de  Bordeaux,  January  10, 1884). 

(5)  Poisoning  by  the  flesh  of  a  goose,  reported  by  Brouardel  in  Hoff- 
man's Traits  de  M^decine  legale. 

(6)  Poisoning  by  the  spoiled  flesh  of  a  turkey,  communicated  to  the 
Academy  of  Medicine  of  Dublin  at  the  session  of  January  18, 1884. 
(Revue  sanitaire  de  Bordeaux,  March  10, 1884).  In  this  connection  the 
author  recalls  other  ca«es  of  poisoning  by  spoiled  meat,  observed  by 
Van  der  Corput,  Klein,  and  Ch.  Cameron. 

(7)  Case  of  poisoning  by  small  mussels;  reported  by  Dr.  J.  Turle  in 
the  Sanitary  Record,  January  15,  1884.  This  was  a  case  of  the  death 
ot  a  person  who  had  eaten  about  a  handful  of  these  small  shell-fish, 
bought  in  the  Finchley  market.  Four  hours  after  eating  them  he  was 
taken  with  violent  attacks  of  colic,  followed  by  utter  prostration,  and 
death  after  thirty  hours. 

(«)  Poisoning  by  eating  snails;  reported  by  Dr.  Dumas,  of  Cette,  in 
1873.  Several  persons  who  had  partaken  of  snails  were  taken  with 
intestinal  troubles,  nervous  symptoms,  vertigo,  headache,  delirium,  etc. 
(Revue  sanitaire  de  Bordeaux,  March  10, 1884). 

(9)  Poisoning  by  spoiled  meat.  This  case  occurred  at  the  Bordeaux 
fair  in  October,  1884,  in  a  family  of  strolling  actors,  three  of  whom 
died  (Revue  sanitaire  de  Bordeaux,  October  10, 1884). 

(10)  Poisoning  by  spoiled  English  preserved  beef,  March  26,  1881, 
on  board  the  English  pleasure  yacht  Amy,  in  the  harbor  of  Villefranche 
This  was  observed  and  described  by  Bdrenger-F^raud  in  his  treatise 
Sur  les  accidents  que  provoque  la  morue  alt6r^e  (cases  of  sickness  caused 
by  spoiled  codfish). 

(11)  Poisoning  by  cheese,  in  Michigan  (Revue  sanitaire  de  Bordeaux, 
January  25,  1885). 

(12)  Poisoning  by  meat  from  a  sick  calf  (Echo  v6t6rinaire  beige;  Art 
medical  de  Bruselles,  June,  1885,  and  Revue  sanitaire  de  Bordeaux, 
September  25,  1885).  In  this  last-mentioned  case  10  persons  were  pois* 
oned,  and  1  died.  The  man  who  died,  and  a  woman,  showed  typhoid 
symptoms.  The  others,  whose  cases  were  not  so  severe,  were  attacked 
by  headache,  violent  diarrhea,  and  intense  colic  for  two  days.  The 
patients,  moreover,  suffered  from  a  very  painful  dysury,  and  the  urine, 
which  flowed  out  drop  by  drop,  was  as  black  as  ink. 

(13)  Numerous  cases  of  poisoning  by  mussels;  communicated  to  the 
Berlin  Society  of  Medicine  by  Dr.  Virchow,  at  its  session  of  November 
18,  1885. 

The  cases  occurred  in  one  of  the  docks  of  Wilhelmshafen  on  the  North 
Sea.    After  two  vessels  had  entered  the  dock,  and  after  the  water  had 
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l>een  let  out,  it  was  noticed  that  these  vessels  were  covered  with  an 
iiuuiinerable  quantity  of  mussels.  The  workmen  gathered  them,  had 
them  cooked,  and  partook  of  them  with  their  families.  After  a  few 
hours  19  persons  (13  men,  5  women,  and  1  child)  were  taken  seriously 
ill.  .  Four  died ;  the  first,  three-quarters  of  an  hour  after  having  eaten 
the  mussels;  the  three  others  several  hours  later.  We  should  state  that 
these  two  vessels  were  not  covered  with  copper. 

The  symptoms  observed  after  eating  only  from  five  to  six  mussek 
were  in  all  cases  the  same.  The  teeth  of  the  patients  soemed  blunted; 
they  experienced  an  itching  sensation  in  the  hands  and  feet,  but  no  head- 
ache. An  excitement  like  the  one  produced  by  alcohol  soon  gave  way 
to  a  feeling  of  depression;  the  pulse  varied  between  80  and  90;  the  tem- 
perature of  the  body  did  not  increase;  the  pupil  of  the  eye  became 
dilated,  but  the  vision  did  not  become  dim ;  convulsive  movements  of 
the  hands  were  noticed,  great  feebleness  in  the  lower  extremities;  do 
diarrhea.  During  the  last  stage  there  were  general  chilis,  anxiety,  a 
feeling  of  oppression,  and  finally  the  ])atieuts  died,  without  having  lost 
consciousness  for  a  single  moment. 

At  the  autopsy  the  intestines  showed  symptoms  of  inflammation  of 
the  bowels,  which  confirms  the  opinion  of  Orfilaas  to  the  irritating  action 
of  the  poisonous  substance. 

Professor  Virchow  gave  some  of  these  mussels  to  dogs,  cats,  rabbity 
and  frogs;  and  all  these  animals  died  after  having  eaten  a  very  small 
quantity.  Thus,  the  largest  dog  had  only  eaten  from  six  to  seven  mussels. 
A  cat  licked  a  very  small  quantity  of  the  liquor  from  the  mussels  left 
in  a  dish  and  was  taken  violently  sick.  The  poison  must,  therefore, 
have  been  very  strong.  Dr.  Schmidtmann,  the  physician  of  Wilhelm- 
shafen,  who  observed  all  these  cases  of  poisoning,  believes  that  it  was 
ptomaine.  Vlrchctfv'is  inclined  to  consider  it  as  a  chemical  poison.  In 
either  case  it  must  h^.  admitted  that  the  mussels  produced  this  |>oisoD. 

In  the  Japan  seas  there  is  a  species  of  fish  which  for  several  mouths 
during  the  year  becomes  poisonous,  while  during  the  remaining  ])ortion 
of  the  year  it  may  be  eaten  with  impunity.  Does  not  this  fact  agree 
with  the  supi)Osition  of  a  kind  of  virulence  showing  itself  at  the  time  of 
reproduction,  and  might  not  this  virulence  be  the  result  of  the  develop- 
ment of  a  normal  or  accidental  ptomaine,  resembling  the  substance  de- 
scribed by  Balbaud  (in  I5tudes  sur  Pempoisonnement  par  les  monies, 
Pjjiris,  1870),  and  termed  by  him  molluscine (1) 

It  is  probable,  however,  that  mussels  may  also  become  poisonous  by 
the  beginning  of  the  putrefying  process,  which  would  agree  with  the 
circumstance  that  these  cases  of  poisoning  are  more  frequent  during 
the  hot  season.  However  this  may  be.  the  variety  of  symptoms  ob- 
served in  most  of  the  cases  justifies  the  opinion  that  six)iled  articles  of 
food  of  animal  origin  contain  ptomaine  or  diflerent  chemical  poisons. 
The  clinical  observation  therefore  agrees  entirely  with  the  chemical  ob- 
servation, which  has  already  isolated  and  characterized  several  of  these 
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poisonous  substances.  Much  remains,  doubtless,  to  be  done,  both  from 
a  chemical  point  of  view  and  from  that  of  physiological  experimenting, 
in  order  to  throw  full  light  on  this  but  little  explored  field  of  the  toxi- 
cology of  cadaveric  alkaloids ;  but  the  results  which  have  been  reached 
thus  far  justify  the  hope  that  science  will  finally  succeed  in  solving  all 
the  knotty  problems  of  this  question. 

We  will  close  this  chapter  by  the  report  of  a  personal  experience  re- 
garding the  eating  of  putrefied  codfish :  During  the  first  days  of  April 
two  reliable  codfish  dealers  of  our  city  furnished  me,  at  my  request,  with 
a  number  of  dried  codfish  which  had  been  more  or  less  tainted  with  red; 
and  three  of  the  oldest  and  most  decayed  codfish  which  could  be  found 
among  the  refuse  of  their  drying-houses. 

These  three  codfish,  three  years  old,  and  destined  to  be  sold  as  grease, 
showed  all  the  signs  of  putrefiiction — a  putrid  odor,  and  flesh  which 
throughout  was  of  a  brownish  color,  and  easily  crumbled  to  pieces. 
The  outside  showed  many  red  spots  scattered  irregularly  over  the  entire 
body. 

I  gave  these  three  old  codfish,  raw,  and  without  being  prepared  in 
any  way  whatever,  to  three  dogs  of  the  physiological  laboratory  of  the 
Faculty  of  Medicine,  which  Professor  Or6  kindly  placed  at  my  disposal. 
None  of  these  three  dogs  were  inconvenienced  thereby.  They  neither 
vomited,  nor  had  they  attacks  of  diarrhea,  or  any  other  symptoms  of 
sickness ;  and  still  the  codfish  of  which  they  had  eaten  was  old  and 
thoroughly  decayed. 

May  we  conclude  from  this  experiment  that  the  eating  of  such  cod- 
fish would  not  produce  cases  of  sickness  in  a  human  being  t  I  do  not 
believe  it.  Dogs  are  in  the  habit  of  eating  all  sorts  of  impure  matter, 
and  putrefied  substances,  without  suffering  any  bad  consequences. 

The  same  would  hardly  be  the  case  with  man,  whose  stomach  is  of  a 
much  more  delicate  organization;  and  one  should  be  careful  not  to 
draw  any  conclusion  as  regards  man,  as  to  the  harmless  character  of 
spoiled  articles  of  food,  from  cases  in  which  dogs  ate  such  articles  with 
impunity.  To  make  the  experiment  complete,  I  should  also  have  eaten 
of  the  spoiled  codfish,  but  I  freely  confess  that  I  did  not  have  the  cour- 
age to  let  my.  scientific  devotion  go  so  far.  I  contented  myself  by  eat- 
ing red,  but  otherwise  sound,  codfish  at  two  consecutive  meals;  and  I 
can  state  that  I  digested  it  perfectly  without  the  least  trouble,  like  all 
the  members  of  my  family  who  partook  of  it  with  me. 

It  may,  therefore,  be  considered  as  settled  that  the  red  codfish  has  no 
hurtful  quality,  and  that  dogs  could  eat,  without  being  in  the  slightest 
inconvenienced,  raw  codfish,  three  years  old,  intended  to  be  used  for 
^ease,  and  showing  every  sign  of  putrefaction.  Should  we  admit  that 
the  poisonous  products  of  putrefied  codfish  do  not  act  on  dogs,  or  that 
these  products,  poisonous  at  a  certain  given  time,  are  finally  destroyed 
by  the  jirocess  of  putrefaction  t  These  questions  can  only  be  solved 
bj'  new  researches,  and  by  much  more  numerous  experiments. 
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V. — COMMERCIAL   ASPECTS   OF   THIS    QITESTIOW. 

The  C5od  fisheries  are  carried  on  on  the  coasts  of  Iceland  aod  New. 
foundland  from  April  till  the  middle  of  September,  and  more  than 
12,000  of  the  best  class  of  fishermen  and  sailors  are  engaged  in  tlierne 
fisheries. 

The  codfish  are  not  canght  in  the  same  manner  near  Iceland  as  near 
Newfoundland.  In  Iceland  fishing  is  going  on  wbile  the  vessel  is 
moving,  drawing  the  fishing-lines  after  it.  The  fishermen  coustautlj 
raise  these  lines,  and  the  codfish  pass  direct  from  the  sea  into  the  v^ 
sel  which  is  to  take  them  to  France.  When  they  re^kch  the  deck  of  the 
vessel  the  head  is  cnt  off  and  the  abdominal  viscera  are  removed,  among 
which  is  the  roe,  which  is  to  be  used  as  bait  in  the  sardine  fisheries^and 
the  liver,  from  which  oil  is  to  be  extracted.  Then  the  fish  are  cut  open 
and  a  portion  of  the  backbone  is  removed ;  whereupon  they  are  washed, 
salted,  and  piled  up  in  the  hold  of  the  vessel. 

Near  Newfoundland  the  fisheries  are  carried  on  in  a  different  way. 
Lines  with  hooks  are  immersed  in  the  water  and  left  there  from  ooe 
tide  to  the  other.  At  each  tide  small  boats  are  sent  out  from  the  vei 
sel  to  raise  the  lines.  The  codfish  are  at  first  receivexl  in  these  small 
boats,  or  dories,  which  convey  them  to  the  vessel.  There  is  therefore 
a  double  handling,  which  does  not  take  place  in  the  Iceland  fisheries. 
As  regards  the  methods  of  preparing  the  codfish,  they  are  the  same  in 
both  countries.  We  should  also  bear  in  mind  the  fact  that  the  temper 
ature  of  Iceland  is  much  colder  than  that  of  Newfoundland. 

These  details  are  of  importance  regarding  the  question  before  us,  for 
they  may  have  to  be  taken  into  account  in  explaining  the  fact,  whieii 
has  been  duly  observed,  that  the  codfish  canght  near  Iceland  turn  red 
more  rarely  than  those  caught  near  Newfoundland. 

In  1885  the  average  quantity  of  codfish  Uiken  by  each  fishing  vead 
near  Newfoundland  was  from  3,500  to  5,000  quintals.  A  boat  maDoed 
by  24  men  can  take  at  each  tide  about  5,000  codfish.  The  largest  Ash- 
ing vessels  can  carry  as  many  as  180,000  codfish. 

It  is  probable  that  if  Dr.  Bertherand,  of  Algiers,  had  been  acqaaiuted 
with  the  above-mentioned  fact  when  he  read  his  treatise  on  the  poison- 
ous fungus  at  the  meeting  of  the  scientific  societies  held  in  Paris  in 
April,  1884,  he  would  not  have  proposed  as  a  remedy  for  preventing 
the  growth  of  this  fungus,  to  arrange  in  the  fishing  vessels  tanks  in 
which  live  codfish  could  be  conveyed  to  France.  Without  mentioning 
other  impossibilities  we  must  say  that  no  vessel  would  be  large  enoogb 
to  hold  tanks  for  180,000  live  codfish,  many  of  which  are  3  feet  long. 
It  is  true  that  the  fish  might  be  distributed  among  a  number  of  vessels 
but  what  an  enormous  fieet  would  be  required  to  convey  to  France  in 
tanks  the  1,200,000  quintals  of  codfish  which  represent  the  annual  jiM 
of  these  fisheries.  All  the  vessels  of  the  French  merchant  mmrine 
would  not  suffice,  not  to  speak  of  the  enormous  expense  which  this 
mode  o^  tt«LW§.\>o\V?A\ow^ov\Ul  iiwolve. 
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We  stated  that  the  cod  fisheries  take  place  from  April  till  the  mid- 
dle of  September.  The  first  vessels  conveying  fresh  codfish  from  Ice- 
laud  and  the  Newfoundland  banks  arrive  in  France  about  the  end  of 
May  or  the  beginning  of  June,  and  from  that  time  on  ships  continue 
to  arrive  every  week  in  July,  August,  September,  October,  and  No- 
vember. A  considerable  quantity  of  codfish,  therefore,  arrives  in  our 
ports  during  the  heat  of  summer.  It  is  no  rare  case  to  see  entire  car- 
goes turn  red  from  the  influence  of  the  heat,  either  during  the  voyage  or 
when  the  fish  are  landed  in  the  port  of  .destination.  But  at  that  time 
the  red  spots  are  merely  found  on  the  surface. 

As  soon  as  the  codfish  are  landed  they  are  taken  to  the  drying-houses. 
There  they  are  piled  up  in  enormous  heaps  in  closed  but  well-ventilated 
rooms.  They  remain  in  this  condition  a  -  longer  or  shorter  period,  accord- 
ing to  the  needs  of  the  trade.  They  are  termed  "  green  codfish.''  Some 
are  shipped  in  this  condition,  but  by  far  the  larger  quantity  is  delivered 
to  the  dealers  as  "dried  codfish.'' 

According  to  the  needs  of  the  trade,  the  green  are  transformed  into 
dried  codfish  in  the  following  manner.  They  are  brushed  violently  with 
a  broom-corn  brush,  and  washed  in  several  waters,  so  as  to  get  them  as 
clean  as  possible.  This  operation  frequently  causes  the  red  color  to 
disappear.  After  they  have  been  thus  washed,  they  are  hung  in  the 
open  air  to  dry.  In  summer  two  "  suns  "  suffice  to  dry  them  completely, 
but  in  winter  and  in  wet  weather  they  have  frequently  to  hang  much 
longer.  The  codfish  hung  to  dry  is  carried  to  the  warehouse  every 
evening,  and  is  not  allowed  to  stay  in  the  open  air  a  single  night.  We 
have  seen  30,000  codfish  hung  up  to  dry  in  a  single  drying-house  at 
Bugles.  This  operation,  of  course,  necessitates  the  employment  of  a 
very  large  number  of  persons. 

The  dried  codfish  generally  leaves  the  drying-houses  in  good  condi- 
tion, but  it  passes  through  several  hands  before  it  reaches  the  retail 
dealers,  and  with  these  latter  it  is  not  always  kept  under  conditions 
favorable  to  its  preservation. 

The  following  figures,  derived  from  a  reliable  source,  give  an  exact 
idea  of  the  importance  of  the  French  codfish  trade : 

The  whole  of  France  receives  every  year  from  the  Iceland  and  New- 
foundland fisheries  codfish  valued  at  from  30,000,000  to  35,000,000 
francs  (about  $6,000,000).  The  share  of  Bordeaux  alone  in  1885  was 
14,000,000  francs  (about  $2,700,000).  The  average  annual  quantity  re- 
ceived  is  600,000  quintals. 

In  1885  the  Bordeaux  merchants  exported  to  Spain  and  Italy  150,000 
quintals,  Spain  taking  three-fourths  of  this  quantity. 

Some  years  ago  (hardly  six)  France  exported  no  codfish  to  Spain; 
Norway  furnishing  that  country  with  all  the  codfish  consumed.  It 
seems  that  considerable  difficulty  was  experienced  in  opening  the  Span- 
ish market  for  French  codfish,  but  at  present  the  Norwegians  again  take 
courage,  and,  since  the  ministerial  circular  prohibiting  the  sale  of  red 
codfish  in  France,  again  ship  large  quantities  of  c^d^^\\  Vo  '^\>^\i. 


i      >3 


1052      REPORT  OF  COMMISSIONER  OF  FISH  AND  FISHERIES.        [26] 

The  Spanish  dealers  say :  *' Don't  buj' any  more  French  codfish,  be- 
cause they  have  tamed  red;  and  that  this  color  is  a  proof  of  their  bad 
quality  is  clearly  shown  by  the  recent  circular  of  the  Freneh  ministry 
prohibiting  the  sale  of  red  codfish."  A  Bilboa  paper  has  even  gone  so 
far  as  to  insinuate  that  it  is  more  than  probable  that  it  was  the  French 
codfish  which  last  year  carried  the  cholera  into  Spain,  and  that  if  these 
fish  had  been  carefully  examined  specimens  of  Dr.  Koch's  bacillus  woald 
probably  have  been  found. 

All  this  evidently  is  not  strictly  scientific,  but  it  will  be  seen  bow 
much  in  such  matters  the  hygienic  consideration  infiaences  the  com- 
mercial side  of  the  question;  and  it  will  be  understood  what  great  dam- 
age may  be  inflicted  on  commerce  by  an  erroneous  scientific  opinioD 
when  it  has  been  pronounced  inr  an  official  way,  especially  in  the  shape 
of  a  prohibitory  measure. 

We  have  stated  that  the  new  minister  of  commerce,  Mr.  Lockroy, 
has  suppressed  the  circular  of  his  predecessor  until  the  entire  question 
in  all  it.s  bearings  has  been  made  the  subject  of  exhaustive  investiga- 
tions. We  hope  that  soon  sufficient  light  will  have  been  thrown  upoo 
this  question  to  cause  the  minister  to  revoke  definitively  the  prohibi- 
tory measure  referred  to,  and  to  proclaim  positively  in  a  new  circolar 
the  absolutely  harmless  character  of  red  codfish  from  a  hygienic  point 
of  view.  Such  a  declaration  seems  to  be  the  only  means  of  conquering 
the  very  considerable  prejudice  which  has  been  created  against  these 
fish  by  the  prohibitory  ministerial  circular  of  December  31,  1885. 


VI. — CONCLUSIONS. 

From  all  that  has  been  said  above  we  feel  justified  in  drawing  the 
following  conclusions: 

(1)  Cases  of  poisoning  from  eating  spoiled  codfish  are  extremely  rare, 
considering  the  enormous  quantity  of  these  fish  consumed  throughout 
the  entire  world. 

(2)  The  exceptional  cases  which  have  been  observed  must  be  attrib- 
uted to  the  eating  of  spoiled  codfish  which  had  already  commenced  to 
putrefy,  which  can  always  be  recognized  by  the  following  two  certain 
indications :  A  putrid  odor,  and  the  easy  crumbling  of  the  flesh.  Every 
codfish  showing  these  two  indications  should  be  condemned  at  once. 

(3)  The  red  color  which  often  appears  on  these  fish,  both  wben 
*' green"  and  when  "dry,^  under  certain  conditions  of  temperature  and 
the  place  where  they  are  kept,  is  no  indication  of  their  injurious  char- 
acter; because,  on  the  one  hand,  it  is  a  well-established  fact  that  from 
time  immemorial  people  have  eaten  red  codfish  without  er|)erienciug 
any  bad  consequences;  and  because,  on  the  other  hand,  animals  (dogs 
and  cat/S)  have  for  several  days  in  succession  been  fed  on  raw  codfish, 
having  a  deep  red  color,  without  causing  any  sickness  whatever.  One 
may  therefore  eat  without  fear  an3'  codfish  which  has  preserved  its 
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normal  odor,  and  the  firm  consistence  of  its  flesh,  no  matter  whether 
its  color  is  more  or  less  rosy  or  red. 

(4)  The  red  of  the  codfish  is  produced,  by  a  cryptogamic  vegetation, 
the  nature  of  which  has  not  yet  been  fully  determined.  Some  think  it 
is  a  fungus,  others  an  alga. 

(5)  This  cryptogamic  vegetatioo  which  develops  both  on  spoiled  and 
on  sound  codfish,  seems  to  be  aided  in  a  special  manner  by  the  saltiug 
process;  but  it  has  nothing  whatever  to  do  with  putrefaction. 

(6)  Only  those  codfish  whose  fiesh  is  more  or  less  putrefied  contain  a 
poisonous  substance,  which  in  man  may  produce  symptoms  similar  to 
those  of  cholera. 

(7)  This  poisonous  substance  has  been  isolated  and  characterized  by 
several  experimenters  as  a  kind  of  ptomaine,  or  an  alkaloid  produced  by 
pntrefaction. 

(8)  Protection  against  all  danger  of  such  poisoning  is  easy,  simply 
by  not  eating  any  codfish  which  has  at  all  begun  to  putrefy.  As  re- 
gards sound  codfish,  they  should  invariably,  before  being  eaten,  be  care- 
fully cleaned,  soaked  in  water,  which  should  be  changed  several  times 
for  twelve  hours,  and  above  everything  else  should  be  well  cooked. 
Thorough  cooking  of  all  articles  of  food  of  animal  origin  is  in  fact  the 
best  means  of  destroying  all  hurtful  parasites  and  minute  organisms 
which  they  may  contain. 

(9)  In  peremptorily  prohibiting  the  sale  of  red  codfish,  which  is  abso- 
lutely harmless  unless  it  is  at  the  same  time  spoiled  (a  measure  which 
can  not  be  justified  by  any  reasons,  and  which  has  done  considerable  in- 
jury to  an  important  branch  of  our  commerce),  a  product  which  has  lost 
nothing  of  its  alimentary  value,  and  which  is  of  great  and  every-day  im- 
portance to  the  laboring  classes,  has  been  unjustly  depreciated  and  con- 
demned. 

(10)  We  therefore  consider  it  our  duty  to  advise  that,  as  soon  as  pos- 
sible and  in  the  most  positive  manner,  this  prohibitory  measure  be  re- 
voked, because  it  is  based  on  a  manifestly  erroneous  interpretation  of 
facts. 

BoEDEAUX,  Fbance,  April  25, 1886. 
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XXXII.-NOTES  ON  THE  NORWEGIAN  FISHERIES  OF  1885. 


[Abstract  from  a  Compilation  of  A.  N.  Ki»r.*3 


Cod  fisheries. — ^The  yield  of  the  cod  fisheries  in  1885  was  larger  than 
in  any  of  the  four  preceding  years;  while  it  was  considerably  less  than 
in  1880,  which  was  the  most  productive  year  since  1866,  when  somewhat 
complete  statistics  of  these  fisheries  were  first  taken.  The  amount  of 
cod  taken  in  1885  was  above  the  average,  while  the  value  was  some- 
what below  it,  owing  to  a  decided  fall  in  prices.  A  comparison  of  the 
results  of  1884 1  and  1885  may  easily  be  made  by  referring  to  the  follow- 
ing table: 


Year. 


1R84. 
1885. 


No.  of  fish. 


50. 435, 500 
58,798,000 


Liver. 


Hectoliterg. 

09,636 

117, 989 


Boe. 


HeetoiiUr$. 
47,765 
53,065 


Valae. 


$4, 163,  732.  68 
2,951,275.23 


Average 

price  per 

100  rouDd 

fish. 


$8.25 
5.02 


The  amounts  for  1885  are  owing  partly  to  the  Lofoden  fisheries  and 
partly  to  the  spring  fisheries  in  Finmark,  which  gave  a  regular  and 
average  yield.    The  Lofoden  fisheries,  which  had  such  poor  yields  in 

1883  and  1884,  improved  very  much,  and  in  the  Lofoden  district  proper 
during  the  fishing  season  26,530,000  codfish  were  taken.  If  to  this  are 
added  the  number  of  fish  caught  after  April  14  and  those  caught  near 
Yicroe  and  Eost  and  near  the  outer  group  of  islands  (in  all  7,480,000  fish, 
500,000  of  which  were  caught  in  the  Lofoden  district  proper  after  April 
14),  the  total  yield  of  these  fisheries  is  brought  up  to  34,010,000,  while  in 

1884  it  was  only  23,354,000. 

*  From  the  Norgea  Officielle  Statiatikf  3d  series,  No.  29,  Christiania,  Norway,  1886. 
Compiled  by  A.  N.  Kiicr.  Mr.  H.  Jacobson  has  assisted  iu  the  translation  and  Mr.  H. 
P.  Jerrell  in  preparing  and  reducing  the  tables. 

Thronghont  this  article  reductions  are  made  to  dollars  and  pounds,  by  considering 
the  crown  as  worth  $0,268,  and  the  kilogram  equal  to  2.2046  pounds.  The  hectoliter 
contains  nearly  26}  gallons,  wine  measure,  or  about  2J  bushels. 

t  For  the  statistics  for  1884,  with  comparative  tables  covering  the  five  preceding 
years  and  other  details,  see  the  U.  S.  Fish  Commission  Report  for  1885,  p.  313. 
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The  Eomsdal  fisheries  in  1885  yielded  the  following  qnan titles: 

SSndmore  2,011.500 

Romsdal 265,500 

Nordmcire I,30li,!^«0 

Total - 3,'^.?^* 

These  figures  are  below  those  of  1881  iu  each  instance,  and  consider 
ably  less  than  the  average  for  several  years  back. 

In  the  Tromsoe  district  the  cod  fisheries  have  been  on  the  iucrease 
during  the  last  few  years,  giving  in  1885  1,433,800  fish  as  against  1,241- 
800  ill  1884.  On  the  other  hand,  the  Fosen  (or  South  Trondhjem)  fish- 
eries were  not  so  productive  as  in  former  years,  falling  from  an  average 
of  about  1,000,000,  and  from  1,766,000  in  1881  to  689,400.  in  1SS5.  The 
Namdalen  fisheries  yielded  618,400  in  1885,  against  424,000  in  188L 

The  «iuality  of  the  fish  was  about  the  same  in  1885  as  in  1884.  They 
were  fat  and  plump,  but  the  Lofoden  fish  were  very  small.  But  the 
fish  were  not  so  fat  nor  did  they  contain  so  much  liver  as  in  average 
years,  when  one  hectoliter  of  liver  may  generally  be  obtained  from  3jO 
fish,  while  iu  1885  it  took  506  fish  to  yield  one  hectoliter. 

The  average  prices  paid  at  the  fishing  stations  were  much  below  those 
of  18S4,  especially  in  the  case  of  round  fish  and  roe.  The  inspector  of 
the  Lofoden  fisheries  said  in  his  report  that  with  reference  to  roe  the 
fall  iu  price  could  be  attributed  only  to  accidental  circumstances.  Re- 
gardiug  the  price  of  the  fish,  however,  he  thought  the  cause  a  difteit^ut 
one.  In  1880  and  1881  the  price  was  lower  in  the  Lofodeiis  than  in  1S<5, 
but  he  consideretl  it  doubtful  whether  it  would  again  rise  as  rapidly,  as 
the  competition  in  the  codfish  trade  is  considerable,  owing  to  the  in- 
crease in  the  French  cod  fisheries  near  Iceland  and  Newfoundland. 

Fat-herring  fisheries, — ^The  yield  of  these  fisheries  in  1885  was  nearly 
twice  as  great  as  in  1884;  but  the  value  was  not  much  greater,  owing 
to  the  low  prices.  The  principal  fat-herring  fisheries  were,  as  usual, 
carried  on  in  the  Nordland  district,  where  the  quantity  caught  was 
41)8,570  hectoliters,  or  nearly  five-sixths  of  the  entire  quantity.  A  com- 
parison of  1884  and  1885  is  afforded  by  the  following  table: 


Year. 

Quantity. 

Value. 

price  p^r 
hectoliter. 

1884 

HectoUteTM. 
344.090 
619, 347 

$685. 076. 34 
8UI.  823.  84 

IL90 

1885 

L2f 

Spring-herring  fi^sheries. — ^The  following  table  shows  the  yield,  value, 
and  average  price  for  1884  and  1885 : 


Year. 


1881 
1885 


Quantity.  |       Value. 


UeetolUcrit. 
2fiI,9Hl 
209.246 


1387. 396.95 
203,048.86 


AverafTtf 

price  per 

hectoliter. 


$1.48 
.97 
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Sprat  and  other  small  herring  fisheries. — ^Tbe  following  table  affords  a 
comparison  between  the  quantities  taken,  the  values,  and  the  average 
prices  for  1884  and  1885 : 


Ypar. 


1884 


Quantity. 


Hectolitert. 
157, 471 
121.287 


Value. 


$78,605.74 
67,586.77 


Average 

price  per 

hectoliter. 


$0.50 
.47 


Mackerel  fisheries. — The  comparison  of  the  mackerel  fisheries  for  1881 
aud  1885  is  shown  by  the  following  table: 


Year. 


1884 
1885 


Number. 


5. 348. 700 
6,  111,  969 


Value. 


$197,094.43 
209,562.60 


Averai^e 

price  per 

100  fish. 


$8.69 
3.43 


Summer  fisheries  for  ling^  coalfi^hj  torskj  etc, — The  total  quantity  of 
these  fish  taken  could  not  be  ascertained ;  but  their  value  in  1885  was 
$053,593.57,  while  in  1884  it  was  $776,960.41,  thus  showing  a  consider- 
able decrease  in  value. 

Salmontrout  and  sea-trout  fislwries, — These  fisheries  yielded  much 
better  results  in  1885  than  in  1884,  though  that  year  was  better  than 
any  of  the  five  preceding  years.  The  yield  was  particularly  good  in 
the  districts  of  South  Trondhjem,  Lister,  Mandal,  and  Stavanger.  A 
comparison  of  the  years  1884  and  1885  is  shown  in  the  following  table: 


Year. 


1884 
1885 


QaaDtitj. 


Pound*. 
1, 082,  780 
1, 287, 006 


Value. 


$132,707.97 
158,056. 22 


Arera^e  price 
per  pound. 


$0.12 
.12 


Lobster  fisheries, — The  number  of  lobsters  taken  was  smaller  than 
usua],  while,  owing  to  the  high  prices,  the  value  was  about  the  average. 
A  comparison  for  the  two  years  is  as  follows: 


Year. 


1884 
1885 


Number. 


1, 099,  828 
1, 007, 871 


Value. 


$111,922.15 
106, 661. 05 


Averai^e  price 
per  100. 


$10. 18 
10.58 


8,  Mis.  90 67 


!  I 
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Oyster  fisheries. — The  comparative  total  statistics  of  these  fisheries  for 
1884  and  1885  are  shown  in  the  following?  table: 


Yew. 

Quantity. 

Value. 

prio»|wf 

I8K4 

HeeuaUera. 
230 
153 

$1,W1.78 
1.2W.27 

^S 

ISKb 

in 

The  total  valae  of  the  Norwegian  coast  fisheries  in  1865  was 
$5,142,007.41,  as  against  $6,535,488.45  for  1884,  showing  a  eonsidera^ 
ble  falling  off  for  1885.  This  small  total  value,  which  was  less  tliao 
for  any  of  at  least  the  six  preceding  ^'ears,  was  due  principally  to  tlie 
low  prices  of  the  prodncts  of  the  cod  flslieries.  A  comparative  taUe 
showing  the  value  of  the  coast  fisheries  according  to  the  kinds  of  fiisfa 
caught  is  as  follows : 


FUheriea. 


Cod  fiaheries 

Fat-hurrinjr  tishurien 

Sprinjs-lieiTinfC  flsherioH.... 

Sprat,  et4'.,  finheriea 

>latikerel  firtbeiie« 

Summer  fliiheriea 

SalnioD-tront,  f^ta,  flshoriefi 

Lobster  flnberiefi 

Oyttlcr  fisheries 

Total 


1883. 


Total  ralao. 


$4,163,732.68 
68'>.  076.  :U 
387.  '.{90. 95 
78. 605. 74 
1»7,  c»94.  43 
776,960.41 
i:rj.  707.  !I7 
111,922. 1.^ 
1, 9111.  78 


Per 
cent. 


6.3.7 
10.4 
5.9 
1.2 
3.0 
11  K 
2,3 
1.7 


Total  raloe. 


Pk 


$2,951, 
801. 
203. 
57, 
209. 
6M. 
158, 
106. 
1. 


83X'»I 
048.86 
58IL77 
J6i.ei 
.•isa.57 
0.16  s 
661.  aa 

299-r 


5:4 

II 

LI 
4.1 

li 
11 


6.&35.48d.45  llOO 


5,142,997.41    1« 


. 


Storeggen  Bank  fisheries. — The  results  of  the  fisheries,  wbicb  were 
especially  for  ling  and  torsk,  were  not  very  favorable  in  1885,  owing 
chiefly  to  the  stormy  weather. 

The  fisheries  on  the  banks  near  Stordy  Bet  were  comparatively  more 
successful,  being  carried  on  simultaneously  with  the  Storeggen  fisheriei 

The  following  table  gives  the  statistics  for  1885,  and  affords  a  parti^ 
comparison  with  the  figures  for  1884 : 


Tear. 

Store;;f;en. 

Stordy  bet. 

«■»          A          «                    1 

Vessels. 

Men. 

."{08 

Value.       Steamer. 

Boats. 

Vosaela. 

Value. 

Total  TslM. 

1884 

25 
26 

>28, 056. 38 

1885 

310 

•JO,  038. 36 

1 

26 

90 

$48,240 

"'m,T>L% 

Shark  fisheries  in  Finmark. — Those  employed  14  boats,  25  vessels. 
and  174  men.  The  total  value  of  the  livers  obt^iiued  (4,078  hectoliters) 
was  ^VA,!^!,^!,   "IViVi  ^vvAwUty  obtaiuej  \v;w  less  thao  for  several  yctw 
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and  the  low  prices  of  the  oil  caused  the  valae  of  these  fisheries  to  de- 
cline. 

Other  Polar  Sea  fisheries. — These  fisheries  employed  45  vessels,  with 
a  tonnage  of  1,933,  and  453  men.  They  yielded  10,654  seals,  721  wal- 
rases,  177  white-fish,  12  bottle-noses,  623  hectoliters  of  sharks'  livers, 
and  40  hectoliters  of  whale  fat.  The  total  value  in  1885  was  $54,603.66, 
against  $80,145.40  in  1884.  Besides  the  above,  a  vessel  from  Yardoe 
brought  204  seals  and  6  walrnses,  valued  at  $1,447.20. 

Whale  fisheries  in  Finmarlc. — These  fisheries  yielded  1,269  whales, 
valued  at  $320,883.61.  This  result  is  a  great  increase  over  1884  and  the 
catch  for  many  years  previously. 

Seal  fisheries, — These  fisheries  near  Jan-Mayen  and  in  the  sea  be- 
tween Iceland  and  Greenland  employed  18  steamers,  with  a  tonnage  of 
4,527,  and  993  men,  148  of  whom  were  hunters.  They  yielded  58,028 
seal  skins  and  10,625  hectoliters  of  fat  and  oil,  having  a  total  value  of 
$174,200. 

Bottle-nose  fisheries, — These  employed  20  vessels  (5  being  steamers), 
with  a  tonnage  of  2,255,  and  yielded  about  800  bottle-noses,  producing 
about  7  800  barrels  of  oil,  valued  at  $83,616. 

Total  value  of  Norwegian  salt  water  fieherUs  in  1885. 

Coast  fisheries $5,142,907.41 

Bank  fisheries 68,278.36 

Shark  fisheries 13,742.77 

Other  Polar  Sea  fisheries 54,603.66 

Whale  fisheries 320,883.64 

Seal  fisheries 174,200.00 

Bottle-nose  fisheries 83,616.00 

Total 5,858,231.84 

The  following  twelve  tables  give  more  full  details  in  regard  to  the 
coast  fisheries  in  1885: 

Table  l,— Number  of  fishermen  engaged  in  the  cod,  fat-herring,  and  mackerel  fisheries  in 

1885. 


District 


Smaalenene 

Akernbun 

liOHkemd 

Jarlsberft  and  Laurvig. 

Brattiberg 

Ne<lenaMi 

LUtcr  and  MiUidol 

Stavaoger 

8(»atii  BerKcnhus 

North  Borgenhua 

RoniMlal 

South  Trondhjem 

North  Trondtgem 

Nordlaod 

Tromade 

yinmark 


Total 


Codfiah- 
eriet. 


47A 

660 

60 

15,026 

3,162 

2,029 

34,ftl0 

2.381 

17, 311 

70,504 


Fat-her- 
ring fish- 
eries. 


114 
2,130 
1,404 
2,830 
5,161 
2,000 
16,002 
3,lb7 


33,008 


Mack- 
eri)!  fish- 
eries. 


132 

125 

30 

037 

70 

232 

1,286 

1,802 

24 


4,147 


Total. 


132 

125 

30 

037 

70 

232 

1,286 

1.801 

2,H04 

1,554 

18,456 

8.323 

4.110 

50.812 

5.568 

17,311 

113,050 


i 

I 


-n 


r 


i* 


:  I'l^ 


i     % 


J 
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Table  II. —  Value  of  the  coast  fisherien  in  1885.* 


District. 


Sraaalenene 

AkerabuH 

Bankerud 

JarUberg  and  Laarvig 

Brataberg 

Xedensoa -.• 

LiAter  and  Mandol 

Stavanger 

South  Bergeoh  aft i 

North  Bergenhu9 

Romndal 

Soath  Trondhjem 

North  Trondhjem 

Nordland 

TroniftSe 

Finmark 


Total. 


Cod. 


$1,415 

1,029 

.500 

223,006 

39, 057 

35,417 

l,896,5fi9 

72.961 

681,271 


Fat  her- 
ring. 


95,186 
21.606 
5.065 
25,063 
37,438 
32.374 
635.  792 
39,3U0 


Sprat 
and  other 

small 
herring. 


•1,404 

2,960 

1,769 

947 


509 

8.746 
16,213 
6.626 
9,700 
5.628 

858 
1,745 

4^2 


Spring 
herring. 


$29, 5« 
U4 

19,106 

5,215 

12»917 

89.968 

32.605 

2,637 

11,'560 


2,     1,275       801, 8.-4  I       57.587 


203, 0«9 


H7^ 
1,454 

m 

48.S9 

J.  1^5 


1B.XI 


District. 


Smaaleneno 

AkersbiiH 

Biinkerud 

Jarlstierg  and  Laurvig 

Hratsberg 

Nedona38 

Li8t«r  and  Mnudal 

Siavanuer 

South  Borgenhus 

North  Bergeiihus 

Rommlal 

Soath  Trondhjem 

North  Trondhjem  .   .  - . 

Nordlnnd 

Tromwie 

Finmark 

Total 


Snmmer 
fiaheries 
for  ling. 


Salmon 
trout  and 


coal-fish,   sea-trout, 
etc.      I 


Lobet«rs. 


Oj'sterA.      TotsL 


$4,837 
1.74.S 
5.146 

19.307 
n,(M6 
6,579 
9.997 
7,697 

29.010 
8.001 

21,663 

21.790 

16,880 
139, 43.'{ 

74,847 
280,607 


$1,544 

1.61({ 

2,624 

4,615 

2.  3.'i2 

4.  326 

22.  2:J8 

21. 44.5 

16, 453 

12.213 

8,  96G 

38,085 

14,  .187 

3,83U 

2.304 

1.049 


653, 594       158,  056 


$5,079 

»> 

5» 

9, 

.'iui 

3, 

.•>37 

12. 

f>i:i 

29. 

730 

2«i, 

287 

14. 

126 

4. 

19K 

1. 

700 

^•14 

9 

40 

454 


111 

2>* 

54 


:.» 

ii>.ai 

ins* 

».» 

44  a: 

i5«r^ 

».:♦:» 


IOC.  661 


l,2as»     5.1C! 


*  The  figures  in  this  table  are  given  in  even  dollars. 

Table  III. — Details  of  the  cod  fisheries  in  18d5,  showing  the  number  of  fisherwuu  ni 

boats. 


% 


District. 


Stavanger 

South  itergeu huM 

North  Bei-geubus 

Komsdal    

South  Tronil lij«m 

North  Trondhjem 

Nordland , 

Tromsoe 

Finmark , 

Total 


ToUl 

number 

of  fihher- 

men. 


475 

650 

60 

1.^626 

3, 162 

2, 0-'9 

34,810 

2.  .38 1 

17,311 


Net« 
only. 


1,723 

061 

302 

12, 072 

50 

25 


Fiabenuen  OMing— 


Night- 
liue« 
only. 


946 


30 

19.442 

1,3U5 

3.566 

76,504         14,833  l       27,289 


Li 

odW 


«5(> 


1.5fi2 

1.  2TJ 

.tin 

1.  5»jO 

7.*> 
3,633 


9.065 


Tw»«r 
xhtmt. 


13 


1  J» 
11  «^ 
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Table  III. — Details  of  the  cod  fisheries  in  IBS'),  e!c. — Coutiuned. 


District. 


SUvanger 

South  Bergeohiis 

North  BeiKeuhoH 

Konmdal    

i^4inth  TnmdlOein 

North  Trondhjem 

Noi  lUand 

Trc»raj>oo 

Fioniark 

Total 


Total 
namber 
of  boatfl. 


125 

250 

10 

2,680 
787 
514 

8, 157 
82K 

4.059 


18,316 


Boats  equipped  with — 


Nets 
only. 


3:)3 

150 

57 

2,000 

16 

8 


2.464 


Night- 
liuea 
only. 


516 


ir. 

5.  250 

4.52 

1. 122 

7,355 


Lines 
only. 


250 


280 
382 

93 
501 

33 
869 


2,417 


Two  or 

more  of 

these. 


125 


10 
1,C4H 
2.'»5 
349 
400 
327 
2.060 

6.080 


Table  IV. — Quantity  of  codfish  cavght  in  1885. 


District. 


StATanzer 

South  BergonhuB  . 
North  Ber^enhus  . 

Komsdal 

South  Trondhjpini. 
North  Trondhjeui. 

Nordland 

Trorasoe 

Finmark. 


Total 


Number  of 
cod  taken. 


22,000 

15,000 

6,500 

3,  583,  8(10 

689. 400 

629, 400 

34,  888.  400 

1,  433,  800 

17,  529. 700 

58,  798,  OOO 


Liver. 


HeetolUerg. 

37 

2S 

18 

5,961 

1,360 

954 

62.555 

2,860 

44,219 


117, 989 


Roe. 


HcetoliUr». 

29 

20 

15 

6,373 

1,440 

745 

44.118 

O.TJ 

.303 


53,065 


Number  of 

flsh- heads 

sold. 


22,000 

7,500 

6,500 

2, 291.  800 

470.  000 

300,  <MtO 

22, 399. 000 

llJi,  000 

13, 790,  800 


39.402,600 


Table  Y.— Value  of  the  cod  fisheries  in  1885  and  the  average  prices  paid. 


District. 


Stavanger 

South  Bergonhns 
Nortl.  Bergen  h  us 

Romsdal 

South  Trondh.ipni 
North  Troodhjem 

Nordland 

Tromsoe 

Finmark 

Total 


Value  of  the  different  products. 


Fish  without 
liver  and 
roe. 


$1,179.20 

8.37.50 

349.74 

17.5,152.74 

28.  291. 15 

28.  8.34. 11 

1,426.171.65 

58, 763.  83 

530, 684. 22 


2,  250, 264. 14 


Liver. 


$99.16 

107.20 

77.18 

24, 258. 83 

5, 252. 80 

4. 0.55.  38 

294, 952.  23 

10,3)8.00 

138,945.41 


478. 066. 19 


Roe. 


$77.72 

64.32 

55.48 

17, 244.  4C 

4,631.04 

1, 964. 98 

i;5, 649. 30 

3,747.71 

1, 140. 07 


184.575.08 


Fish-he^uls 
sold. 


$58.96 

20.10 

17.  42 

6, 410*.  02 

881.72 

562. 80 

19,  780. 17 

131.  32 

10.501.31 


38.  369. 82 


Total  value. 


$1,415.04 

1, 029. 12 

499. 82 

223, 066. 05 

39.056.71 

35.417.27 

1,896,5.59.35 

72,  960. 81 

681,  27L  01 


2,951,275.23 


I 
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Tablb  Y,— Value  of  the  cod  fisheries  in  1885,  etc, — Continaed. 


District. 


Stavantfor 

Soatli  UercenhuB 

Nortli  Bergoubua 

Kommlal 

South  Trondhjem 

North  Trundt^em 

Noniland 

TroiDsoo 

Finroark 

General  average 


Average  prices. 


Without  liver 
and  roe,  per 
100. 


$^36 
5i58 
5.38 
4.89 
4.10 
4.56 
4.09 
4.10 
3.03 


3.83 


Liver,  per 
hectoliter. 


$2.68 
4.29 
4.29 
4.07 
3.86 
4.25 
4.71 
3.61 
3.14 


4.05 


Roe,  per 
hectoliter. 


$2.68 
3.22 
3.70 
3.21 
3.22 
2.64 
3.53 
4.02 
2.90 


3.48 


Fisb-beads, 
per  100. 


E»tiiBate4 
priecipiy  Irt 
with  Unr. 
roe.  iBi 
heads. 


$0.27 
.27 
.27 
.28 
.19 
.19 
.09 
.12 
.08 


0.10 


1^43 

7.0 

Si  44 

i» 


SlC 


Table  VI. — Details  of  the  fat-herring  fisheries  in  1885. 


t     i   .1 

^     1" 


ill 


f 

It 


t       • 


f  I 


District 


Stavanger 

South  Bergeuhus . 
North  Bergenhns. 

Romsdal 

Sooth  Trondhjem 
North  Trondhjem 

NordUod 

TroQisoo .. 

Total 


Total 
number 
of  fisher- 
men. 


114 
2,130 
L4«J4 
2,830 
5,161 
2,090 
10,002 
3,187 


33.008 


Fisher, 
men 
using 
nets. 


14 

25 

400 

072 

1,164 

245 

8,600 

2.675 


13.795 


Fishcr- 

njon 

using 

Roines. 


100 
2,105 
1,094 
2,1.58 
3.997 
1.845 
7,402 

512 


Xet-boats 
oaed. 


1 

10 

50 

390 

556 

110 

3,046 

1.026 


JueL 


h 
14( 

149 

W 

w 


19.  213 


5.198  1      1.2ie 


District. 


Stavanger 

South  Bergenhus. 
North  Bergeuhus. 

Romsdal 

South  Trondhjem 
North  Trondlvjem 

Nordland 

Tromsoe 

Total 


Total 
quantity 
caught. 


Heetoliteta. 

I,3ri0 

6,708 

3,840 

29,370 

15, 109 

18,300 

49H,  570 

46.100 


619, 347 


Caught 
with  nets. 


Hectoliters. 

1,050 

232 

300 

2.178 

2,760 

1,400 

95,610 

16.800 


120.330 


Caught 
with  seines. 


Value. 


BeetoUlers. 

300 

6,476 

3,540 

27,192 

12,349 

16,900 

402.960 

29.300 


499, 017 


$S,185l80 
21. 005.62 
5.065.20 
25.063.36 
37, 437.  00 
32. 374. 40 
635.791.95 
39.299.52 


801.823.84 


pnn^per 
hecto- 
liter. 


flgl 
i22 
l.C 
.85 
2.48 
1.77 


LSI 


Table  YU.— Details  of  the  mackerel  fisheries  in  1885 


District 


Smaalenene 

Akershus 

Buskerud 

Jarlsberg  and  Laurxig 

Bratsberg 

Nedonaes 

Lister  and  Mandal 

Stavaneer 

South  Bergenhus 

Total 


Total 
nnmbor 
of  fisher- 
men. 


132 

125 

30 

937 

79 

232 

i.286 

1,  302 

24 


Fisher, 
men  using 
drift-nets. 


Boats 

having 

drift-nets. 


132 


4,147 


937 

71 

204 

1,270 

1.152 

24 


3,790 


Total 
number 
of  fish 
caught. 


44 


254 

24 

76 

346 

300 

8 


1,052 


88.500 

28,  !00 

19,500 

1,211,760 

80,750 

188.025 

2,826,330 

1. 663, 995 

5,000 


6,111.069 


Fish 

cau^fbt 

with 

drift-nets. 


77,000 


L 171, 269 

72,500 

176,425 

2.  813. 030 

1,644.860 

5,000 


5»  960, 084 


Value 

of  flRh 

caught. 


$4,743.60 

1.453.90 

603.00 

48,529.44 

3.174.46 

8.279.59 

87. 735. 16 

54.855.85 

187.00 


209,582.90 


Aver* 

pr^ce 
per  106. 


05^31 
5.18 
3.11 
4.00 
3.91 
44f 
3.16 
3. 3D 
3.75 


l.4t 


t\ 
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Tabls  yill.— Detoi7«  of  the  sprat  and  other  emaH-herring  JUheriea  in  1885. 


District 


Smaalenene 

A.kerehaB 

Baakemd 

JarUberg  Mid  Laanrig 
Lister  aad  Mandal . . . . 

StavftDser 

Soatb  Bergenhas 

North  lIsrgeDhaa 

Romsdal 

South  Trondhjam 

Korth  Trondhjem 

Kordiand 

Tromsoe 

Total 


Quantity. 


HeetolUert. 

2,2v0 

»fS 

1, 100 

1,0tt?> 

mo 

20,778 

46.17U 

1U.468 

19.96:V 

11,000 

1,100 

4,925 

700 


121,267 


Value. 


$1,403.78 
2,960.33 
1, 768. 80 

946.58 

509.20 
8, 74«.  18 
Itt.  212. 66 
6. 626. 03 
9,  700. 53 
5, 628. 00 

857.60 
1,744.68 

482. 40 


57,586.77 


Averagtt 
price  per 
hecto- 
liter. 


$0.62 
3.33 
1.61 
.87 
.64 
.42 
.35 
.63 
.49 
.51 
.78 
.35 
.69 


.47 


Table  IX. — Detaih  of  (he  spring-herring  fisheries  in  1885. 


District 


Smaalenene 

Akemhns 

Jarlsberg  and  Laurvig 

Bratsberg 

HedencBs 

Stavanger 

Son  th  Bergenbns 

JNorth  Bergenhus 

Honudal 

Total 


Average 

Quantity. 

Value. 

price  per 
hecto- 
liter. 

Hectoliters. 

60,080 

929,506.60 

$0.49 

50 

134.00 

2.68 

20.840 

19, 105. 72 

.92 

3,100 

5,215.28 

L68 

11.760 

12,917.60 

LIO 

67,650 

89. 967. 60 

1.33 

34,050 

32. 604. 88 

.96 

891 

2,036.80 

2.29 

10, 825 

11,560.18 

L07 

209,246 

203,048.86 

.97 

Table  X. — Details  of  the  salmon-trout  and  sea-trout  fisheries  in  1885. 


District 


Smaalenene 

Akersbns  ....: 

ISuHk^rnd  

Jariaberg  and  Laurvig 

Bratsberg 

Nedenffis 

LiHter  and  Mandal 

Stavaneer  

South  Bergenhus 

North  Bergenhus 

Komsdal 

South  TrondbJem 

North  Trondt^jem 

Nordland 

Tromsoe 

Finmark 

Total 


Quantity. 


PoundM. 

7.910 

8.827 

15,388 

26,649 

12,787 

32. 518 

177,779 

166.337 

133,224 

92,853 

82, 613 

321,856 

123.250 

38,257 

82.902 

13,856 


1,287,006 


Value. 


$1, 543. 95 

1, 6ia  77 

2,624.52 

4, 61&  SO 

2,35L70 

4. 325. 52 

22,238.37 

21,444.82 

16,453.06 

12. 212. 76 

8,966.94 

38,084.68 

14.386.78 

3,839.37 

2,304.26 

1,049.22 


158.056.22 


Average 

price  per 

pound. 


$0.20 
.18 
.17 
.17 
.18 
.18 
.13 
.13 
.12 
.18 
.11 
.12 
.12 
.10 
.07 
.08 


.12 
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Table  Xl.^DetaiU  of  ike  lobster  jUKeries  in  1885. 


Si 


IKI 


i  -01 


District 


Qaantity. 


Smaalenene 

AkerabuA 

BoHkerud  

JarlMberg  aod  Litarvig 

Brauberg 

Nedeiiflcs 

LiHter  and  Mandal . . . . 

8taveDi;er 

Sonth  Bergenhofl 

NnrMi  Ikrgenhus 

Komsdal 

ToUl 


S'uniber. 

61,000 

1,000 

500 

90,890 

33.000 

128,  M7 

283,770 

232.305 

l&5.0i9 

4«.»50 

15,860 

1.007.871 

Value. 


pncv  ptf 

110. 


$5,078.60 

18.8 

80.40 

&M 

53.ee 

111  72 

0.  300. 67 

1» 

3.537.60 

in  73 

12,543.21 

171 

29.  756. 04 

1173 

20.2)&7t( 

11.  s 

14, 128. 2» 

SlU 

4,197.6H 

ilM 

1. 700. 19 

1471 

106.  661. 05 

list 

Tablk  ^\l,—DetaiU  of  ike  oyster  fitheries  in  1885. 


\  k- 


District 


Smaiilenetie 

AkershuA 

BuHkerad  

Jarlsl)erg  and  Laurvig 

North  Bergeuhns 

Rorosdal 

South  Trondh.jein 

North  Xrondhjvm 

Total 


Qoantity. 


Valoe. 


Armce 
kcrt^ittf. 


UeetoliUTB. 
20 

$214.  40 

114  7! 

1 

8.58 

f  5- 

5 

4U.20 

^•1 

311 

4.>i.  -.'6 

ll«S 

24 

111.49 

4M 

11 

12K.64 

II. :» 

45 

28A.10 

e« 

8 

53.60 

i^ 

153 


1.299.27 


Itf 
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